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Acknowledgment and Credits 


Dr. Enno Rodegerdts 

The Nautical Almanac Daily Pages and Sun Almanacs found herein and on our site were created 
or derived from PyAlmanac written by the great Norwegian sailor Enno Rodegerdts. PyAlmanac 
uses PyEphem to generate the almanacs and LaTex provides the final Formatting. Visit Dr. 
Rodegerdts site and learn of his voyages at https://sv-inua.net/ 


Without his work TheNauticalAlmanac.com wouldn't exist. 


Andrew Bauer 

Mr. Bauer has taken the initial work of Dr. Rodegerdts and improved it to the excellence now 
Found in the following Daily Pages. Attending Foremost to the accuracy of data and then 
Formatting Mr. Bauer modified PyAlmanac to provide a clear arrangement of Figures needed for 
celestial navigation. To that end his work was determined, tireless and efficient. In our mutual 
writing across many lines of longitude he has always been pleasant, Friendly and most affable. 
As he has said, "The art of celestial navigation should be promoted, not discouraged, even in the 
modern day". 


To both of these men we all owe a large debt of gratitude and thanks 


Disclaimer and Warning 


Prior to use verify the accuracy of The Nautical Almanac or data you download from our site. 
They SHOULD NOT and MUST NOT be relied upon for celestial navigation work of any sorts or 
any purpose whatsoever. You use them at your own risk or peril. 


Errors & Corrections 


Contact us if you find any significant errors and describe the correction that should be made. 


Copyright 2019 TheNauticalAlmanac.com 
You are Free to copy and distribute this document in its entirety but never sell it. 


freely ye received, freely give 
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Thirty days hath September, April, June, and November; February has twenty-eight alone, All the rest have thirty-one, 


Excepting leap-year, that's the time when February's days are twenty-nine. 


Useful Information 


Time Signals- by telephone 
WWYV 303-499-7111 WWVH 808-335-4363 


CHU English: 613-745-1576 (CHU provides only Eastern time announcements) 
French: 613-745-9426 


Time signals- by Radio 
WWYV (Fort Collins, Colorado) 2.5, 5, 10, 15, 20 MHz (male voice) 
WWYVH ( Kauai, Hawaii) 2.5, 5, 10, 15 MHz (Female voice) 
CHU (Ottawa, Canada) 3330, 7850, and 14,670 kHz (USB) 

Bowditch 2017- The American Practical Navigator 
https://TheNauticalAlmanac.com/2017_Bowditch-_American_Practical_Navigator.html 
Organized in a convenient and useful manner. Download the Chapters, Parts or Tables you want or 

the entire work. 


The Terrestrial Almanac Annual calendar and day planner for the entire year. 


https://TheNauticalAlmanac.com/TerrestrialAlmanac.html 


Pub. No. 249 Download individual Latitudes or Volumes 


https://TheNauticalAlmanac.com/Pub. No. 249.html 


Pub. No. 229 Download individual Volumes covering a range of Latitudes 


https://TheNauticalAlmanac.com/Pub. No. 229.html 


Sight Reduction Forms & Methods 


https://www.TheNauticalAlmanac.com/Methods.html 


Time Signals and Links.odt 


Celestial Navigation 
useful Formulas 


About Calculators 

The Casio fx-300ES Plus is an inexpensive calculator at about 11 USD. It features natural input so 
you enter a formula just as it would be written on paper. Entering degrees, minutes and seconds is 
very simple. The Casio fx-300ES Plus has 9 memory locations and you can review many of the 
previous entries you make using a special key on the calculator. 

Determine Hc using a calculator 

The formula 

Hc = asin[sin(Declination)*sin(Latitude) + cos(Latitude)*cos(Declination)*cos(LHA)]| 

As it would be entered into the Casio calculator Note- Sin" is the arc-sin key 

Sin’'(Sin(Ap Latitude) x Sin(Declination) + Cos(Ap Latitude) x Cos(Declination) x Cos(LHA) 


Declination is the declination of the Celestial body you're observing. When the heavenly body's 
declination is Contrary name to your Ap Latitude enter a negative sign before it. 


Latitude is the Latitude where you are, think you are or where you would like to determine Hc For. 
Typically, you'll be using an Assumed position Latitude or Ap Latitude as it's called. 


In Western Longitudes 


LHA is the Local Hour Angle which is derived from subtracting your whole number value of 
Longitude (Assumed or otherwise) from the whole number value of GHA (Greenwich Hour Angle). 


In Eastern Longitudes 





LHA, in Eastern Longitudes, is determined by rounding up the GHA figure to the next highest 
whole degree figure then adding the DR. Longitude to GHA to obtain LHA. Only add the whole 
degree DR. Longitude figure to the rounded up whole degree GHA figure. IF the resulting LHA 
Figure is greater than 360° then subtract 360° From the Figure to obtain the LHA. 


Why would you want to determine Hc using a calculator? 


It's Faster than looking up in Pub. No. 249 and Pub. No. 229, highly accurate and you don't need a 
lot of printed out pages of Latitudes from Pub. No. 249 and Pub. No. 229. Pub. No. 249 Vol. 2 & 3 
don't cover any declination greater than 29 degrees so you'd have to use Pub. No. 229 which is 
extremely large. 


Celestial Navigation 
Determine Z 
Z = acos|(sin(Declination) — sin(Ap Latitude) x sin(Hc)) + (cos(Ap Latitude) x cos(Hc))]| 
As it would be entered into the Casio calculator... Note- Cos" is the arc-cosine key 
Cos '((Sin(Declination) — Sin(AP Latitude) x Sin(Hc)) + (Cos(AP Latitude) x Cos(Hc) 


IF the heavenly body's declination is Contrary name to the Ap Latitude enter a negative sign before 
it. 


To obtain Zn see the rules below for Northern and Southern latitudes. 


Determine Z independent of Hc 


Oa tan sin LHA ) 
~ (cos L tan d) — (sin L cos LHA) 


“L’ is latitude and “d” is declination. When the heavenly body's declination is Contrary name to your 


Ap Latitude enter a negative sign before it. 


As it would be entered into the Casio calculator... Note- tan” is the arc-tangent key 


Z = tan" ((sin (LHA) + (cos(AP latitude) x tan(declination) — (sin(AP latitude) x cos(LHA)) 


The sign convention used in the calculation of this azimuth Formula is as Follows: 
from Bowditch Chapter 22 CALCULATIONS AND CONVERSIONS, page 331 


1) IF latitude and declination are of contrary name, declination is treated as a negative quantity; 
2) IF the local hour angle is greater than 180°, it is treated as a negative quantity. IF the azimuth 
angle as calculated is negative, add 180° to obtain the desired value. 


To obtain Zn apply the Following rules 


In Northern Latitudes In Southern Latitudes 
LHA greater than 180°....Zn=Z LHA greater than 180°....Zn= 180° -Z 





LHA less than 180° Zn=360° -Z LHA less than 180° 





Determine Refraction 0.96 + Tan of (Ha) 
Gives good results down to about 8° from the horizon but not less. 


Refraction (good overall formula from 90° to below 8° from the horizon) 


T.o1 
Ro = co ( + Hi, + a) 


As it would be entered into the Casio calculator... 
1 + Tan((Ha + (7.31 + (Ha + 4.4)) 
Both refraction Formulas use the standard pressure and temperature of; 


1010mb 10°C 
29.83 in 53°F 





Determine Dip using feet 0.97 x (Square Root of He (Height of Eye) in Feet) 
Determine Dip using meters 1.76 x (Square Root of He (Height of eye) in meters ) 


Rules to Calculate Latitude using the Sun- Noon-Sight 


1- Latitude and declination Same name but latitude is greater than declination: 
Latitude= (90° — Ho) + declination 

2- Latitude and declination Same name but declination greater than latitude: 
Latitude= Declination — (90° — Ho) 

3- Latitude and declination Contrary name: 
Latitude= (90° — Ho) — Declination 

To get AP longitude (needed for plotting the LOP) 


In Western longitudes 


Combine the DR Longitude figure with only the minutes (of arc) of the total GHA figure. The Ap A 
Figure will be used when plotting the LOP on the UPS. 


In Eastern longitudes 





In Eastern longitudes the Ap A is determined as Follows; 
DR longitude + (0°60' minus GHA minutes of arc) 


Example- E 075° + (0°60' —- 0° 02')= 75° 58' Ap longitude 


fair winds...clear skies and following seas 
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Formula Sheet added to NA.odt 


Explanation of The Nautical Almanac Daily Pages 


Date and Time based on GMT/UT 


Mer. pass- meridian passage of Aries at the Prime Meridian- Greenwich- 0°. Time Figure is GMT/UT. 


Planet or Moon GHA v value and planet or Moon declination d value. 


v- “The change in hour angle arising from v of the body at the time of the sight observation is accounted 
for with the v correction.” Source- Bowditch 2017, Chapter 19- Sight Reduction p. 313. The planet's v is positive 
unless preceeded by a minus sign which is sometimes the case with Venus. The sign of the Moon's v is 
positive. 


d- “The change in declination of the body at the time of the sight observation is accounted For with the d 
correction.” Source- Bowditch 2017, Chapter 19- Sight Reduction p. 313. The sign of the Moon or planet's d 
correction is determined by the declination trend- positive if successive declination values increase and 
negative if they decrease. 


Corrections for both v and d are found in the Increments and Corrections pages of The Nautical Almanac. 


To Find the correction for either v or d enter the Increments and Corrections pages For the minutes in time 
of the observation and Find the value in the v and d corr. columns Find the v, or d, value in the left side of 
one of the three columns. To the right of that value is the v, or d, correction. Be sure to add or subtract 
the values depending upon the sign of the value as mentioned above. 


Example for v & d correction- June 10, 2020 GMT- 21:19:10 Body- Moon 


GHA= 247° 20.4" v=12.1' Dec= S$ 17° 43.8’ d=8.9’ 
GHA increment 4° 34.4 d- correction for 8.9’ -—_ 0° 02.9’ 
v- correction For 12.1’ +__0° 03.9’ dec= S 17° 40.9’ 
GHA= 251° 58.7’ 
declination trend is decreasing so the sign of d correction is 
negative 


m- is the magnitude or brightness of the planet. 

A bright planet will have a minus sign beside the Figure. A fainter planet will have no sign beside its 
magnitude Figure. 

Stars- SHA, Sidereal Hour Angle, and Declination. 59 stars are listed. 


Typically, only 57 stars are used for navigational purposes in both Northern and Southern Hemispheres. 
Here you'll also find Polaris and Scheat. In the Northern Hemisphere Polaris is often used for 
determination of latitude. 


Mer. pass- planet meridian passage time at the Prime Meridian- Greenwich- 0°. Time figure is GMT/UT. 


SHA- planet SHA. 

Planet SHA is calculated by subtracting Aries GHA From planet GHA. IF planet GHA Figure is less than Aries 
GHA, add 360° to planet GHA and then subtract Aries GHA. 

Horizontal parallax- For Venus and Mars. 

Horizontal parallax is the angle subtended by half the Earth's diameter as viewed From the planet in 
minutes of arc. 

SD- Semi-diameter of the Sun in minutes of arc. 


One half of the angular width of the Sun as observed on earth. 
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d- the daily average change, per hour, in the Sun’s declination in minutes of arc. 


SD- Semi-diameter of the Moon in minutes of arc. 

Semi-diameter is one half of the angular width of the Moon, as observed on earth. 

HP- the angle between two lines, one from the center of the Moon to the center of the Earth, the other 
From the center of the Moon to the edge of the Earth. This angle is about 56’, but it changes slightly from 


day to day as the distance to the Moon changes along its elliptical path around the Earth. 
Source- starpath.com 


Sun- Eqn. of Time- Basically the Equation of Time (EoT) is the difference between clock time and time 
seen ona sundial. This is comparing “clock time”, as a mechanical measurement of time, and the sundial 
being time determined by the position of the Sun at any given moment. The figures listed are For 00" and 
12". Using the EoT you can get Fairly accurate determination of when Meridian Passage (Local Apparent 
Noon) occurs at your position. Unshaded EoT values are subtracted From 12:00 to get Meridian Passage. 
Shaded EoT values are added to 12:00 to get Meridian Passage. An Equation of Time chart (as a curve) is 
provided in each almanac on TheNauticalAlmanac.com 


Example- Meridian Passage on May 30, 2020 equals 12:00 — EoT of 2 minutes 21 seconds 
MP= 11:57:39 Local Apparent Noon 

Example- Meridian Passage on August 25, 2020 equals 12:00 + EoT of 1 minute 59 seconds 
MP= 12:01:59 Local Apparent Noon 


Sun- Mer. Pass just to the right of the Eqn. of Time is the approximate GMT/UT when the Sun crosses The 
Prime Meridian (at Greenwich) For that specific date. 


Moon- Mer. Pass- is the approximate GMT/UT when the Moon crosses The Prime Meridian (at Greenwich) 
or the 180° line of longitude. 
Upper means the GMT/UT when the Moon crosses The Prime Meridian (Greenwich). 


Lower means the GMT/UT when the Moon crosses the 180° line of longitude. 


Moon- Age- this is the number of days past a new Moon. Typically, there are 29 days in a lunar month. 
Moon- %- the amount of the Moon's illumination. 100% would be a Full moon. 49% would be about ¥2 of 
the Moon is illuminated. A 3 day range percentage is provided but only one graphic For the phase. 
(morning) Twilight- Naut.- the approximate GMT/UT when morning Nautical Twilight begins. 


Nautical twilight is the time when the center of the sun is 12° below the horizon and the horizon is visible 
see notes | enough to be used For marine sextant observations. 


at bottom | First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right 
to Find the time. 


17* (morning) Twilight- Civil- the approximate GMT/UT of morning civil twilight starts when the geometric 
center of the sun is 6° below the horizon. 
see notes 


at Hoktom First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right 


to find the time. 


17* Sunrise- the approximate GMT/UT when the Sun is 0° 50' (semi-diameter plus refraction) below the 
horizon. 
see notes 


GE Bolton; First locate your approximate Latitude in the Lat. column and then Follow across horizontally to the right 


to find the time. 
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17* Sunset- the approximate GMT/UT when the Sun is 0° 50' (semi-diameter plus refraction) below the 
horizon. 
see notes 


aE bOtEOIn First locate your approximate Latitude in the Lat. column and then Follow across horizontally to the right 


to Find the time. 


17* (evening) Twilight- Civil- the approximate GMT/UT of evening civil twilight that ends when the geometric 
center of the sun is 6° below the horizon. 
see notes 


at bottom First locate your approximate Latitude in the Lat. column and then follow across horizontally to the right 


to Find the time. 
(evening) Twilight- Naut.- the approximate GMT/UT of when evening Nautical Twilight ends. 


17* Nautical twilight is the time when the center of the sun is 12° below the horizon and the horizon is no 
see notes | longer visible enough to be used for sextant observations. 


at bottom | First locate your approximate Latitude in the Lat. column and then Follow across horizontally to the right 
to Find the time. 


18* Moonrise- the approximate GMT/UT when the Moon is about 0° 05' to 0° 10’ below the horizon. 
see notes | First locate your approximate Latitude in the Lat. column and then Follow across horizontally to the right 
at bottom |to Find the time under the specific day. 

18* Moonset- the approximate GMT/UT when the Moon is about 0° 05' to 0° 10' below the horizon. 


see notes | First locate your approximate Latitude in the Lat. column and then Follow across horizontally to the right 
at bottom |to Find the time under the specific day. 





* Note- 


CJ means the Sun or Moon remains continuously above the horizon on that day. 


—:— can also mean twilight lasts all night 
MM means the Sun or Moon remains continuously below the horizon on that day. 


—:— means Moon does not rise or set on that day but may have risen or set the previous day or following day. 


* Note- Time of Sunrise, Sunset, Moonrise, Moonset and twilight is based on GMT/UT of the event at 0° (Greenwich) and 
can be condsidered as approximate LMT (Local Mean Time) with a tolerance of +/- 30 minutes depending on where you 
are within a time zone. 


June 16, 2020 
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January 01, 02 ,03 (Fri., Sat., Sun.) 



































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
o | 100°32.5 | 181°58.1 $23°385 | 318°04.0 Nis°45.1 | 131°37.2 $13°365 | 275°29.9 N00°18.5 Alpheratz  357°46.2 29° 09.0 
1 115°35.0 | 196°57.1 38.4 | 333°06.8 45.4 | 146°39.2 36.4 | 290°32.3 18.5 Ankaa 353°18.1-— -42°15.2 
2 130°37.4 | 211°56.1 38.3 | 348°09.6 45.6 | 161°41.2 36.2 | 305°34.7 18.5 Schedar  349°43.6 56° 35.9 
3 | 145°39.9 | 226°55.1 + 38.2 3°12.4 - 45.8 | 176°43.2 - 36.0 | 320°37.1 18.5 Diphda 348°58.3—--17°55.9 
4 | 160°42.4 | 241°54.2 38.1 | 18°15.2 46.0 | 191°45.1 35.8 | 335°39.5 18.5 Achernar —335°28.3.- -57°11.3 
5 175°44.8 | 256°53.2 38.0 | 33°18.1 46.2 | 206°47.1 35.7 | 350°41.9 18.5 Hamal —_ 328°03.5 23°30.8 
6 | 190°47.3 | 271°52.2 $23°37.9 | 48°20.9 N18°46.5 | 221°49.1 $13°35.5 5°44.3  NO0°18.5 Polaris 318°47.1 89° 18.8 
7 | 205°49.8 | 286°51.3 37.8 | 63°23.7 46.7 | 236°51.1 35.3 | 20°46.7 18.5 Akamar = 315°19.9 _-40° 16.0 
8 | 220°52.2 | 301°50.3 37.7 | 78°26.5 46.9 | 251°53.0 35.1 |  35°49.2 18.5 Menkar. «314105 4.07.8 
9 | 235°54.7 | 316°49.3 - 37.6 | 93°29.4 - 47.1 | 266°55.0 - 35.0 | 50°51.6 18.4 Miraks 3308 543.03, | “49-240 
10 | 250°57.2 | 331°48.4 37.5 | 108°32.2 47.3 | 281°57.0 34.8 | 65°54. 1g.4 || Aldebaran’ 290°52.0 16 °31.9 
11 | 265°59.6 | 346°47.4 37.4 | 123°35.0 47.6 | 296°59.0 34.6 | 80°56.4 18.4 lech. <e8d ed 8 L ht 
7 : - z : F 5 ‘ Capella 280°37.8 46° 00.6 
12 | 281°02.1 1°46.4  §23°37.3 | 138°37.9 N18°47.8 | 312°00.9 $13°344 | 95°58.8 N00°18.4 Gailsti: .o7a23a 4 6°15 
13 | 296°04.5 | 16°45.5 37.2 | 153°40.7 48.0 | 327°02.9 34.3 | 111°01.2 18.4 Pirie’ o7gedels pee ar 
14 | 311°07.0 | 31°44.5 37.1 | 168°43.5 48.2 | 342°04.9 34.1 | 126°03.6 18.4 Align. | DTB° ASG “1117 
15 | 326°09.5 | 46°43.5 - 37.0 | 183°46.4 - 48.5 | 357°06.8 - 33.9 | 141°06.0 184 || petelgeuse  271°037 aoa 
16 | 341°119 | 61°42.6 36.9 | 198°49.2 48.7 | 12°08.8 33.7 | 156°08.4 18.4 Canopus -263°56.7-52°42.1 
17 | 356°14.4 | 76°41.6 36.8 | 213°52.0 48.9 | 27°10.8 33.6 | 171°10.8 18.4 cues MSeqeaeA. -wdeeage 
2 18 11°16.9 | 91°40.6  $23°36.7 | 228°54.9 N1s°49.1 | 42°12.8 $13°33.4 | 186°13.2 N00°18.3 Adara 255°14.1.—-28°59.2 
19 26°19.3 | 106°39.6 36.5 | 243°57.7 49.4 | 57°14.7 33.2 | 201°15.7 18.3 Procyon 245°01.9 5°12.0 
20 41°21.8 | 121°38.7 36.4 | 259°00.6 49.6 | 72°16.7 33.0 | 216°18.1 18.3 Pollux 243°303 28° 00.0 
21 56°24.3 | 136°37.7 - 36.3 | 274°03.4 ++ 498 | 87°18.7 + 32.9 | 231°20.5 18.3 Avior 234°18.6 = -59°32.4 
22 71°26.7 | 151°36.7 36.2 | 289°06.3 50.0 | 102°20.7 32.7 | 246°22.9 18.3 Suhail 222°54.0 —--43°28.3 
23 86° 29.2 166°35.8 36.1 304°09.1 50.3 117° 22.6 32.5 261°25.3 18.3 Miaplacidus 221°39.7 -69° 45.4 
Mer. pass.:17:14 v-1.0 d0.1 m-3.8 v2.8 d0.2 m-0.7 v2.0 d0.2 m-2.0 v2.4 d-0.0 m0.9 Alphard = 217°58.3 -8° 42.2 
Regulus 207° 45.9 11°54.9 
Dubhe — 193°54.2 61° 41.4 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Denebola 182°36.0 14°30.8 
0 | 101°31.7 | 181°34.8  $23°36.0 | 319°12.0 N18°50.5 | 132°24.6 $13°32.3 | 276°27.7 N00°18.3 Gienah —-175°54.9 —-17°35.9 
1 116°34.1 | 196°33.8 35.8 | 334°14.8 50.7 | 147°26.6 32.2 | 291°30.1 18.3 Acrux -173°12.3.-63°09.1 
2 131°36.6 | 211°32.9 35.7 | 349°17.7 51.0 | 162°28.6 32.0 | 306°32.5 18.3 Gacrux 172°03.9 —-57°10.0 
3 | 146°39.0 | 226°31.9 + 35.6 4°20.5 + 51.2 | 177°30.5 + 318 | 321°34.9 18.3 Alioth — 166°22.8 55°53.9 
4 | 161°41.5 | 241°30.9 35.5 | 19°23.4 51.4 | 192°32.5 31.6 | 336°37.3 18.2 Spica 158°34.0 —-11°12.9 
5 176°44.0 | 256°30.0 35.3 | 34°26.2 51.6 | 207°34.5 31.5 | 351°39.8 18.2 Alcaid — 153°00.9 49°15.4 
6 | 191°46.4 | 271°29.0  $23°35.2 | 49°29.1  N18°51.9 | 222°36.4  $13°31.3 6°42.2 NQ0°18.2 Hadar = 148°51.9 -60°25.1 
7 | 206°48.9 | 286°28.0 35.1 | 64°31.9 52.1 | 237°38.4 31.1 | 21°44.6 18,2 Menkent = :148710.8-36" 25.1 
8 | 221°51.4 | 301°27.1 34.9 | 79°34.8 52.3 | 252°40.4 30.9 | 36°47.0 18.2 arctunus:: 145208.0" 19 008 
9 | 236°53.8 | 316°26.1 - 34.8 | 94°37.7 - 52.6 | 267°42.4 + 30.8 | 51°49.4 18.2 || Rigil Kent. = 139°55.6 — -60°52.4 
10 | 251°56.3 | 331°25.1 34.7 | 109°40.5 52.8 | 282°44.3 30.6 | 66°51.8 18.2 Zubenelg: © 137, 08.4" ~16--05:0 
11 | 266°58.8 | 346°24,2 34.5 | 124°43.4 53.0 | 297°46.3 30.4 | 81°54.2 18.2 Kochab = 137"°20.2 0 74"06.5 
12 | 282°01.2 1923.2 §23°34.4 | 139°46.3 N18°53.3 | 312°48.3  $13°30.2 | 96°56.6 NO0°18.2 ee oes opens 
13 | 297°03.7 | 16°22.2 34.3 | 154°49.1 53.5 | 327°50.2 30.1 | 111°59.1 18.2 Mia AGPOARA. 60°02 6 
14 | 312°061 | 31°21.3 34.1 | 169°52.0 53.7 | 342°52.2 29.9 | 127°01.5 18.2 Sibi TAGDSARBS  ABSaaGS 
15 | 327°08.6 | 46°20.3 + 34.0 | 184°54.9 - 54.0 | 357°54.2 + 29.7 | 142°03.9 18.1 eras 06°288 37°06 6 
16 | 342°11.1 | 61°19.3 33.8 | 199°57.7 54.2 |  12°56.2 29.5 | 157°06.3 18.1 | Rasathague 96°09 1 12°33.1 
17 | 357°13.5 | 76°18.4 33.7 | 215°00.6 54.4 | 27°58.1 29.3 | 172°08.7 18.1 Ficanin 90°47.8 619900 
18 12°16.0 | 91°17.4 $23°33.6 | 230°03.5 N18°54.7 | 43°00.1  $13°29.2 | 187°11.1 N00°18.1 || Kaus Aust. 83°475  --34°22.8 
19 27°18.5 106°16.5 33.4 245° 06.4 54.9 58°02.1 29.0 202°13.5 18.1 Vega 80°41.1 38°47.5 
20 42°20.9 | 121°15.5 33.3 | 260°09.3 55.1 | 73°04.0 28.8 | 217°16.0 18.1 Nunki 76°018  -26°17.1 
21 57°23.4 | 136°14.5 + 33.1 | 275°12.1 - 55.4 | 88°06.0 + 28.6 | 232°18.4 18.1 Altair 62°111 8°53.7 
22 72°25.9 | 151°13.6 33.0 | 290°15.0 55.6 | 103°08.0 28.5 | 247°20.8 18.1 Peacock 53°236 --56°42.2 
23 87° 28.3 166°12.6 32.8 305°17.9 55.9 118°09.9 28.3 262° 23.2 18.1 Deneb 49° 33.7 45°19.1 
Mer.pass.:17:11 v-1.0 d0.1 m-3.8 v2.9 d0.2 m-0.8 v2.0 d0.2 m-1.9 v2.4 d-0.0 m0.9 Enif 33°49.9 955.4 
Alnair 27°47.1 -46°54.8 
Fomalhaut 15° 26.9 -29° 34.2 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Scheat 13°56.1 28°08.4 
o | 102°30.8 | 181°11.6  $23°32.7 | 320°20.8 N18°56.1 | 133°11.9  $13°28.1 | 277°25.6 N00°18.1 Markab 13°41.0 15°15.7 
1 117°33.3 | 196°10.7 32.5 | 335°23.7 56.3 | 148°13.9 27.9 | 292°28.0 18.1 - 
2 | 132°35.7 | 211°09.7 32.4 | 350°26.6 56.6 | 163°15.9 27.8 | 307°30.4 ied eee SHAR « Mer-pass 
3 147°38.2 | 226°08.7 + 32.2 5°29.4 + 56.8 | 178°17.8 + 27.6 | 322°32.9 18.0 hee Spat 
4 162°40.6 | 241°07.8 32.0 | 20°32.3 57.0 | 193°19.8 27.4 | 337°35.3 18.0 ‘i ae Bae 
5 177°43.1 | 256°06.8 31.9 35°35.2 57.3 | 208°21.8 27.2 | 352°37.7 18.0 se apaenya 
6 | 192°45.6 | 271°05.8  $23°31.7 | 50°38.1 N18°57.5 | 223°23.7 $13°27.0 7°40.1  NO00°18.0 : 
7 207°48.0 | 286°04.9 31.6 65°41.0 57.8 | 238°25.7 26.9 22°42.5 18.0 || Jan 02 Sat SHA —_Mer.pass 
8 | 222°50.5 | 301°03.9 31.4 | 80°43.9 58.0 | 253°27.7 26.7 | 37°44.9 18.0 Venus 80° 03.2 11:54 
9 237°53.0 | 316°03.0 + 31.2 95° 46.8 + 58.2 | 268°29.6 + 26.5 52°47.4 18.0 Mars —_217°40.3 02:43 
10 252°55.4 | 331°02.0 31.1 | 110°49.7 58.5 | 283°31.6 26.3 67°49.8 18.0 Jupiter 30°53.0 15:08 
11 267°57.9 | 346°01.0 30.9 | 125°52.6 58.7 | 298°33.6 26.2 82°52.2 18.0 Saturn 174°56.1 05:33 
12 | 283°00.4 1°00.1 $23°30.7 | 140°55.5 N18°59.0 | 313°35.5  $13°26.0 | 97°54.6 N00°18.0 || Jan 03 Sun SHA Mer.pass 
13 | 298°028 | 15°59.1 30.6 | 155°58.4 59.2 | 328°37.5 25.8 | 112°57.0 18.0 Venus 78° 40.8 11:56 
14 | 313°05.3 | 30°58.1 30.4 | 171°01.3 59.5 | 343°39.5 25.6 | 127°59.4 18.0 Mars 217°50.0 02:38 
15 | 328°07.8 | 45°57.2 - 30.2 | 186°04.2 + 59.7 | 358°41.4 + 25.4 | 143°01.9 18.0 Jupiter 30° 41.1 15:05 
16 | 343°10.2 | 60°56.2 30.1 | 201°07.1 18°59.9 | 13°43.4 25.3 | 158°04.3 17.9 Saturn 174°54.8 05:29 
17 | 358°12.7 | 75°55.3 29.9 | 216°10.0 19°00.2 | 28°45.4 25.1 | 173°06.7 17.9 = 
18 13°15.1 | 90°54.3 $23°29.7 | 231°13.0 N19°00.4 | 43°47.3  $13°24.9 | 188°09.1 N00°17.9 Horizontal nies ar 
19 28°17.6 | 105°53.3 29.5 | 246°15.9 00.7 | 58°49.3 24.7 | 203°11.5 17.9 Nake 55 
20 43°20.1 | 120°52.4 29.4 | 261°18.8 00.9 | 73°51.3 24.6 | 218°13.9 17.9 : : 
21 58°22.5 | 135°51.4 + 29.2 | 276°21.7 - 01.2 | 88°53.3 + 24.4 | 233°16.4 17.9 
22 73°25.0 | 150°50.4 29.0 | 291°24.6 01.4 | 103°55.2 24.2 | 248°18.8 17.9 
23 88°27.5 | 165°49.5 28.8 | 306°27.5 01.7 | 118°57.2 24.0 | 263°21.2 17.9 














Mer. pass.:17:07 
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v2.0 d0.2 m-1.9 
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1 2020 J anuary 01 to J an. 03 
h Sun Moon 
Wed GHA Dec GHA v Dec d HP Twilight : Twilight 
Lat. ae Sunrise Sunset ac 
0 179137 $§23035 | 110569 153’ S09585 107 543° ==. Newt, “Chul Cra —_.. Nat. 
1 194° 13.4 03.3 | 125°313 5.4’ 0947.8 107° 543" N 72 08:23 10:41 ] — 13:27 15:45 
2 209° 13.1 03.1 140° 05.7 5.4 09° 37.1 10.7’ 54.3’ N 70 08:05 09:49 | — 14:19 16:03 
3 224 12.8 “+ 03.0 154° 40.1 5:5" 09° 26.3 10.8’ 54.3’ 68 07:50 09:16 = = 14:52 16:18 
4 239° 12.5 02.8 169° 14.6 5.5’ 09° 15.5 10.8" 54.3’ 66 07:37 08:53 10:27 13:41 5:15 16:31 
5 254° 12.2 02.6 183° 49.1 5.5’ 09° 04.7 10.8’ 54.2’ 64 07:26 08:34 09:49 14:19 5:34 16:41 
6 269°11.9 $23°02.4 | 198° 23.6 5.6 S08°538 10.9 54.2’ 62 07:17 08:18 =—(09:23 14:45 5:49 16:51 
7 284° 11.6 02.2 | 212°58.2 5.6 08° 42.9 109° 542" 60 07:09 08:05 09:02 15:06 6:02 16:59 
8 299° 11.3 02.0 227 32.8 5.6’ 08° 32.0 10.9’ 54.2’ N 58° 07:02 07:54 08:45 15:23 6:14 17:06 
9 314.110 -- O18 | 242°075 5.7’ 0821.0 110°) «6(542' 56 0656 0744 08:31 15:37 6.24 7.12 
10 329° 10.7 01.6 256° 42.2 5.7’ 08° 10.0 11.0’ 54.2’ 54 06:50 07:35 08:19 15:49 6:32 17:18 
cay 344° 10.4 01.4 | 271° 16.9 5.7' 0759.0 110° 542’ 52 0644 «0728 ~—«(08:08 16:00 6:40 17-24 
12 359° 10.1 $23°01.2 | 285°517 5.8 $07°480 111’ 54.2’ 50 06:39 «=«07:20~— (07:58 16:09 6:47 17:29 
B 14° 09.8 01.0 | 300° 26.4 5.8" 07369 111 542° 45 06:28 07:05 ~ ~— 07:38 16:29 7:03 17:40 
14 29° 09.5 00.8 | 315° 012 5.8" 0725.8 11 54.2" N40 | 0618 0652 07:22 16:46 7:16 17:50 
15 4409.2 +: 006 | 329°361 5.9' 07147) «111" 542" 35° | 0608 0640 07.08 17-00 7:28 17:59 
16 59° 08.9 00.4 | 344° 10.9 5.9' 0703.5 112’ 542" 30 06:00 06:30 06.56 W120 7:38 18:08 
7 74° 08.6 00.2 | 358° 45.8 5.9' 0652.3 112’) 542° 50 05:44 ~«06:11—S«06.35 17:32 756 18:24 
18 89°08.3 $23°00.0 13° 20.7 5.9 s06°411 112) 542’ N10° | 05:28 05:54 06:17 17:50 8:13 18:40 
19 104° 08.0 22° 59.7 27 55.7 6.0’ 06299 112? 542’ 0 05:11 05:38 + ~ ~—-06:00 18:08 8:30 18:56 
20 119° 07.7 59.5 42° 30.7 6.0’ 0618.7 113’ 542’ ; ; : . : ' 
21 134075 °° 593 57° 05.6 6.0' 0607.4 «#11.3' 542" a Hee a oe 2 a ee 
22 149° 07.2 59.1 71° 40.6 6.0' 05°56. 113’ 54.2" 30 04:02 04:35°~«S«O:03 19:05 9,32 30:05 
23 164° 06.9 58.9 86° 15.7 6.0' 05°448 11.3’ 54.2" 35 03:44. «04:20 ~—«O450 19:17 9.47 50:23 
SD.=16.3 d=0.2 S.D.=14.8 40 03:21 04:03 = 04:35 19:32 20:05 20:46 
a, Aik 5 aE a a aE 45 02:52 «03:41 = (04:18 19:50 20:27 21:15 18 
: : = : — s50° | 02:08 0312 03:56 | 20:11 20:55 21:59 
0 179°06.6 $22°58.7 | 100°50.7 6.1’ S05°334 113° 542’ 52 01:42 «02:57 22:24 
1 194° 06.3 58.5 | 115° 25.8 6.1’ 05°22. #114 86542" 54 | 0102 02-40 : 
2 209° 06.0 58.3 | 130° 00.9 6.1' 05°10.7 «11.4 54.2" 56° — 02-19 
3 224°05.7 + ** 581 | 144°360 6.1’ 0459.3 114 542° 58° = OL51 
4 239° 05.4 57.9 | 159°111 6.1’ 04479 #114 8542" S60 — 01:08 
5 254° 05.1 57.6 | 173° 46.3 6.1’ 04365 114 542" 
6 269°04.8 $22°57.4 | 188°214 162) $04250 115° 542’ Lat. Moonrise . Moonset . 
7 284° 04.5 57.2 | 202°56.6 6.2’ 04135 115’ 542" Wed Thu Fri Wed Thu Fri 
8 299° 04.2 57.0 | 217°317 6.2’ 0402.1 «#115' 542" N72 | 12:37 12:18 12:00 21:58 23:43 aie 
9 314039 + 56.8 | 232° 06.9 6.2' 03506 115° 54.2" N70 D6 1213 1:02 2:06 23:44 wie 
10 329° 03.6 56.6 | 246° 42.1 6.2 0339.0 115’ 542 68 Dy bald) 12.08 14.23.45 ao 
ay 344° 03.3 56.3 | 261°17.3 6.2’ 03°27.5 115’ 542’ ee | 1200 12.07 12-04 532036 : 
12 359°03.0 $22°56.1 | 275°52.6 62) S03160 115’ 542’ 64 | 12:02 12:04 12:05 22:25. 23:47 
13 14 02.8 55.9 290° 27.8 6.2’ 03° 04.4 11.6 54.2’ 62 11:57 12:02 12:06 22:29 23:48 
14 29° 02.5 55.7 305° 03.0 6.2’ 02° 52.8 11.6 54.2" 60 11:52 12:00 12:07 22:33 23:49 = 
15 44022 ++ 55.5 | 319° 383 6.2' 02413 116 54.2" Nicca®: Wi tawa> aaiee 1-08 36 2249 
16 59° 01.9 55.2 | 334135 6.2 02°29.7 «+116 542 56 Gan aie” - ton 30 (2350 
7 74 01.6 55.0 | 348° 48.8 6.3’ 02181 #116 542’ 54 ities ike 12-00 SoD 33:50 a 
18 89°01.3  $22°548 3° 24.0 63° $02°065 116 54.2’ 52 11:37. «11:54 12:10 22:44 23:51 : 
19 104° 01.0 54.6 17° 59.3 6.3’ Ol 54.8 11.6 54.2’ 50° 11:34 11:52 12:10 22:46 23:51 
20 119° 00.7 54.3 32° 34.5 6.3’ Ol 43.2 11.6 54.2’ 45 11:28 11:50 12:11 22:51 23:52 ae 
= ae a 7 5 oe a aS a ce Te a N40 | 11:23 11:48 1212 | 22:55 23:52 
ee : ; : : 35 18 01146 -12:13 22:58 23:53 
23 163° 59.8 53.7 76° 20.3 6.3’ 0108.2 #117" 543" 30 iia, tina “aa ani 53.84 
SD.=16.3 d=0.2 S.D.=14.8 20 11:07. «11:41 12:15 23:06 23:54 
N10° | 11:01 11:39 12:16 23:11 23:55 
Fri GHA Dec GHA ¥ Dec d fake o | 1055 11:36 1217 | 2315 23:56 
0 178°59.5 $22°53.4 90° 55.5 6.2) S00°566 117 543’ . : ; . : 
1 193° 59.3 53.2 | 105° 30.8 6.2’ 00449 #117 543" > a ao Te a aS ae 
2 208° 59.0 53.0 | 120° 06.0 6.2’ 0033.2 #117 543" 30 10:36 11.28 12-20 3329 «23.58 
3 223°58.7 +: 527 | 134413 6.2’ 00215 117° 543" 35 10:32 1126 = 12.21 33:31 53:59 
4 238° 58.4 525 | 149°165 6.2) s00°099 117 543’ 20 1027.14.25 2-22 33:35 33:59 
5 253° 58.1 52.3 | 163°51.7 6.2) NOO’OL8 117 54.3’ 45 10.21 11.22 10.93 53:38 a 
6 268°57.8 $22°52.0 | 178° 26.9 6.2 NOO'135 117 54.3 $50 1015 11202 73:43 a 
7 283° 57.5 51.8 | 193° 02.1 6.2 00°25.2 117° 543 52 1012 18 1225 53.45 aS 
8 298° 57.2 51.6 | 207° 37.3 6.2’ 0036.9 117 543" 54 10.08 «Ly 35 33:47 : 
9 313°56.9 -* 513 | 2227125 6.2’ 00486 117 543" 56 1008 11s 136 53.49 
10 328° 56.6 5L1 | 236° 47.7 6.2’ 0100.3 «117 = 54.3" 58 i001 iid 10207 5359 
cay 343° 56.4 50.8 | 251° 22.8 6.1 oi20 11744 S60 00.56 1D 128 33:55 a 
12 358°56.1  $22°50.6 | 265°58.0 6.1’ NO123.7 117 544’ 
B 13° 55.8 50.4 | 280° 33.1 6.1' 01°35.4 «#117 544’ Sun Moon 
14 28° 55.5 50.1 | 295° 08.2 6.1’ 0147.1 «117 «(544 aay Eqn.of Time Mer. Mer.Pass. Age 
15 4355.2 +: 49.9 | 309°433 6.1’ 01588 117° 544’ oo" 12h Pass Upper — Lower 68 
16 58° 54.9 49.6 | 324°18.4 6.1’ 02°105 117 544 mm:ss —mm:ss_ | hh:mm | hh:imm — hhimm | 34-53% 
7 73° 54.6 49.4 | 338°53.4 6.0' 02222 «117 «544 
; : . 01 | (03:05 03:20 12:03 17:05 04:44 
18 88°54.3  $22°49.2 | 353° 28.4 6.0) ©6N02°33.9 117 54.4’ o2 | 0334 0348 ~—«:12-04 17:46 (05.26 
19 103° 54.0 48.9 8° 03.5 6.0" 02°456 4117 544’ 03 | 04:02 04:16 12:04 18:27 06:06 
20 118° 53.8 48.7 22° 38.4 6.0’ 02°57.3 117 545" : : 























21. 133° 53.5 48.4 37° 13.4 6.0° 03° 09.0 11.7’ 54.5’ 
22 148° 53.2 48.2 51° 48.4 5.9° 03° 20.6 11.7’ 54.5’ 
23 163° 52.9 47.9 66° 23.3 5.9° 03° 32.3 11.7’ 54.5’ 
SD.=16.3 d=0.2 S.D.=14.8 
/ x /, 13 
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Equation of Time 
for the Sun 


Time in minutes 
Sun is running Fast 


Sun is running Slow 








Theta te le te ten August |September a ee 


Equation_of_Time_Curve.odt 


2021 Moon Phases 


Date and Time (GMT/Universal Time) 


[—Newstoon [Fist quarter | FullMoon | Last Quarter 
Cc deigeh —fecee ci = 

09:37 

05:00 21:01 19:16 17:37 

19:06 18:47 08:17 01:30 

10:21 14:40 18:48 10:02 

02:31 06:59 03:31 19:50 

19:00 19:13 11:14 07:24 

10:53 03:54 18:40 21:11 

01:17 10:11 02:37 13:16 

13:50 15:19 12:02 07:13 

00:52 20:39 23:55 01:57 

11:05 03:25 14:57 20:05 

21:14 12:46 08:57 12:28 

07:43 01:35 04:35 02:24 


Add or subtract your time difference from Greenwich to determine local time and date of Moon phase. 





Moon Phases.odt 
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Conversion of Arc to Time 


WOWOOOW OWOWOWOOMO OWOWOWOW WOCMMOM BMGOMMCM WMMOMM>Cc 


WWWWW WOWWWWO WWWWW 0000000 MMMM MMMMAM NANNNN NANNANN NNN ADAAAN DAADAAA ananagan 
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IS WNIQWN QWNOW NOWIS WNIOWN! QWNOW NOWNSG WNOGWN! QWNOW NOWNSG WHOWN GQWHNOW NQOWISd 
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h= hours of time m= minutes of time s = seconds of time " = minutes of arc = seconds of arc 
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January 01, 02, 03 (Fri., Sat., Sun.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 100°51.6 | 201°14.5 $§22°26.0 | 75°47.0 N11°20.7 | 155°40.4 $20°00.7 | 156°54.0 $20°10.5 Alpheratz  357°38.2 29°12.4 
1 115°54.0 | 216°13.6 26.4 | 90°48.5 21.1 | 170°42.3 00.6 | 171°56.1 10.4 Ankaa 353°10.5 = -42°11.9 
2 130°56.5 | 231°12.7 26.7 | 105°49.9 21.6 | 185°44.2 00.5 | 186°58.3 10.4 Schedar  349°34.6 56°39.3 
3 145°59.0 | 246°11.7. ++ 27.0 | 120°51.4 ++ 22.0 | 200°46.0 ++ 00.4 | 202°005 ++ 103 Diphda  348°50.6 = -17°52.5 
4 161°01.4 | 261°10.8 27.3 | 135°52.9 22.4 | 215°47.9 00.2 | 217°02.6 10.2 Achernar —.335°22.6 =~ -57° 08.2 
5 176°03.9 | 276°09.9 27.6 | 150°54.3 22.9 | 230°49.8 00.1 | 232°04.8 10.2 Hamal —327°54.7 23°33.7 
6 | 191°06.4 | 291°09.0 $22°28.0 | 165°55.8 N11°23.3 | 245°51.7  $20°00.0 | 247°07.0 $20°10.1 Polaris 315° 13.2 89°21.3 
7 | 206°08.8 | 306°08.1 28.3 | 180°57.2 23.7 | 260°53.5  19°59.8 | 262°09.1 10.1 Acamar — 315°14.1 — -40° 13.6 
8 | 221°11.3 | 321°07.2 28.6 | 195°58.7 24.2 | 275°55.4 59.7 | 277°11.3 10.0 Menkar’ _314°-00.4 4710.2 
9 | 236°13.8 | 3369063 ++ 289 | 211°001 -+ 246 | 290°57.3 ++ 59.6 | 2929135 ++ 09.9 Mirfak = 308°32.5  49°56.2 
10 | 251°16.2 | 351°05.4 29.2 | 226°01.6 25.0 | 305°59.1 59.5 | 307°15.6 09.9 Aldebaran = 290'°43.0 16 °33.0 
11 | 266°18.7 6°04.5 29.6 | 241°03.0 25.5 | 321°01.0 59.3 | 322°17.8 09.8 Rigel 281 06.7 8 10.8 
12 | 281°21.1 | 21°03.6  $22°29.9 | 256°04.5 N11°25.9 | 336°02.9 $19°59.2 | 337°20.0 §20°09.7 ae Se ees 
13. | 296°23.6 | 36°02.7 30.2 | 271°05.9 26.3 | 351°04.8 59.1 | 352°22.2 09.7 an a PecoRe age 47 
14 | 311°26.1 | 51°01.8 30.5 | 286°07.4 26.8 6°06.6 58.9 7°24.3 09.6 Ati. BIReABGS OTL 
15 | 326°285 | 66°008 ++ 30.8 | 301°08.8 ++ 27.2 | 21°085 ++ 588 | 22°265 ++ 096 Seal 3708553 59946 
16 | 341°31.0 | 80°59.9 31.1 | 316°10.3 27.7 | 36°10.4 58.7 | 37°28.7 09.5 Cina “oes eas enea5 6 
17 | 356°33.5 | 95°59.0 31.4 | 3319117 28.1 | 51°12.2 58.6 | 52°30.8 09.4 Thal DBRORa” agEA 
18 11°35.9 | 110°58.1  $22°31.7 | 346°13.1 N11°28.5 | 66°14.1 $19°58.4 | 67°33.0 $20°09.4 Adhara 255°08.0 —--29°001 
19 26°38.4 | 125°57.2 32.0 1°14.6 29.0 | 81°16.0 58.3 | 82°35.2 09.3 Procyon 244°53.9 5°10.2 
20 41°40.9 | 140°56.3 32.3 16° 16.0 29.4 96°17.9 58.2 97°37.3 09.3 Pollux 243°20.9 27°58.4 
21 56°43.3 | 155°55.4 ++ 326 | 31°17.5 ++ 298 | 111°19.7 ++ 58.0 | 112°395 ++ 092 Avior 234°15.4 —--59°34.5 
22 71°45.8 | 170°54.5 32.9 46°18.9 30.3 | 126°21.6 57.9 | 127°41.7 09.1 Suhail 222°.48.3 -43°30.9 
23 86° 48.3 185°53.6 33.2 61° 20.4 30.7 141° 23.5 57.8 142° 43.8 09.1 Miaplacidus 221°38.0 -69° 48.0 
Mer.pass.:17:14 v-0.9 d-0.3 m-3.8 v1.5 d0.4 m-0.2 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.7 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec ‘ ee pees eee 
enebola é « 
0 101°50.7 | 200°52.6 $22°33.5 | 76°21.8 N11°31.1 | 156°25.3  $19°57.6 | 157°46.0 $20°09.0 Gienah -175°469 —--17°39.3 
1 116°53.2 | 215°51.7 33.8 | 91°23.3 31.6 | 171°27.2 57.5 | 172°48.2 09.0 Acrux 173°03.5 63° 12.5 
2 131°55.6 | 230°50.8 34.1 | 106°24.7 32.0 | 186°29.1 57.4 | 187°50.3 08.9 Gacrux 171°551 —-57°13.5 
3 146°58.1 245° 49.9 s+ 34.4 121°26.1 + 32.5 201°31.0 ++ 57.3 202°52.5 ++ 08.8 Alioth 166°16.0 55°50.6 
4 162°00.6 | 260°49.0 34.7 | 136°27.6 32.9 | 216°32.8 57.1 | 217°54.7 08.8 Spica 158°258 © --11°16.1 
5 177° 03.0 275° 48.1 35.0 151°29.0 33.3 231° 34.7 57.0 232°56.8 08.7 Alkaid 152°54.8 49°12.4 
6 192°05.5 | 290°47.2 $22°35.3 | 166°30.5 N11°33.8 | 246°36.6 $19°56.9 | 247°59.0 $20°08.6 Hadar 148°40.7 ~—- -60°28.0 
7 | 207°08.0 | 305°46.2 35.6 | 181°31.9 34.2 | 261°38.4 56.7 | 263°01.2 08.6 Menkent  148°01.6  -36°28.1 
8 222°10.4 | 320°45.3 35.9 | 196°33.3 34.6 | 276°40.3 56.6 | 278°03.3 08.5 Arcturus 145°51.1 9°04.4 
9 | 237°12.9 | 3359444 ++ 36.2 | 211°34.8 ++ 35.1 | 291°42.2 ++ 565 | 293°05.5 ++ 08.5 Rigil Kent.  139°45.0  —_-60°54.9 
to | 252°15.4 | 350°43.5 36.5 | 226°36.2 35.5 | 306°44.1 56.4 | 308°07.7 08.4 Kochab —_137°20.6 74°03.9 
11 | 267°17.8 5°42.6 36.8 | 241°37.7 35.9 | 321°45.9 56.2 | 323°09.8 08.3 Zuben'ubi 136°59.8 ~—- -16°07.6 
12 | 282°20.3 20°41.7.  $22°37.1 | 256°39.1 N11°36.4 | 336°47.8  $19°56.1 | 338°12.0 $20°08.3 Alphecca  ——-126°06.8 26° 38.6 
13. | 297°22.7 | 35°40.8 37.3 | 271°40.5 36.8 | 351°49.7 56.0 | 353°14.2 08.2 Antares = 112°20.1_— -26°28.5 
14 | 312°25.2 | 50°39.8 37.6 | 286°42.0 37.3 6°51.5 55.8 8°16.3 08.2 Atria 107°17.8 — -69° 03.6 
15 | 327°27.7 | 65°38.9 ++ 37.9 | 3019434 -+ 37.7 | 21°53.4 55.7 | 239185 ++ 081 Sabik — 102°06.8 = -15°44.9 
16 | 342°30.1 | 80°38.0 38.2 | 316°44.8 38.1 | 36°55.3 55.6 | 38°20.7 08.0 Shaula 96°15.2 -37°07.0 
17 | 357°32.6 | 95°37.1 38.5 | 331°46.3 38.6 | 51°57.2 55.4 | 53°22.8 08.0 |} Rasalhague = 96" 01.9 2°32.7 
1g | 12°35.1 | 110°36.2 $22°38.7 | 346°47.7 N11°30.0 | 66°59.0 $19°55.3 | 68°25.0 $20°07.9 |], Shue mas a 
19 27°37.5 | 125°35.3 39.0 1°49.1 39.4 | 82°00.9 55.2 83°27.1 07.8 aus er : nese Or a8Oae 
20 42°40.0 | 140°34.3 39.3 16°50.6 39.9 97°02.8 55.1 98°29.3 07.8 ‘ ae aecEo Sei as 
21 57°42.5 | 155°33.4 -+ 39.6 31°52.0 ++ 40.3 | 112°04.6 ++ 54.9 | 113°31.5 -+ 07.7 aad pose. Beem 
22 72°44.9 | 170°32.5 39.8 | 46°53.4 40.8 | 127°06.5 54.8 | 128°33.6 07.7 eece mote ean 
° ° ° ° : = . 
23 87°47.4 | 185°31.6 40.1 | 61°54.9 41.2 | 142°08.4 54.7 | 143°35.8 07.6 kee qoona a WeeatA 
Mer.pass.:17:10 v-0.9 d-0.3 m-3.8 v1.4 d0.4 m-0.2 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 33°A9 9 9°58.2 
Al Na’ir 27°37.4  -46°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29° 30.9 
0 | 102°49.9 | 200°30.7  $22°40.4 | 76°56.3  N11°41.6 | 157°10.2  $19°54.5 | 158°38.0  $20°07.5 Scheat = -:13°48.5 -28°11.8 
: 4 : : : : : Markab 13°33.3 15°19.1 
1 117°52.3 | 215°29.8 40.7 | 91°57.7 42.1 | 172°12.1 54.4 | 173°40.1 07.5 
2 132°54.8 | 230°28.8 40.9 | 106°59.1 42.5 | 187°14.0 54.3 | 188°42.3 07.4 Jan 01 Fri SHA Mer.pass 
3 147°57.2 | 245°27.9 ++ 41.2 | 122°00.6 ++ 43.0 | 202°15.9 ++ 541 | 2039445 ++ 07.4 Venus  100°22.9 10:36 
4 162°59.7 | 260°27.0 41.5 | 137°02.0 43.4 | 217°17.7 54.0 | 218°46.6 07.3 Mars  334°55.5 18:55 
5 178°02.2 | 275°26.1 41.7 | 152°03.4 43.8 | 232°19.6 53.9 | 233°48.8 07.2 Jupiter 54°48.8 13:36 
6 193°04.6 | 290°25.2 $22°42.0 | 167°04.9 N11°44.3 | 247°21.5 $§19°53.7 | 248°51.0 $20°07.2 Saturn 56°02.4 13:30 
7 | 208°07.1 | 305°24.2 42.3 | 182°06.3 44.7 | 262°23.3 53.6 | 263°53.1 07.1 
g | 223°09.6 | 320°23.3 42.5 | 197°07.7 45.1 | 277°25.2 53.5 | 278°55.3 G7.0-'|| aan woe iy gaa ae 
9 | 238°12.0 | 3359224 ++ 428 | 212°09.1 ++ 45.6 | 2929271 ++ 53.4 | 293°575 ++ 07.0 Main. -Aaae at t {8.58 
to | 253°14.5 | 350°21.5 43.0 | 227°10.6 46.0 | 307°28.9 53.2 | 308°59.6 06.9 Japhet BAcaA 6 13:33 
° fo} ° ° . - 
11 | 268°17.0 5°20.5 43.3 | 242°12.0 46.5 | 322°30.8 53.1 | 324°01.8 06.9 Secu 55°55 3 13.27 
12 | 283°19.4 | 20°19.6 $22°43.6 | 257°13.4 N11°46.9 | 337°32.7 $19°53.0 | 339°04.0  $20°06.8 
13 | 298°21.9 35°18.7 43.8 | 272°14.8 47.3 | 352°34.6 52.8 | 354°06.1 06.7 Jan 03 Sun SHA — Mer.pass 
14 | 313°24.4 50°17.8 44.1 | 287°16.3 47.8 7° 36.4 52.7 9°08.3 06.7 Venus 97°40.8 10:39 
15 | 328°26.8 | 65°16.9 ++ 44.3 | 302°17.7 ++ 48.2 | 22°38.3 ++ 526 | 249105 ++ 06.6 Mars 334°06.4 18:50 
16 | 343°29.3 | 80°15.9 44.6 | 317°19.1 48.7 | 37°40.2 52.4 | 39°12.6 06.5 Jupiter 5420.4 13:30 
17. | 358°31.7 95° 15.0 44.8 | 332°20.5 49.1 52°42.0 52.3 54°14.8 06.5 Saturn 55° 48.1 13:24 
18 13°34.2 | 110°14.1 $22°45.1 | 347°21.9  N11°49.5 | 67°43.9 $19°52.2 | 69°17.0 $20°06.4 Horizontal parallax 
19 28°36.7 | 125°13.2 45.3 2°23.4 50.0 | 82°45.8 52.0 | 84°19.1 06.4 Venue: 0.1 
20 43°39.1 | 140°12.2 45.6 | 17°24.8 50.4 | 97°47.6 51.9 | 99°21.3 06.3 Mars: 02 
21 58°41.6 | 155°11.3 ++ 45.8 | 32°26.2 ++ 50.9 | 112°495 ++ 518 | 114°235 ++ 062 
22 73°44.1 | 170°10.4 46.1 | 47°27.6 51.3 | 127°51.4 51.6 | 129°25.6 06.2 
23 88°46.5 | 185°09.5 46.3 | 62°29.0 51.7 | 142°53.2 51.5 | 144°27.8 06.1 
Mer.pass.:17:06 v-0.9 d-0.3 m-3.8 v1.4 d0.4 m-0.2 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 
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h Sun Moon 
En GHA Dec GHA id Dec d ne Lat. N ee i Sunrise Sunset Gi {ener 
0 179°08.2 $23°00.0 | 334°57.4 8.5' N23°01.4 -5.5' 56.7" lala a a lal 
1 194°07.9 22°59.7 | 349°24.9 8.5" 22°55.8 5.6’ 56.8" N 72° | 08:23 10:39 — — 13:30 5:46 
° , oO , , 
2 209" 07.6 59.5 3792.4 8.5! 22°°50.1 5.8 56.8 N 70° 08:04 09:48 = = 14:21 16:05 
3 224° 07.3 + 59.3 18°19.9 8.5 22°44.3 -5.9 56.8’ 68° 07:49 09:16 =a = 14:53 6:20 
4 239°07.0 59.1 32°47.4 8.6" 22° 38.3 -6.0" 56.8" 66° | 07.37 08.52 10:26 13:43 15:17 6.32 
5 254°06.7 58.9 47°15.0 8.6" 22°32.3 -6.1' 56.8" ° : : : : é ; 
64 07:26 = 08:33 09:48 14:20 15:35 16:42 
6 269°06.4 = $22°58.7 61° 42.6 8.6" N22°26.0 -6.3' 56.9" 62° | 07:17 08:18 09:22 14:47 15:50 6:52 
7 284°06.1 58.5 76° 10.3 8.7’ 22°19.7 -6.4' 56.9" 60° | 07:09 08:05 09:02 15:07 16:03 17:00 
8 299°05.8 58.3 90° 37.9 8.7’ 22° 13.2 -6.5' 56.9" : . ; : ; : 
9 314°05.5 + 58.1 | 105°05.6 8.7’ 22° 06.6 -6.7' 56.9" ™ a ee Se a ic es ae 
7 aaaree 3 2 | reese ee pon oo ee 56 06:55 07:44 08:31 15:38 16:24 7:13 
a Se Bel aaeee. aa oe 20:8. ed 54° | 06:50 07:35 08:19 15:50 16:33 17:19 
: 57. 01.1 8.8 21°53.1 ~6.9' 57.0 52° | 06:44 = 07:27 08:08 16:01 16:41 7:24 
12 359°04.7  $22°57.4 | 148°28.9 8.8' N21°46.1 -7.0' 57.0" 50° | 06:39 07:20 07:58 16:10 16:48 7:29 
a ee ag. 16 ee 8.9" 21°39.0 -7.2' 57.0" 45° | 06:28 07:05 07:38 16:30 17:04 17:41 
4. 57. 77°24. 9" 21°31. -7.3' 0" 
- ae ee ee, : a mens { . ee a N 40° | 06:18 06:52 07:22 16:46 17:17 7:51 
i Eorgse Bee | aon one oa niet 6 ai _ 35 06:09 06:40 07:08 17:00 17:28 8:00 
. . . -7.5' 57.1 ° ; ; : ; : : 
e eee bea poneaae ac Sane aoe 30 06:00 06:30 06:56 17:12 17:38 18:08 
pan mae mas . : “ne ° 20° | 05:44 06:12 06:36 17:33 17:57 8:24 
18 89°02.9  $22°56.1 | 235°16.5 9.0° -N21°01.7 -7.8' 57.1" N10° | 05:28 05:55 06:17 17:51 18:14 18:40 
. a a8 ae ay aoe 7.9 57.1 0° | 05:12 05:38 06:00 18:08 18:30 8:56 
a are oan 3 Puede Pr oS $10° | 04:53 05:20 05:43 18:25 18:48 9:15 
. : ; : : 20° | 04:31 05:00 05:25 18:43 19:08 19:37 
° oO , ° , , 
22 149°01.7 55.2 | 293°08.9 9.2 20° 29.6 -8.2' 57.2 ° : i : ; 
a ieaeai a ero | eagrears a ee eas Bee 30 04:03 04:36 05:03 19:05 19:32 20:05 
: s : ; : 35° | 03:45 = 04:21 04:51 19:18 19:47 20:23 
SD.=16.3 d=0.2 S.D.=15.5 40° | 03:22 04:03 04:36 19:32 20:05 20:46 
45° : : ; : : ; 
Sat GHA Dec GHA v Dec d HP g 2 3 . ne 7 —_ rats auet —_ 
0 179°01.2  $22°54.8 | 322°05.4 9.3’ —.N20°12.9 -8.5' 57.2" 52° | 01-43 02:58 ae ae ae ae 
1 194°00.9 54.6 | 336°33.7 9.3" 20°04.4 -8.6' = 57.2 54° | 01:04 02:41 03:34 20:34 21:27 23-02 
2 209°00.6 54.3 351°02.1 9.4’ 19°55.7 -8.7' 57.2 56° 02:20 03:20 20:47 21:47 - 
3 224°00.3 * 541 5°30.4 9.4’ 19° 47.0 -8.8' 57.3’ 58° 01:52 03:04 21:03 22:15 
4 239° 00.0 53.9 19°58.9 9.4’ 19°38.1 -8.9' 57.3’ S 60° 01:10 02.45 91.99 29.56 
5 253°59.7 53.6 34°27.3 9.5 19°29.1 -9.0' 57.3’ - - - - 
6 268°59.4  §22°53.4 48°55.8 9.5’ —N19°20.0 -9.2' 57.3" Lat. Moonrise Moonset 
7 283°59.1 53.2 63° 24.4 9.6" 19°10.8 -9.3' 57.3’ Fri Sat Sun Fri Sat Sun 
: aoe ae ie 9.6" 19°01.5 -9.4' 57.4 N 72° 15:54 19:10 14:31 3:02 
10 328°58 ; a 5 cert ; , 2 ee : 3 a a ; ND ne o ee a 
al . . s al =7: . ° a i ‘1 . . 
ii aiseeh eee | asada a He datap 8 oe ave 68 15:16 17:47 19:52 13:18 12:35 12:16 
a Le hag - ae a : 66° | 16:14 18:13 20:06 12:18 12:08 2:01 
12 358° 57.7 $22°52.0 135° 47.8 9.8" N18 "23.1 “9.8 57.4 64° 16:48 18:33 20:18 11:44 11:47 11:47 
13 1357.4 51.8 150° 16.6 9.8" 18 13.2 -9.9' 57.5 62° 17:12 18:50 20:28 11:19 11:30 1:36 
- . ; be sei aa ee - ae 60° | 17:32 19:03 —-20:36 10:59 11:16 1:27 
16 58°56.5 Sia | aosaad.. ago Tease per -pyer || Noe | we ae Oe | oe ee Oe 
17 Tus poe. | soe a dee! ivisce Gai eee 56° | 18:01 19:24 20:50 10:28 10:53 1:11 
‘ . : : ; : . 54° 18:1 19: 20: : : : 
18 88°55.9 §22°50.6 | 222°414 10.1’ N17°22.4 04° 57.6" 52° roe ae ai a ince ane 
19 103°55.7 50.4 | 237°10.5 10.1’ 17°12.0 0.5’ 57.6" 50° | 18:32 19:48 21:06 09:56 10:28 0:53 
ete ; ae ieee a i. a 284 45° | 18:52 20:03 21:16 | 09:36 10:11 10:41 
0 148°54.8 496 | 280°380 102° 16° 40.0 OB B76 N 40° | 19:07 20:15 21:24 09:19 09:58 10:32 
23 | 163°54.5 49.4 | 295°07.3 10.3’ _:16°29.2—-10.9'_—57.7 oo.) Geee sere ee | ee Hae 
oS 7 30° | 19:32 20:35 21:38 08:53 09:36 10:16 
=16.3 =0.2 $.D.=15.7 20° | 19:52 20:50 21:48 08:32 09:19 0:03 
N10° | 20:09 21:04 21:58 08:14 09:04 09:51 
GH 
- oe oa 5 ales ve — | o° | 20:25 21:17 +«22:07:~+| «07:57. = 08:50 =~ 09:41 
: eG me eae ne ae ee 57.7 $10° | 20:40 21:29 22:15 07:40 08:35 ~=——(09:30 
; . . 57.7 20° | 20:57 21:43 == 22:25 07:21 08:20 09:18 
2 208° 53.6 48.7 | 338°35.3 10.4 15°56.1 1.2’ 57.7 30° | O17 (Dd : 
. : 5 , . , : 58 22:35 07:00 08:02 09:05 
3 223°53.4 48.4 | 353°04.7 10.5 15°44.9 1.3’ 57.7 35° | 21208 22:07 515 06:47 07:52 08:57 
4 238°53.1 48.2 7°34.2 10.5’ 15°33.6 13’ 57.7 ° : : ; : : : 
c bros a ogee ages [cea ae ee 40 21:41 22:17 22:48 06:33 07:40 08:48 
: aa. Pri pe ee ee = oS 45° | 21:56 22:29 22:57 06:16 07:25 08:38 
: oo. ll ee ane ae. cn a. $50° | 22:14 22:43 23:06 | 05:54 07:08 08:25 
ong oe cs ooo oe 52° | 22:23 22:49 23:11 05:44 07:00 08:19 
8 298°51.9 47.2 65°32.5 10.7 14°47.5 17° 57.8 ° 
. : . ; iy : , 54 22:33 22:57 23:15 05:32 06:50 08:12 
9 313°51.6 46.9 80°02.2 10.7 14°35.8 18’ 57.8 net | 254k “ORME Bai aoe ORG Gas 
10 328°51.4 46.7 94°31.9 10.7’ 14°24.0 19° 57.9" ° : : ; : : ewe 
11 343°51.1 46.4 | 109°01.7 10.8 14°12.1 1.9' 57.9" | a eee eer 
2 ‘ 5 . S 60 23:11 23:24 23:33 04:45 06:14 07:47 
12 358°50.8  $22°46.2 | 123°31.5 10.8’ N14°00.1 2.0' 57.9" 
13 13°50.5 45.9 | 138°01.3 10.9’ 13° 48.0 2.1' 57.9" Sun Moon 
14 28°50.2 45.7 152°31.2 10.9’ 13°35.9 2.2! 57.9’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°49.9 + 45.4 167°01.1 10.9’ 13°23.7 22 57.9’ oo" 12h Pass Upper Lower 18-20 
16 58° 49.6 45.2 181°31.1 11.0' 13°11.4 2.3' 58.0’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 94-80% 
17 73°49.4 44.9 | 196°01.1 11.0" 12°59.0 2.4" 58.0" | = a on as = 
18 88°49.1 $22°44.6 | 210°31.1 11.0" N12°46.6 2.5' 58.0" 02 z ; ‘ : : am 
19 103°48.8 44.4 | 225°011 11.1’ 12°34.1 2.5' 58.0" uses) EOE aa eee se | 4 
. : ; : 03 | 04:23 (04:37 12:05 03:29 15:54 : 
20 118°48.5 44.1 | 239°31.2 11.1’ 12°21.5 2.6" 58.0" : ; 
21 133° 48.2 + 43.9 | 254°014 11.1’ 12°08.9 2.7° 58.1" 
22 148°47.9 43.6 | 268°31.5 11.2" 11°56.1 2.8' 58.1’ 
23 163°47.7 43.3 | 283°01.7 11.2" 11°43.4 2.8' 58.1" 
SD.=16.3 d=0.2 S.D.=15.8 

















January 04, 05, 06 (Mon., Tue., Wed.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 103°49.0 | 200°08.6 $22°46.6 77°30.5 N11°52.2 | 157°55.1 $19°51.4 | 159°29.9 $20°06.1 Alpheratz 357° 38.2 29°12.4 
1 118°51.5 | 215°07.6 46.8 | 92°31.9 52.6 | 172°57.0 51.3 | 174°32.1 06.0 Ankaa 353°10.5 = -42°11.9 
2 133°53.9 | 230°06.7 47.0 | 107°33.3 53.1 | 187°58.9 51.1 | 189°34.3 05.9 Schedar  349°34.7 56°39.3 
3 148°56.4 | 245°05.8 ++ 47.3 | 122°34.7 ++ 53.5 | 203°00.7. ++ 51.0 | 204°364 ++ 05.9 Diphda 348°50.6 = -17°52.5 
4 163°58.8 | 260°04.9 47.5 | 137°36.1 53.9 | 218°02.6 50.9 | 219°38.6 05.8 Achernar 335°22.6 ~— -57° 08.2 
5 179°01.3 | 275°03.9 47.7 | 152°37.5 54.4 | 233°04.5 50.7 | 234°40.8 05.7 Hamal —_327°54.7 23°33.7 
6 194°03.8 | 290°03.0  $22°48.0 | 167°39.0 N11°54.8 | 248°06.3 $19°50.6 | 249°42.9  $20°05.7 Polaris — 315°14.5 89°21.4 
7 | 209°06.2 | 305°02.1 48.2 | 182°40.4 55.2 | 263°08.2 50.5 | 264°45.1 05.6 Acamar = 315°14.1 40° 13.6 
8 | 224°08.7 | 320°01.2 48.5 | 197°41.8 55.7 | 278°10.1 50.3 | 279°47.3 05.6 Menkar' 1314709.4 4710.2 
9 | 239°11.2 | 335°00.2 ++ 48.7 | 212°43.2 ++ 56.1 | 2939119 ++ 50.2 | 294°494 ++ 05.5 Mirfak = 308° 32.5 49°56.2 
10 | 254°13.6 | 349°59.3 48.9 | 227°44.6 56.6 | 308°13.8 50.1 | 309°51.6 05.4 Aldebaran = 290°43.1 1633.0 
11 | 269°16.1 4°58.4 49.1 | 242°46.0 57.0 | 323°15.7 49.9 | 324°53.8 05.4 Rigel 281 °06.7 = -8'10.8 
12 | 284°18.6 | 19°57.4 $22°49.4 | 257°47.4 N11°57.5 | 338°17.5 $19°49.8 | 339°55.9 $20°05.3 Sen. Sess seas 
13. | 299°21.0 | 34°56.5 49.6 | 272°48.8 57.9 | 353°19.4 49.7 | 354°58.1 05.2 Fic.) oB7e°Gne ee a7 i 
14 | 314°23.5 | 49°55.6 49.8 | 287°50.3 58.3 8°21.3 49.5 10°00.3 05.2 AiR BTERAB Sits 
15 | 329°26.0 | 64°54.7 ++ 50.1 | 302°51.7 ++ 58.8 | 23°231 ++ 494 | 25°024 ++ 05.1 esiceies -B7aees 7046 
16 | 344°28.4 | 79°53.7 50.3 | 317°53.1 59.2 | 38°25.0 49.3 | 40°04.6 05.1 “ean bie peaseaen <cepows = 
° ° ° ° ° ° si : 
17. | 359°30.9 | 94°52.8 50.5 | 332°54.5 11°59.7 | 53°26.9 49.1 | 55°06.7 05.0 Bie’. Seopa ceeds & 
18 14° 33.3 109°51.9 $22°50.7 347°55.9 N12°00.1 68° 28.7 $19°49.0 70° 08.9 $20°04.9 Adhara 255°08.0 -29°00.1 
19 29°35.8 | 124°51.0 50.9 2°57.3 00.5 | 83°30.6 48.9 | 85°11.1 04.9 Procyon 244°53.9 5°10.2 
20 44° 38.3 139°50.0 51.2 17°58.7 01.0 98°32.5 48.7 100° 13.2 04.8 Pollux 243° 20.9 27°58.4 
21 59° 40.7 154°49.1 ++ 51.4 33°00.1 ++ 01.4 113°34.4 ++ 48.6 115°15.4 ++ 04.7 Avior 234°15.3 -59° 34.5 
22 74° 43.2 169° 48.2 51.6 48°01.5 01.9 128° 36.2 48.5 130°17.6 04.7 Suhail 222° 48.2 -43°30.9 
23 89° 45.7 184°47.2 51.8 63°02.9 02.3 143°38.1 48.3 145°19.7 04.6 Miaplacidus 221° 37.9 -69°48.0 
Mer.pass.:17:02 v-0.9 d-0.2 m-3.8 v1.4 d0.4 m-0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.7 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.8 61° 38.1 
Denebola 182° 28.2 4° 27.3 
0 104°48.1 | 199°46.3 $22°52.0 | 78°04.3 N12°02.7 | 158°40.0  $19°48.2 | 160°21.9 $20°04.6 Gienah 175°468 —-17°39.3 
1 119°50.6 | 214°45.4 52.2 | 93°05.7 03.2 | 173°41.8 48.1 | 175°24.1 04.5 Acrux 173°03.5 —--63° 12.5 
2 134°53.1 | 229°44.5 52.5 | 108°07.1 03.6 | 188°43.7 48.0 | 190°26.2 04.4 Gacrux 171°551  -57°13.5 
3 149°55.5 | 244°43.5 ++ 52.7 | 123°08.5 ++ 04.1 | 203°45.6 ++ 47.8 | 2059284 ++ 04.4 Alioth 166° 16.0 55°50.6 
4 164°58.0 | 259°42.6 52.9 | 138°09.9 04.5 | 218°47.4 47.7 | 220°30.5 04.3 Spica 158°258 -11°16.1 
5 180°00.5 274°41.7 53.1 153°11.4 04.9 233°49.3 47.6 235° 32.7 04.2 Alkaid 152°54.8 49° 12.3 
6 195°02.9 | 289°40.7 $22°53.3 | 168°12.8 N12°05.4 | 248°51.2 $§19°47.4 | 250°34.9 $20°04.2 Hadar  148°40.7. —--60°28.1 
7 210°05.4 | 304°39.8 53.5 | 183°14.2 05.8 | 263°53.0 47.3 | 265°37.0 04.1 Menkent 148°01.5 = -36°28.1 
8 225°07.8 | 319°38.9 53.7 | 198°15.6 06.3 | 278°54.9 47.2 | 280°39.2 04.1 Arcturus 145°51.0 9°04.4 
9 240°10.3 | 334°37.9 ++ 53.9 | 213°17.0 ++ 06.7 | 293°56.8 ++ 47.0 | 295°41.4 ++ 04.0 Rigil Kent. 139° 45.0 -60°54.9 
10 | 255°12.8 | 349°37.0 54.1 | 228°18.4 07.1 | 308°58.6 46.9 | 310°43.5 03.9 Kochab —137°20.5 74° 03.9 
11 | 270°15.2 4°36.1 54.3 | 243°19.8 07.6 | 324°00.5 46.8 | 325°45.7 03.9 Zuben'ubi 136°59.8 —- -16° 07.6 
12 285°17.7 19°35.1 $22°54.5 | 258°21.2 N12°08.0 | 339°02.4 $19°46.6 | 340°47.9 $20°03.8 Alphecca 126° 06.8 26° 38.6 
13 | 300°20.2 | 34°34.2 54.7 | 273°22.6 08.5 | 354°04.2 46.5 | 355°50.0 03.7 Antares = 112°20.1  -26°28.5 
14 | 315°22.6 | 49°33.3 54.9 | 288°24.0 08.9 9°06.1 46.4 | 10°52.2 03.7 Atria 107°17.7 69° 03.6 
15 330° 25.1 64° 32.4 ++ 55.1 | 303°25.4 -+ 09.4 24°08.0 ++ 46.2 25°54.3 -+ 03.6 Sabik 102" 06.8 715° 44.9 
16 | 345°27.6 | 79°31.4 55.3 | 318°26.8 09.8 | 39°09.8 46.1 | 40°56.5 03.6 Shaula— 96"15.2 -37°07.0 
17 0°30.0 | 94°30.5 55.5 | 333°28.2 10.2 | 54°11.7 46.0 | 55°58.7 03.5 Rasalhague = 96 "01.9 onset 
18 15°32.5 | 109°29.6 $22°55.7 | 348°29.5 N12°10.7 | 69°136 $19°45.8 | 719008 $20°03.4 || | ape ent a 
19 30°34.9 | 124°28.6 55.9 3°30.9 11.1 | 94°15.4 45.7 | 86°03.0 03.4 ous ae ee ree 
20 45°37.4 | 139°27.7 56.1 18°32.3 11.6 | 99°17.3 45.6 | 101°05.2 03.3 Ki ae 752559 Aeeies 
21 60°39.9 | 154°268 -- 56.2 33°33.7 ++ 12.0 | 114°19.2 ++ 45.4 | 116°073 -- 03.2 Rese stone geen 
22 75°42.3 | 169°25.8 56.4 | 48°35.1 12.4 | 129°21.0 45.3 | 131°09.5 03.2 5 a serene re 
23 90°44.8 | 184°24.9 56.6 63°36.5 12.9 | 144°22.9 45.2 | 146°11.7 03.1 DRE fovoka. Stat 
Mer.pass.:16:58 v-0.9 d-0.2 m-3.8 v1.4 d0.4 m-0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 33°42.2 9°58.2 
Al Na‘ir 27°37.4  — -46°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 18.3 -29°30.9 
0 | 105°47.3 | 199°24.0 $22°56.8 | 78°37.9  N12°13.3 | 159°24.8  $19°45.0 | 161°13.8 $20°03.1 oF ae ae 
1 | 120°49.7 | 214°23.0 57.0 | 93°39.3 13.8 | 174°26.6 44.9 | 176°16.0 03.0 alka B83 madd. 
2 135°52.2 | 229°22.1 57.2 | 108°40.7 14.2 | 189°28.5 44.8 | 191°18.1 02.9 || Jan 04 Mon SHA Mer.pass 
3 150°54.7 | 244°21.2 ++ 57.4 | 123°42.1 ++ 14.7 | 204°30.4 ++ 446 | 206°203 ++ 029 Venus 96° 19.6 10:40 
4 165°57.1 | 259°20.2 57.5 | 138°43.5 15.1 | 219°32.2 44.5 | 221°22.5 02.8 Mars  333°41.5 18:48 
5 180° 59.6 274° 19.3 57.7 153° 44.9 15.5 234°34.1 44.4 236° 24.6 02.7 Jupiter 54°06.1 13:27 
6 196°02.1 | 289°18.4 $22°57.9 | 168°46.3 N12°16.0 | 249°36.0 $19°44.2 | 251°26.8  $20°02.7 Saturn 55°41.0 13:20 
7 211°04.5 | 304°17.4 58.1 | 183°47.7 16.4 | 264°37.8 44.1 | 266°29.0 02.6 
8 | 226°07.0 | 319°16.5 58.2 | 198°49.1 16.9 | 279°39.7 43.9 | 281°31.1 poe! ||| ee ane Py ee 
9 241°09.4 | 334°15.5 ++ 58.4 | 213°50.4 ++ 17.3 | 294°41.6 ++ 43.8 | 296°33.3 ++ 02.5 Mars 333°16.2 18-46 
10 | 256°11.9 | 349°14.6 58.6 | 228°51.8 17.8 | 309°43.4 43.7 | 311°35.4 02.4 Sapien 53°51.8 ioe 
11 | 271°14.4 4°13.7 58.8 | 243°53.2 18.2 | 324°45.3 43.5 | 326°37.6 02.4 sna 55°33.8 1347 
12 | 286°16.8 19°12.7 $22°58.9 | 258°54.6 N12°18.6 | 339°47.2 §19°43.4 | 341°39.8  $20°02.3 
13 301°19.3 34°11.8 59.1 | 273°56.0 19.1 | 354°49.0 43.3 | 356°41.9 02.2 || Jan 06 Wed SHA — Mer.pass 
14 | 316°21.8 49° 10.9 59.3 | 288°57.4 19.5 9°50.9 43.1 11°44.1 02.2 Venus 93° 36.7 10:43 
15 | 331°24.2 | 64°09.9 ++ 59.4 | 303°588 ++ 200 | 24°528 ++ 43.0 | 26°46.3 ++ 021 Mars 332°50.7 18:44 
16 | 346°26.7 | 79°09.0 59.6 | 319°00.2 20.4 | 39°54.6 42.9 | 41°48.4 02.0 Jupiter 53°37.5 13:21 
17 °29.2 94° 08.1 59.8 | 334°01.5 20.9 54°56.5 42.7 56°50.6 02.0 Saturn 55° 26.5 13:13 
18 16°31.6 | 109°07.1 $22°59.9 | 349°02.9 N12°21.3 | 69°58.4 $19°42.6 | 71°52.7  $§20°01.9 Horizontal parallax 
19 31°34.1 | 124°06.2 23° 00.1 4°04.3 21.7 | 85°00.2 42.5 | 86°54.9 01.9 Venus: 0.1 
20 46°36.5 | 139°05.2 00.3 19°05.7 22.2 | 100°02.1 42.3 | 101°57.1 01.8 Mars: 02 
21 61°39.0 | 154°04.3 ++ 00.4 | 34°07.1 ++ 22.6 | 115°04.0 ++ 42.2 | 1169592 ++ O17 
22 76°41.5 | 169°03.4 00.6 | 49°08.5 23.1 | 130°05.8 42.1 | 132°01.4 01.7 
23 91°43.9 | 184°02.4 00.7 | 64°09.8 23.5 | 145°07.7 41.9 | 147°03.6 01.6 
Mer.pass.:16:54 v-0.9 d-0.2 m-3.8 v1.4 d0.4 m-0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 
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h Sun Moon 
Mon GHA Dec GHA z Dec 7 He Lat. Twilight : Sunrise Sunset i _Twilight 
0 178°47.4 §22°43.1 | 297°32.0 11.2’ N11°30.5. -12.9' 58.1’ Neu eal pl Maule 
1 193°47.1 42.8 312°02.2 1.3’ 11°17.6 -13.0' 58.1’ N 72° 08:19 10:29 = _ 13:43 5:52 
2 208° 46.8 42.6 326°32.5 11.3’ 11°04.6 -13.0' 58.1’ N 70° 08:01 09:42 = = 14:29 16:10 
3 223° 46.5 + 42.3 341°02.9 11.3" 10°51.5 -13.1' 58.2’ 68° 07:47 09:12 11:27 12:44 15:00 6:25 
4 238° 46.2 42.0 355° 33.2 1.4’ 10°38.4 -13.1’ 58.2’ 66° 07:35 08:49 10:19 13:52 15:22 6:37 
5 253° 46.0 41.8 10° 03.6 11.4’ 10° 25.3 -13.2’ 58.2’ 64° 07:25 08:31 09:44 14:27 15:40 16:47 
6 268° 45.7 $22°41.5 24° 34.0 11.4 N10°12.0 -13.3' 58.2’ 62° 07:16 08:16 09:19 14:52 15:55 6:56 
7 283° 45.4 41.2 39° 04.5 15° 09°58.7 -13.3' 58.2’ 60° 07:08 08:04 08:59 15:12 16:08 17:03 
9 313° 44.8 - 40.7 68" 05.4 15) 09°°32.0 -13.4' 58.3! 56° 06:55 07:43 08:30 15:42 16:28 7:17 
10 328° 44.5 40.4 82"'35.9 11.5" 09°'18.5 -13.5' 58.3’ 54° 06:49 07:35 08:18 15:54 16:37 17:22 
11 343° 44.3 40.1 97° 06.5 11.6 09° 05.0 -13.5 58.3 52° 06:44 07:27 08:07 16:04 16:44 7:28 
12 358° 44.0 $22°39.9 111°37.0 1.6’ N08°51.4 -13.6' 58.3’ 50° 06:39 07:20 07:58 16:13 16:51 7:32 
13 13° 43.7 39.6 126° 07.6 11.6’ 08°37.8 -13.7' 58.3" 45° 06:28 07:05 07:38 16:33 17:07 17:43 
i eee . oes fe Pies o S| N40° | 06:18 06:52 07:22 | 16:49 17:19 7:53 
z . * ie * . = . . ° « « a « . . 
16 58° 42.9 38.8 169°39.5 11.7’ 07°56.6 -13.8' 58.4’ ae ae A ee io ire oa 
17 73° 42.6 38.5 184°10.2 1.7 07°42.8 -13.8 58.4 20° 05:45 06:12 06:36 17:35 17:59 3:26 
18 88° 42.3 $22°38.2 198°40.9 1.7’ NO7° 28.9 -13.9' 58.4’ N 10° 05:30 05:56 06:19 17:53 18:15 18:41 
19 103° 42.0 37.9 213°11.6 11.7’ 07°15.0 = -13.9' 58.4’ 0° 05:13 05:39 06:02 18:09 18:32 8:58 
° ° ’ Oo , , 
20 118°41.7 37.7 | 227°42.3 iz 07°01.0  -14.0' 58.5’ Sane | oes: Gese peas ioe ‘eas 66 
21 133°41.5 - 37.4 242°13.0 11.7 06° 47.0 -14.0 58.5 20° 04:33 05:02 05:27 18:44 19:09 19:38 
22 148° 41.2 37.1 256°43.8 11.8 06°33.0 -14.1' 58.5’ 30° 04:05 04:38 05:06 19:05 19-32 20:05 
< 7 , - : : : : : : : : 
23 163° 40.9 36.8 | 271°14.6 11.8 06°18.9 -14.1' 58.5 ape | jade phen pace || seas: ie? ~caoas 
SD.=16.3 d=0.3 S.D.=15.9 40° | 03:25 04:06 04:39 19:32 20:04 20:45 
45° | 02:56 03:45 04:21 | 19:49 20:26 21:14 
Tue GHA Dec GHA v Dec d HP a 
- - - —j| $50° | 02:14 03:16 04:00 | 20:11 20:54 ~—.21:56 
0 178" 40.6 $22° 36.5 285° 45.3 18 N06 "04.8 “14.1 58.5" 52° 01:49 03:02 03:50 20:21 21:08 22:20 
1 193 "40.3 36.3 300° 16.1 11.8 05°'50.6 -14.2 58.5 54° 01:13 02:46 03:38 20:32 21:24 22:55 
2 208 40.1 36.0 314 °46.9 11.8’ 05 °36.4 -14.2' 58.6’ 56° 02:25 03:25 20:46 21:45 
3 223" 39.8 + 35.7 329° 17.7 18° 05 22.2 -14.3' 58.6" 58° 01:59 03:09 21:01 22:11 
4 238° 39.5 35.4 343°48.5 11.8 05°07.9 -14.3 58.6 S 60° 01:20 02:50 21:20 22:48 
5 253°39.2 35.1 358°19.4 1.8’ 04°53.6 -14.3' 58.6’ 
6 268°39.0 $22°34.8 12°50.2 1.8' N04°39.3 -14.3' 58.6” Lat. Moonrise Moonset 
7 283° 38.7 34.6 27°21.0 = 11.8" 04°24.9 -14.4" 58.6" Mon Tue Wed Mon Tue Wed 
8 208°38.4 34.3 41°51.9 1.8" 04” 10.5 -14.4' 58.6’ N 72° 21:30 23:40 ee 12:26 11:58 1:33 
9 313°38.1 - 34.0 | 56°22.7 118° 03°56.1  -14.4" 458.7" 
10 328° 37.8 33.7 | 70°53.6 11.8" 03°41.6 -14.5' 58.7’ | eee eee a oe. ae ne 
11 343° 37.6 33.4 85° 24.4 1.8" 03°27.2 -14.5' 58.7’ ee 1s aes ; ae ae! a 
. . ' : . : ; 66° 21:54 23:41 = 11:54 11:48 1:42 
12 358° 37.3 $22°33.1 99°55.2 11.8’ N03° 12.7 -14.5' 58.7’ 64° 22:00 23:41 a 11:47 11:45 11:44 
13 13°37.0 32.8 114°26.1 11.8’ 02°58.1 -14.5’ 58.7’ 62° 22:05 23:42 ai 11:40 11:43 1:46 
14 28° 36.7 32.5 128° 56.9 1.8 02°43.6 -14.6' 58.7’ 60° 22:09 23:42 as 11:35 11:41 1:47 
15 43° 36.5 - 32.2 | 143°27.8 118° 02°29.0 -14.6' 58.8" 3 : : : : : : 
16 58°36.2 31.9 | 157°586 118° 02°144 «= -1a.6’ 5g’ || N58) | 22:13 23:42 ae ore eee ee 
17 73°35.9 31.7 | 172°294 118° 01°598 -146' 588° Pee | see” eeae a pice. the a 
: . ‘ ; . . 3 54° 22:19 23:42 —— 11:22 11:37 1:51 
18 88° 35.6 $22°31.4 187°00.3 11.8’ NO1°45.2 -14.6’ 58.8’ 52° 92:21 23:42 sete 11:18 11:36 11:52 
19 103° 35.4 31.1 201°31.1 1.8 01°30.6 -14.6 58.8’ 50° 22:24 23:42 — 11:15 11:34 1:53 
a | issease «+ aos | omega? ie © onco2 «ae ser ||.“ | 2229 28420 | ton a2 1156 
: : : é : -14. : 3 
22 | 148°34.5 30.2 | 245°935 tis do°se6 <147 sagr || NO, | 2288 2eé6 = Hn eos 
23 | 163°34.3 29.9 | 259°34.2 11.8" ~——00°31.9_-14.7' 58.9’ 2, |) a, | eee oo pee eee aoe 
- - - - - - - 30° 22:40 23:43 = 10:52 11:26 12:00 
SD.=16.3 d=0.3 S.D.=16.0 20° | 22:46 23:43 = 10:44 11:23 2:03 
N 10° 22:51 23:43 == 10:37 11:21 2:05 
Wed ete aa elite u ie q HE 0° | 22:55 23:44 ao 10:30 11:18 ~=——:12:07 
0 178° 34.0 $22°29.6 274° 05.0 11.8 NO00° 17.2 -14.7 58.9’ ° . ; ‘ : ‘i ‘ 
1 193°33.7 29.3 | 288°35.8 11.7 NO0°02.4 = -14.7' 58.9" : a . 7 2 ie ; - ae 
2 208° 33.4 29.0 | 303°06.5 117° $00°123 -14.7' 58.9 5 
30 23:11 23:45 == 10:08 11:10 12:13 
3 223°33.2 + 28.7 317°37.2 11.7’ 00°27.0 -14.7 58.9’ ° 
35 23:14 23:45 == 10:03 11:08 2:15 
4 238°32.9 28.4 | 332°07.9 117° 00°41.7 14.7" 59.0" aoe |cgedy “eee = Sep ioe 8 “aoe 
5 ee gen oat Ae 17 ot -14.7' 59.0 45° | 23:22 23-45 aa 09:51 11:04 2:18 
6 268°32.3. §22°27.8 1°09.2 11.6’ $01°11.2 -14.7' 59.0’ j . . . ; : . 
S| Bee? FE | tes ie “tessa ace Sam || S500 | 2927 zeus | ones ton aaa 
8 298°31.8 27.1 30°10.5 11.6’ 01°40.7 -14.7' 59.0" mic.|| aged» aaae _ pee 10858 8 
9 313°31.5 * 26.8 44°41.1 = 11.6" 01°55.4 —_-14.7 59.0’ ° : : : : : Z 
56 23:34 23:46 23:59 09:31 10:57 2:23 
10 328° 31.2 26.5 59°11.6 1.6 02°10.1 -14.7 59.0’ ° 
11 343°31.0 26.2 73°42.2 115° 02°24.9 147 59.1' 58 23:37 23:47 23:56 09:26 10:55 12:25 
. : . : . . . S 60° 23:41 23:47 23:53 09:20 10:53 2:26 
12 358° 30.7 $22°25.9 88°12.7 11.5 $02°39.6 -14.7 59.1’ 
13 13°30.4 25.6 102°43.2 1.5’ 02°54.3 -14.7 59.1’ Sun Moon 
14 28° 30.2 25.3 117°13.6 11.4’ 03°09.0 -14.7 59.1’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°29.9 * 25.0 131°44.1 1.4 03° 23.7 -14.7 59.1’ oo" 12h Pass Upper Lower 21-23 
16 58° 29.6 24.7 146°14.5 11.4 03°38.4 -14.7 59.1" mmi:ss mmi:ss hh:mm hh:mm hh:mm 71-49% 
17 73°29.3 24.4 | 160°44.8 11.3" 03°53.1 9 -14.7' 59.1 o: | em Wu ioos | oaae 1643 | 
18 88°29.1 $22°24.0 | 175°15.2 1.37  $04°07.8-14.77 59.2’ ; : ; ; : ( ) 
19 103° 28.8 23.7 | 189°45.5 11.3 04°22.4 -14.6" 59.2” a. Onan One? pee ae | \ p 
20 118°28.5 23.4 204°15.7 11.2 04° 37.0 -14.6' 59.2’ : : : = ; 
21 133°28.3 + 23.1 218° 46.0 1.2’ 04°51.6 -14.6' 59.2’ 
22 148° 28.0 22.8 233°16.1 11.2’ 05°06.2 -14.6' 59.2’ 
23 163° 27.7 22.5 247° 46.3 1.1 05°20.8 -14.6' 59.2’ 
SD.=16.3 _d=0.3 S.D.=16.1 
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Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 106°46.4 | 199°01.5 $23°00.9 | 79°11.2 N12°24.0 | 160°09.6  $19°41.8 | 162°05.7 $20°01.5 Alpheratz — 357°38.2 29°12.4 
1 121°48.9 | 214°00.6 01.0 | 94°12.6 24.4 | 175°11.4 41.7 | 177°07.9 01.5 Ankaa —353°10.5 = -42°11.9 
2 136°51.3 | 228°59.6 01.2 | 109°14.0 24.8 | 190°13.3 41.5 | 192°10.0 01.4 Schedar  349°34.7 56°39.3 
3 151°53.8 | 243°58.7 ++ 01.3 | 124°15.4 ++ 25.3 | 205°15.2 ++ 41.4 | 2079122 ++ 014 Diphda  348°50.6 = -17°52.5 
4 166°56.3 | 258°57.7 01.5 | 139°16.7 25.7 | 220°17.0 41.3 | 222°14.4 01.3 Achernar —335°22.6 ~~ -57°08.2 
5 181°58.7 | 273°56.8 01.6 | 154°18.1 26.2 | 235°18.9 41.1 | 237°16.5 01.2 Hamal —-327°54.7 23°33.7 
6 | 197°01.2 | 288°55.9  $23°01.8 | 169°19.5 N12°26.6 | 250°20.8 $19°41.0 | 252°18.7 $20°01.2 Polaris 315°15.6 89° 21.4 
7 | 212°03.7 | 303°54.9 01.9 | 184°20.9 27.1 | 265°22.6 40.9 | 267°20.9 01.1 Acamar = 315° 14.1 -40° 13.6 
8 | 227°06.1 | 318°54.0 02.1 | 199°22.3 27.5 | 280°24.5 40.7 | 282°23.0 01.0 Menkar (314 09.4 4710.2 
9 242°08.6 | 333°53.1 ++ 02.2 | 214°23.6 ++ 27.9 | 295°263 ++ 40.6 | 297°25.2 +--+ 01.0 Mirfak = 308 32.5 49 °56.2 
10 | 257°11.0 | 348°52.1 02.4 | 229°25.0 28.4 | 310°28.2 40.4 | 312°27.3 00.9 Aldebaran = 290 '°43.1 16° 33.0 
11 | 272°13.5 3°51.2 02.5 | 244°26.4 28.8 | 325°30.1 40.3 | 327°29.5 00.8 Rigel —-281'06.7 8 10.8 
12 | 287°16.0 | 18°50.2 $23°02.7 | 259°27.8 N12°29.3 | 340°31.9  $19°40.2 | 342°31.7  $20°00.8 eae a eeae seas 
13 | 302°18.4 | 33°49.3 02.8 | 274°29.1 29.7 | 355°33.8 40.0 | 357°33.8 00.7 Eeehe on aeeee ge a i 
14 | 317°20.9 | 48°48.4 02.9 | 289°30.5 30.2 | 10°35.7 39.9 12°36.0 00.7 Mintsin, “o7ehaae a 
15 | 332°23.4 | 63°47.4 ++ 03.1 | 304°31.9 ++ 30.6 | 259375 ++ 398 | 279381 ++ 006 ical Boke 79046 
16 | 347°25.8 | 78°46.5 03.2 | 319°33.3 31.1 | 40°39.4 30.6 | 42°40.3 00.5 oe. pet aes pao s 
17 2°28.3 | 93°45.5 03.4 | 334°34.6 31.5 | 55°41.3 39.5 | 57°42.5 00.5 Siti aeeosa cigeaa & 
18 17°30.8 108° 44.6 $23°03.5 349° 36.0 N12°31.9 70° 43.1 $19°39.4 72° 44.6 S$20°00.4 Adhara 255°08.0 -29°00.1 
19 32°33.2 | 123°43.7 03.6 4°37.4 32.4 | 85°45.0 39.2 | 87°46.8 00.3 Procyon 244°53.9 5°10.2 
20 47°35.7 138° 42.7 03.8 19° 38.8 32.8 100° 46.9 39.1 102° 49.0 00.3 Pollux 243°20.9 27°58.4 
21 62°38.2 | 153°41.8 ++ 03.9 | 34°40.1 ++ 33.3 | 115°48.7 ++ 39.0 | 117°511 ++ 002 Avior 234°15.3.—--59°34.5 
22 77° 40.6 168° 40.8 04.0 49° 41.5 33.7 130°50.6 38.8 132°53.3 00.1 Suhail 222°48.2 -43°30.9 
23 92°43.1 | 183°39.9 04.1 | 64°42.9 34.2 | 145°52.5 38.7 | 147°55.4 00.1 |] Miaplacidus  221°37.9  -69°48.0 
Mer.pass.:16:50 v-0.9 d-0.2 m-3.8 v1.4 d0.4 m-0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.7 -8°45.0 
Regulus 207° 37.7 1°51.8 
: Dubhe 93°44.8 61°38.1 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec B - 
Denebola 82° 28.2 4° 27.3 
0 107°45.5 | 198°39.0  $23°04.3 | 79°44.2 N12°34.6 | 160°54.3 $19°38.6 | 162°57.6 $20°00.0 Gienah 75°468  -17°393 
a. 122°48.0 | 213°38.0 04.4 | 94°45.6 35.0 | 175°56.2 38.4 | 177°59.8 — 20°00.0 Keb 73°034  --63°12.5 
2 137°50.5 | 228°37.1 04.5 | 109°47.0 35.5 | 190°58.1 38.3 | 193°01.9 19°59.9 Caetis 71°550 -57°13.5 
3 152°52.9 243° 36.1 ++ 04.6 124° 48.3 ++ 35.9 205°59.9 s+ 38.1 208° 04.1 ++ 59.8 Alioth 66° 15.9 55°50.6 
4 167°55.4 | 258°35.2 04.8 | 139°49.7 36.4 | 221°01.8 38.0 | 223°06.2 59.8 Spica 58°25.7 -11°16.1 
5 182°57.9 273° 34.3 04.9 154°51.1 36.8 236° 03.6 37.9 238° 08.4 59.7 Alkaid 52°54.8 49° 12.3 
6 198°00.3 | 288°33.3 $23°05.0 | 169°52.5 N12°37.3 | 251°05.5  $19°37.7 | 253°10.6 $19°59.6 Hadar 48°40.7 —- -60°28.1 
7 213°02.8 | 303°32.4 05.1 | 184°53.8 37.7 | 266°07.4 37.6 | 268°12.7 59.6 Menkent 48°01.5 —_ -36°28.1 
8 228°05.3 | 318°31.4 05.2 | 199°55.2 38.2 | 281°09.2 37.5 | 283°14.9 59.5 Arcturus 45°51.0 9°04.4 
9 243°07.7 | 333°30.5 ++ 05.4 | 214°56.6 ++ 38.6 | 2969111 ++ 37.3 | 2989171 ++ 594 Rigil Kent. 39°44.9  -60°54.9 
10 | 258°10.2 | 348°29.5 05.5 | 229°57.9 39.0 | 311°13.0 37.2 | 313°19.2 59.4 Kochab 37°20.5 74° 03.9 
11 | 273°12.6 3°28.6 05.6 | 244°59.3 39.5 | 326°14.8 37.1 | 328°21.4 59.3 Zuben' ubi 36°59.8 — -16°07.6 
12 | 288°15.1 | 18°27.7  $23°05.7 | 260°00.6 N12°39.9 | 341°16.7 $19°36.9 | 343°23.5 $19°59.3 Alphecca 26° 06.8 26° 38.6 
13 | 303°17.6 | 33°26.7 05.8 | 275°02.0 40.4 | 356°18.6 36.8 | 358°25.7 59.2 Antares 12°20.1  -26°28.5 
14 | 318°20.0 | 48°25.8 05.9 | 290°03.4 40.8 | 11°20.4 36.6 13°27.9 59.1 Atria Or'l7.7 — -69° 03.6 
15 | 333°22.5 | 63°24.8 ++ 06.0 | 305°04.7 -+ 41.3 | 269223 ++ 365 | 28°300 ++ 591 Sabik 02°06.8 = -15° 44.9 
16 | 348°25.0 | 78°23.9 06.1 | 320°06.1 41.7 | 41°24.2 36.4 | 43°32.2 59.0 Shaula 9615.2 -37°07.0 
17 3°27.4 | 93°23.0 06.2 | 335°07.5 42.2 | 56°26.0 36.2 | 58°34.3 58.9 Rasalhague 96°01.9 aeaet 
1g | 18°29.9 | 108°22.0 $23°06.3 | 350°08.8 N12°42.6 | 71°279 $19°36.1 | 73°36.5 $19°58.9 || Pace pees ae 
19 33°32.4 | 123°21.1 06.4 5°10.2 43.0 | 86°29.7 36.0 | 88°38.7 58.8 ue one eer ree 
20 48°34.8 | 138°20.1 06.5 | 20°11.5 43.5 | 101°31.6 35.8 | 103°40.8 58.7 “ ie See Beis 
21 63°37.3 | 153°19.2 -- 06.6 35°12.9 ++ 43.9 | 116°33.5 -+ 35.7 | 118°43.0 -- 587 pies apka. weed 
22 78°39.8 | 168°18.2 06.7 50°14.3 44.4 | 131°35.3 35.6 ] 133°45.1 58.6 ose Eas eae 
° ° ° ° . & . 
23 93°42.2 | 183°17.3 06.8 | 65°15.6 44.8 | 146°37.2 35.4 | 148°47.3 58.6 on obona WeeatA 
Mer.pass.:16:46 v-0.9 d-0.1 m-3.8 v1.4 d0.4 m-0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 39°40 9D 9°58.2 
Al Na’ir 27°37.4 — -46°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29°30.9 
o | 108°44.7 | 198°16.3  $23°06.9 | 80°17.0 N12°45.3 | 161°39.1  $19°35.3 | 163°49.5  $19°58.5 Pa a aa 
1 | 123°47.1 | 213°15.4 07.0 | 95°18.3 45.7 | 176°40.9 35.1 | 178°51.6 58.4 a so333 219-0 
2 138°49.6 | 228°14.5 07.1 | 110°19.7 46.2 | 191°42.8 35.0 | 193°53.8 58.4 || Jan 07 Thu SHA Mer.pass 
3 153°52.1 | 243°13.5 ++ 07.2 | 125°21.1 ++ 46.6 | 206°44.7 ++ 34.9 | 208°56.0 -+ 583 Venus 92°15.1 10:45 
4 168°54.5 | 258°12.6 07.3 | 140°22.4 47.1 | 221°46.5 34.7 | 223°58.1 58.2 Mars  332°24.8 18:42 
5 183°57.0 | 273°11.6 07.4 | 155°23.8 47.5 | 236°48.4 34.6 | 239°00.3 58.2 Jupiter 53°23.2 13:18 
6 198°59.5 | 288°10.7 $23°07.5 | 170°25.1 N12°47.9 | 251°50.2 $19°34.5 | 254°02.4 $19°58.1 Saturn 55°19.3 13:10 
7 214°01.9 | 303°09.7 07.6 | 185°26.5 48.4 | 266°52.1 34.3 | 269°04.6 58.0 : 
g | 229°04.4 | 318°08.8 07.7 | 200°27.8 48.8 | 281°54.0 34.2 | 284°06.8 58.0 van vee reas elo 
9 244°06.9 | 333°07.9 ++ 07.8 | 215°29.2 ++ 49.3 | 296°55.8 ++ 34.0 | 2999089 ++ 57.9 Mars 331°58.7 18:39 
10 | 259°09.3 | 348°06.9 07.8 | 230°30.5 49.7 | 311°57.7 33.9 ) 3149111 57.8 apie 53°08.8 13:15 
11 | 274°11.8 3°06.0 07.9 | 245°31.9 50.2 | 326°59.6 33.8 | 329°13.2 57.8 Sai 55°12.1 13.06 
12 289° 14.3 18°05.0  $23°08.0 | 260°33.3 N12°50.6 | 342°01.4 $19°33.6 | 344°15.4 $19°57.7 
13 | 304°16.7 | 33°04.1 08.1 | 275°34.6 51.1 | 357°03.3 33.5 | 359°17.6 57.7 || Jan 09 Sat SHA — Mer.pass 
14 | 319°19.2 | 48°03.1 08.2 | 290°36.0 51.5 | 12°05.2 33.4 | 14°19.7 57.6 Venus _-89°31.7 10:48 
15 | 334°21.6 | 63°02.2 ++ 083 | 305°37.3 ++ 519 | 27°070 ++ 332 | 29°219 ++ 57.5 Mars 331 °32.3 18:37 
16 | 349°24.1 | 78°01.2 08.3 | 320°38.7 52.4 | 42°08.9 33.1 | 44°24.0 57.5 Jupiter 52°54.4 13:12 
17 4° 26.6 93° 00.3 08.4 | 335°40.0 52.8 57° 10.7 32.9 59° 26.2 57.4 Saturn 55" 04.8 13:03 
18 19°29.0 | 107°59.4 $23°08.5 | 350°41.4 N12°53.3 | 72°12. $19°32.8 | 74°28.4 $19°57.3 Horizontal parallax 
19 34°31.5 | 122°58.4 08.6 5°42.7 53.7 | 87°14.5 32.7 | 89°30.5 57.3 Veniis: 0.1 
20 49°34.0 | 137°57.5 08.6 | 20°44.1 54.2 | 102°16.3 32.5 | 104°32.7 57.2 Mars: 02 
21 64°36.4 | 152°56.5 ++ 08.7 | 35°45.4 ++ 546 | 1179182 ++ 324 | 119°348 ++ 57.1 
22 79°38.9 | 167°55.6 08.8 | 50°46.8 55.1 | 132°20.1 32.3 | 134°37.0 57.1 
23 94°41.4 | 182°54.6 08.8 | 65°48.1 55.5 | 147°21.9 32.1 | 149°39.2 57.0 
Mer. pass.:16:42 v-0.9 d-0.1 m-3.8 v1.4 d0.4 m-0.0 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 
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h 
= Sun 
ju 
GHA Dec e Moon 
0 178°27.4 $22° das B De 
1 193° 27.2 2°22.1 | 262°16.4 11.1’ 5 c d HP 
2 208° 21.8 276° 46 oa S05°35.4 -1 Lat. Twilight 
3 26.9 piel aeid 5 1.0 05°49.9 4.5° 59.2’ Naut S Sunri 
223° 26.6 a 91°16.5 11.0" 06°04. -14.5' 59.2’ || N72° a unnie | tease Twilight 
4 238° 26.4 1.2 305° 46.5 11.0 6° 04.4 -14.5 59. , 72 08:14 10:1 Civil N 
5 | 253°26.1 ae mer ame creme aoe || Nae) eee 16a] mm 1356 16:00 
6 268°25.8 Rca 334° 46.3 10.9' 06 °33.3 -14.4 59.3" 68° 07:44 oe —_ = an 
7 83°25 6 $22 oe 349°16.1 io! Desrs 14.4" 59.3’ 66° | 07:32 na 11:08 13:06 oe 16:17 
8 298°25. 9 3°4 7°02.2 - 64° ; 10:12 6:31 
3 5.9 0.3 . 14.4 59.3’ 07:22 08:28 14:02 15: 
9 ae 196 | 18°15.7 8’ 07°16.5-14 oa 62° | 07:1 09:39 14. 29 6:42 
10 ee . re 32°45 4 ou ee a a 60° pas Ae 09:16 a eee 16:52 
11 343°04. 47°15 ; 7°45.1 0 - : N 58° ‘ 08:57 ; : 7:00 
5 0 10.6’ -s 14.3 59.3’ 58 07:0 15:17 16: 
18.6 ° . 07°59.4 -14.2" . :00 07:51 . :12 17: 
- 358924.2 eosties ae ee ce aaae fea a O6ie4 7:42 a ee ut 
24.0 : : 0.5 oe Foie 59.4’ ‘48 07:3 : 15:46 16: : 
14 antes 179 | 90°43 : $08°27.8 14.2" 52° 33 08:16 6:32 7:20 
7 6 10.5' - 14.2 59.4’ 06:43 07:2 15:58 16: 
15 43° 17.6 105°13 = 08°41.9 -14.1' mae 50° 06: :26 08:06 16: 6:40 17:26 
16 ee + 17.3 hore ne 08°56.0 eve SS 45° a 07:19 07:57 i. 16:48 7:31 
17 73°29.9 | 134°11.8 oo Se -14.0' a N 40° ae 07:04 07:38 16:36 oe 7:36 
18 88° 6 | 148°41.0 10.2 9°24.1 — -14.0' o 35° 06:52 07:22 17:46 
ol gee hae es oa 09°381 "139" 5a ae? | -teee Geet bees oe ae 7:56 
20 118°22.1 16.0 | 177°394 101° $09°52.0 —-13.9" 50, , 20° | 05.46 06:31 06:57 17-17 17:33 8:04 
22 148° : . . 206° 37 19.7 -13.8' ae o° : ; 06:20 : : 8:28 
2 | wrzie "10 | moos 99 over 338 595° |] gis | over onan osar i ae ee 
: : 235° Fo 47.2. -13.7’ : : 05:24 : : ; : 
Spies ir 5°35.4 9.9 11°nde ny 59.5 a8 04:35 ~=—-05:04 ee 18:27 18:50 se 
aT = ee ee 0808 o4t) —05.08 1845 19:09 10:38 
0 i758 kis GHA 40° | 03: 04:26 04:56 19. 19:33 20:05 
21.0 $22°1 Vy Dec 6 :29 04:09 9:18 19:47 
1 193°20.8 4.3 | 250°04.2 9.8" d HP 45° | 03:00 03:4 04:42 | 19:32 20: 20:23 
208° 20.5 i; 264°33.0 9.7" ae -13.6" 59.5" 550° | 02:20 03: oe 19:48 Soe ee 
3 993° : 6 279°01.7 a 1°28.0 -13.5' mo 52° : 3:2 04:04 5 21:12 
4 ee - 13.3 | 293°30.3 a 11°41.4 re se 54° ee 03:07 03:54 a 20:52 21:53 
5 53°19.7 oe 307°58.9 95" ee -13.4' ao 56° - ban 03:42 ee cas 22:16 
‘ . ° . 08. ' : :31 : : :22 : 
6 268°19.4 §22°1 322° 27.4 9.5’ 12°21 2 -13.3 59.5" 58° 02:06 03:29 20:43 21:41 22:48 
7 283° 19.2 23 | 336°558 94° 5 133" 5957 [SOO 01: 03:14 | 20:58 22: 
8 298° 18.9 119 | 351°24.2 © 9.3? $12°34.7-13.2" 59.5" 2 02:56 | 21:16 ae 
9 313°18.7 11.6 5525 ee 12°47.9 — -13.1' ao 7 Menace 2:40 
10 | 328°18. - 112 | 20°20 13°01.0  -13.1' 2 Thu oe 
18.4 1 7 9.2' s 3.1 50.6’ Fri Ss Moonset 
1 | 343°18.1 i 34°489 9.1" ee 31! 596" || N72° | O13 O48 ae Thu Fri : 
fe . ° : 27. : , . : at 
12 | 358°179  $22°1 tae ae eae. aoa ae N70° | 01:43 03: mm | (1105 10:27 
13 13°17.6 0.2 63° 44.9 9.0’ 8 -12.8' 59.6’ 68° 01:36 3:55 06:31 11:17 —_ 
14 98°173 09.8 78°12.9 aa! $13°52.6 = -12.8' 66° | 01.30 03:37 05:51 119 10:53 0:10 
15 43°17.1 09.5 92°40.7 a 14°05.3.-12.7 59.6" 64° 01.24 03:23 05:24 oe 11:13 10:51 
16 58°16. 8 * 09.1 107°08.5 > 14° 18.0 -12.6' a 62° 01:20 03:11 05:03 ae 11:28 1:20 
17 73°16.6 es 121° 36.2 ao 125 oe 60° | 0116 ee 04:46 i io 11:42 
18 88°16 : 136°03.9 "ai 43.0 -12.4 ps N 58° ; : 04:32 ll: 53 1:59 
3 §22° 8.6 14°55 59.6 01:12 k 54 12:02 
19 103°1 08.1 150°31.4 ‘ 4 -12.4 50.6" 56° : 02:45 04:20 : 2:14 
20 iiss 07.8 | 164°58.9 $15°07.7 — -12.3" Sy 54° ae 02:39 04:10 ve et ee 
21 133°15.5 07.4 | 179°263 8.4’ 15°20.0  -12.2 aoe 52° a 02:33 04:01 a 12:18 2:38 
22 148° 15.3 - 07.0 | 193°537 8.3" 15°32.1 0 -12.1 a 50° cae 02:28 03:53 a 12:25 2:47 
23 163° 15.0 i 208°20.9 8.2" eee -12.0' ae 45° | 00-57 ai 03:46 oe oS 12:56 
° 56. 2 
oo isp56.1 19° sa. || © alee Gece ae ine “ae 
: : -11. i ° : : 
Sat GHA 5 S.D.=16.2 a oo ee 01:58 a 2 
0 178° = GHA 20° “7 Oise OB 58 ss 3:46 
8°14.7 $22°0) 4 Dec 00:41 01:41 12:35 13: : 
1 193°14.5 6.0 | 237°15.2 3.1" d HP N 10° | 00-37 : 02:43 12.43 :13 13:56 
2 appa oa 251°42.2 ca ee “117 59.6" 0° | 00:33 pee 02:29 12:50 a 4:13 
3 93°14. : 266° 09 31.4 3 , : ° , : 02:17 : : 4:2 
0 : 2 : 11.6 : S10 4 12: : :29 
4 338° 13.7 04.9 | 280°36.0 i 16°43.0  -11.5 ra 20° ey 01:15 02:04 ee ss 14:43 
5 253° 13.4 2 295° 02.8 77) ee 114° 59.7" 30° ei 01:06 = 01:51 oe 13:59 4:58 
6 268° 2 | 3099295 7.7’ 58  -113' 597’ 35° 00:56 01:36 14:10 5:13 
7 sot $22°03.8 323°56.1 a 17°17.1 -11.2 a 40° 7 00:50 01:27 eae 14:23 15:31 
8 298°12.7 7 338°22.7 75° ee «lit Bee! 45° 00:09 oe 01:17 13-27 ae 5:42 
9 313°12. 352°49.2 ; 39.4 -11.0" : ° : : 01:05 : : 15:54 
4 . 74 0 0’ 59.7" S50 00: 13:33 14: 
10 328° 12 02.8 7°15 17°50.3 -10.9" : 05 00:26 4:50 6. 
fi 6 7.4! S 10.9 59.7’ 52° 00: 00:51 : :08 
11 343°11 02.4 21°41 , 18°01.2 . , : 0:03 00:22 13:40 15:0 
9 9 73) 10.8 59.7’ 54° : 00:45 : :02 6:25 
is || sear 020 | 36°081 i 1°19 ia oT oe 00:01 00:18 00:38 oe 15:08 16:34 
13 13°11.4 $22°01.7 50°34.3 ‘ 8°22.5 -10.6' 59.7' 58° = 00:12 00:30 13. 7 15:15 6:43 
14 28°111 01.3 65°00.3 ips §18°33.0 -10.5' 59.7" S 60° es 00:07 00:21 ne 15:22 6:53 
15 43°10.9 00.9 | 79°263 7.0" 18°43.4 -10.3' 5 7” 00:01 00:11 a 15:30 17:05 
oe 58° 10.6 tee 93°52.3 6.9" ee! -10.2' a Sun < oe 7:19 
17 ; : : 03. ee : ; 
lo a oe 9139100597 Bis gar aoe | pe ieee 
88° ’ -10.0' , h . .P 
19 ieerscs $21°59.5 137°0 a 19° 23.8 -9.9' oot mm: 12 Pass U eee Age 
20 eee 59.1 peace 6.7’ — $19°33.6 9 aot ‘ss_omm:ss_|_hh:mm Ee Lower 24-26 
09.6 6.6" aaa: “9.7 59.7" 07 | (06:10 smm.__hh:mm 
1 neers 58.7 | 166°0 . 19° 43.3 06) : : 06:23 : 38-17% 
3 : 07 6.5 ° 9.6 59.7" 08 | (06: 12:06 | 06: 
22 148°0 58.4 | 180°26.2 5’ 19°52.9-9.5" f 36 © 06:49 «12: 44 1910 | /¢ 
ae eee. oo eee 22) ae, ic mo se ee e 
: 57.6 209° 16.9 6.4 20°11.6 ae 59.7 ; 08:30 20:58 \ 
SD.=16.3 d—0.4 : 6.3’ 20° 20.7 oy 59.7’ : . 
“9. 59.7" 
S.D.=16.3 

















January 10, 11, 12 (Sun., Mon., Tue.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 109°43.8 | 197°53.7 $23°08.9 | 80°49.5 N12°56.0 | 162°23.8  $§19°32.0 | 164°41.3 $19°56.9 Alpheratz — 357°38.2 29°12.4 
1 124°46.3 | 212°52.7 09.0 | 95°50.8 56.4 | 177°25.6 31.8 | 179°43.5 56.9 Ankaa 353°10.5 = -42°11.9 
2 139°48.8 | 227°51.8 09.0 | 110°52.1 56.9 | 192°27.5 31.7 | 194°45.6 56.8 Schedar  349°34.7 56°39.3 
3 154°51.2 | 242°50.8 ++ 09.1 | 125°53.5 ++ 57.3 | 2079294 ++ 316 | 2099478 ++ 568 Diphda 348°50.6 = -17°52.5 
4 169°53.7 | 257°49.9 09.2 | 140°54.8 57.7 | 222°31.2 31.4 | 224°50.0 56.7 Achernar —335°22.7— -57°08.2 
5 184°56.1 | 272°49.0 09.2 | 155°56.2 58.2 | 237°33.1 31.3 | 239°52.1 56.6 Hamal —_327°54.7 23°33.7 
6 199°58.6 | 287°48.0 $23°09.3 | 170°57.5 N12°58.6 | 252°35.0 $19°31.2 | 254°54.3  $19°56.6 Polaris 315°16.6 = 89° 21.4 
7 | 215°01.1 | 302°47.1 09.4 | 185°58.9 59.1 | 267°36.8 31.0 | 269°56.4 56.5 Acamar — 315°14.1 — -40° 13.6 
8 | 230°03.5 | 317°46.1 09.4 | 201°00.2 — 12°59.5 | 282°38.7 30.9 | 284°58.6 56.4 Menkar: '314709.4 4710.2 
9 245°06.0 | 332°45.2 ++ 09.5 | 216°01.6 13°00.0 | 297°40.6 -+ 30.7 | 300°008 ++ 56.4 Mirfak = 308°32.5  49°56.2 
10 | 260°08.5 | 347°44.2 09.5 | 231°02.9 00.4 | 312°42.4 30.6 | 315°02.9 56.3 Aldebaran = 290°°43.1 16° 33.0 
11 | 275°10.9 2°43.3 09.6 | 246°04.2 00.9 | 327°44.3 30.5 | 330°05.1 56.2 Rigel 281° 06.7 -8° 10.8 
a é 5 5 5 5 5 5 3 Capella 280°26.2 46°01.1 
12 | 290°13.4 | 17°42.3 $23°09.6 | 261°05.6 N13°01.3 | 342°46.1  $19°30.3 | 345°07.2 $19°56.2 Beth THOR O eoae8 
13. | 305°15.9 | 32°41.4 09.7 | 276°06.9 01.8 | 357°48.0 30.2 0°09.4 56.1 Eis.) B7e°Gne 057 i 
14 | 320°18.3 | 47°40.4 09.7 | 291°08.3 02.2 12°49.9 30.0 | 15°11.6 56.0 Aiaet UOBTERAB eae 
15 | 335°20.8 | 62°395 ++ 09.8 | 306°09.6 -+ 026 | 27°51.7 ++ 299 | 309137 ++ 56.0 ees) B7gtees oie 
16 | 350°23.2 | 77°38.6 09.8 | 321°11.0 03.1 | 42°53.6 29.8 | 45°15.9 55.9 Pant peaseae, <cepowse 
° ° ° ° ° 4 : 
17 5°25.7 | 92°37.6 09.9 | 336°12.3 03.5 | 57°55.5 29.6 | 60°18.0 55.9 Simic’, SSBRobA Te -cigeaa e 
18 20° 28.2 107° 36.7 $23°09.9 351°13.6 N13°04.0 72°57.3 $19°29.5 75° 20.2 $19°55.8 Adhara 255°08.0 -29°00.1 
19 35°30.6 | 122°35.7 10.0 6°15.0 04.4 87°59.2 29.4 90° 22.4 55.7 Procyon 244°53.9 5° 10.2 
20 50°33.1 137° 34.8 10.0 21°16.3 04.9 103°01.0 29.2 105° 24.5 55.7 Pollux 243°20.9 27°58.4 
21 65°35.6 | 152°33.8 ++ 10.0 | 36°17.6 ++ 05.3 | 118°02.9 ++ 291 | 120°267 ++ 55.6 Avior 234°15.3 ~~ -59°34.5 
22 80° 38.0 167° 32.9 10.1 51°19.0 05.8 133°04.8 28.9 135° 28.8 55.5 Suhail 222°48.2 -43°30.9 
23 95° 40.5 182°31.9 10.1 66° 20.3 06.2 148° 06.6 28.8 150°31.0 55.5 Miaplacidus 221°37.9 -69° 48.0 
Mer.pass.:16:38 v-0.9 d-0.1 m-3.8 v1.3 d0.4 m-0.0 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.6 -8°45.0 
Regulus 207° 37.6 1°51.8 
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.7 61° 38.1 
Denebola 182° 28.1 4° 27.2 
0 110°43.0 | 197°31.0 $§23°10.2 | 81°21.7 N13°06.7 | 163°08.5  $19°28.7 | 165°33.2  $19°55.4 Gienah 175°468 —-17°39.4 
1 125°45.4 | 212°30.0 10.2 | 96°23.0 07.1 | 178°10.4 28.5 | 180°35.3 55.3 Acrux  173°03.4. 63° 12.5 
2 140°47.9 | 227°29.1 10.2 | 111°24.3 07.6 | 193°12.2 28.4 | 195°37.5 55.3 Gacrux 171°550  -57°13.5 
3 155°50.4 | 242°28.1 ++ 10.3 | 126°25.7 ++ 08.0 | 208°14.1 ++ 28.2 | 210°396 ++ 55.2 Alioth  166°15.9 55°50.5 
4 170°52.8 | 257°27.2 10.3 | 141°27.0 08.5 | 223°15.9 28.1 | 225°41.8 55.1 Spica 158°25.7 —--11°16.1 
5 185°55.3 | 272°26.2 10.3 | 156°28.3 08.9 | 238°17.8 28.0 | 240°43.9 55.1 Alkaid  152°54.7 49° 12.3 
6 200°57.7 | 287°25.3 $§23°10.4 | 171°29.7 N13°09.3 | 253°19.7 $19°27.8 | 255°46.1 $19°55.0 Hadar 148°40.6 = -60°28.1 
7 216°00.2 | 302°24.4 10.4 | 186°31.0 09.8 | 268°21.5 27.7 | 270°48.3 54.9 Menkent 148°01.5 = -36°28.1 
8 231°02.7 | 317°23.4 10.4 | 201°32.3 10.2 | 283°23.4 27.5 | 285°50.4 54.9 Arcturus 145°51.0 9°04.3 
9 246°05.1 | 332°225 ++ 10.5 | 216°33.7 ++ 10.7 | 298°25.2 ++ 27.4 | 300°526 ++ 54.8 Rigil Kent. 139°44.9 — -60°54.9 
10 | 261°07.6 | 347°21.5 10.5 | 231°35.0 11.1 | 313°27.1 27.3 | 315°54.7 54.8 Kochab —_137°20.4 74° 03.9 
11 | 276°10.1 2°20.6 10.5 | 246°36.3 11.6 | 328°29.0 27.1 | 330°56.9 54.7 Zuben'ubi 136°59.7 —--16° 07.6 
12 291°12.5 17°19.6 $23°10.5 | 261°37.7 N13°12.0 | 343°30.8 $19°27.0 | 345°59.1 $19°54.6 Alphecca 126° 06.7 26° 38.6 
13. | 306°15.0 | 32°18.7 10.6 | 276°39.0 12.5 | 358°32.7 26.8 1°01.2 54.6 Antares = 112°20.1 — -26° 28.5 
14 | 321°17.5 | 47°17.7 10.6 | 291°40.3 12.9 | 13°34.6 26.7 | 16°03.4 54.5 Atria 107°17.6 —_-69° 03.6 
15 336°19.9 62°16.8 ++ 10.6 | 306°41.6 ++ 13.4 28° 36.4 -+ 26.6 31°05.5 ++ 54.4 Sabik — 102°06.8 = -15° 45.0 
16 | 351°22.4 | 77°15.8 10.6 | 321°43.0 13.8 | 43°38.3 26.4 | 46°07.7 54.4 Shaula 96°15.1 — -37°07.0 
7 6°24.9 | 92°14.9 10.6 | 336°44.3 14.3 | 58°40.1 26.3 | 61°09.9 54.3 Rasalhague 96° 01.9 2°32.7 
:, . . S > . 2; 2 . Eltanin 90° 44.2 51°29.1 
18 21°27.3 | 107°13.9  $23°10.6 | 351°45.6 N13°14.7 | 73°42.0 $§19°26.2 | 76°12.0 $19°54.2 sie Adce pets ap ooa 
19 36°29.8 | 122°13.0 10.7 6°47.0 15.1 88° 43.9 26.0 91° 14.2 54.2 ous We : Seana: sec da TT 
20 51°32.2 | 137°12.0 10.7 | 21°48.3 15.6 | 103°45.7 25.9 | 106°16.3 54.1 Ki ae 75885 oie 
21 66°34.7 | 152°11.1 +--+ 10.7 36° 49.6 ++ 16.0 | 118°47.6 +--+ 25.7 | 1219185 -- 54.0 Rese mee art 
22 81°37.2 | 167°10.1 10.7 | 51°50.9 16.5 | 133°49.5 25.6 | 136°20.7 54.0 Base Veco nee Reda 
fo} ° ° fe} » = « 
23 96°39.6 | 182°09.2 10.7 | 66°52.3 16.9 | 148°51.3 25.5 | 151°22.8 53.9 enc Moon ee 
Mer.pass.:16:34 v-0.9 d-0.0 m-3.8 v1.3 d0.4 m0.0 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 33°42.2 9°58.2 
Al Na‘ir 27°37.4  — -46°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29° 30.9 
° ° ° ° ° ° ° ° ° Scheat 13° 48.5 28°11.8 
0 111°42.1 | 197°08.3 $23°10.7 | 81°53.6 N13°17.4 | 163°53.2 $§19°25.3 | 166°25.0 $19°53.8 ob fase 16°40.6 
1 126°44.6 | 212°07.3 10.7 96°54.9 17.8 | 178°55.0 25.2 | 181°27.1 53.8 ase : ; 
2 141°47.0 227° 06.4 10.7 111°56.2 18.3 193°56.9 25.0 196° 29.3 53.7 Jan 10 Sun SHA Mer.pass 
3 156°49.5 | 242°05.4 ++ 10.7 | 126°57.6 ++ 18.7 | 208°58.8 ++ 249 | 211°314 ++ 536 Venus 88°09.9 10:49 
4 171°52.0 | 257°04.5 10.7 | 141°58.9 19.2 | 224°00.6 24.8 | 226°33.6 53.6 Mars  331°05.6 18:35 
5 186°54.4 | 272°03.5 10.7 | 157°00.2 19.6 | 239°02.5 24.6 | 241°35.8 53.5 Jupiter 52° 40.0 13:09 
6 201°56.9 | 287°02.6  $23°10.7 | 172°01.5 N13°20.1 | 254°04.3 $19°24.5 | 256°37.9 $19°53.5 Saturn 54°57.5 12:59 
7 216°59.4 | 302°01.6 10.7 | 187°02.9 20.5 | 269°06.2 24.3 | 271°40.1 53.4 
8 | 232°01.8 | 317°00.7 10.7 | 202°04.2 21.0 | 284°08.1 24.2 | 286°42.2 53.3 || ?an Paes wee data 
9 247°04.3 | 331°59.7. ++ 10.7 | 217°05.5 ++ 21.4 | 299°09.9 ++ 241 | 3019444 ++ 533 Mars 330°38-7 18:33 
10 | 262°06.7 | 346°58.8 10.7 | 232°06.8 21.9 | 314°11.8 23.9 | 316°46.6 53.2 aster 52°05 5 13:06 
11 | 277°09.2 °57.8 10.7 | 247°08.1 22.3 | 329°13.7 23.8 | 331°48.7 53.1 sn 54°50.2 12:56 
12 | 292°11.7 16°56.9  $23°10.7 | 262°09.5 N13°22.7 | 344°15.5 $19°23.6 | 346°50.9 $19°53.1 
13 307°14.1 31°55.9 10.7 | 277°10.8 23.2 | 359°17.4 23.5 °53.0 53.0 Jan 12 Tue SHA — Mer.pass 
14 | 322°16.6 46°55.0 10.7 | 292°12.1 23.6 14°19.2 23.4 16°55.2 52.9 Venus 85°26.1 10:52 
15 | 337°19.1 | 61°54.0 ++ 10.7 | 307°13.4 ++ 241 | 29°21.1 ++ 23.2 | 31°574 ++ 52.9 Mars 330°11.5 18:31 
16 | 352°21.5 | 76°53.1 10.7 | 322°14.7 24.5 | 44°23.0 23.1 | 46°59.5 52.8 Jupiter 52°11.1 13:03 
17 7° 24.0 91°52.1 10.7 | 337°16.0 25.0 59°24.8 22.9 62° 01.7 52.7 Saturn 54° 42.9 12:52 
18 22°26.5 | 106°51.2  $23°10.7 | 352°17.4 N13°25.4 | 74°26.7 $§19°22.8 | 77°03.8 $19°52.7 Horizontal parallax 
19 37°28.9 | 121°50.3 10.6 7°18.7 25.9 | 89°28.5 22.6 | 92°06.0 52.6 Venus: 0.1 
20 52°31.4 | 136°49.3 10.6 | 22°20.0 26.3 | 104°30.4 22.5 | 107°08.1 52.5 Mars: 0.1 
21 67°33.9 | 151°48.4 ++ 106 | 37°21.3 -+ 26.8 | 119°32.3 ++ 224 | 1229103 ++ 525 
22 82°36.3 | 166°47.4 10.6 | 52°22.6 27.2 | 134°34.1 22.2 | 137°12.5 52.4 
23 97°38.8 | 181°46.5 10.6 | 67°23.9 27.7 | 149°36.0 22.1 | 152°14.6 52.3 
Mer.pass.:16:30 v-0.9 d-0.0 m-3.8 v1.3 d0.4 m0.0 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 


























2021 January 10 to Jan. 12 




















































































































h Sun M 
S 
“ GHA Dec GHA 7 “ 
178°08.6  $§21° ec d H 
1 193°08.3 aS 223°42.1 6.2 $20°29.8 0.0" Lat. Twilight 
2 208°08.1 3 238°07.3 6.1" 30° 38.7 ae 59.7 Naut. Civil Sunrise | Sunset Twilight 
3 223° 07.8 5 Be: 252°32.4 6.1’ 20°474. 87 59.7’ N72° | 08:09 10: Civil Naut. 
4 238°07.6 1) 266°57.4 6.0’ °47.4 8.7 59.7" 3 v7. — . 
5 oe el ee ee ee N70° | 07:53 09:28 am Teth. 2006 
7.3 55.4 295°47.3 ee 21° 04.6 -8.4’ 59.7 68 07:40 09:01 == 14:49 16:2 
6 268° : 5.9 21°12 , : 66° 4 : 10:52 13:2 124 
7 a $21°55.0 | 310°121 5.8’ 21° 9 -83 59.7’ ea 07:29 08:41 10:04 ae 15:15 16:37 
. 54.6 One : 2121.1 -8.1’ i 07:20 08:25 ; ; 15:36 16:4 
8 98°06 5 324°36.8 95.7’ 91° ; 59.6 62° 09:34 14:43 48 
: 54.2 ° ' 1°29.2 -8.0' ; 07:12 08:11 : : 15:52 16:5 
9 313°06.3 339°01.5 5.7’ 1° : 59.6 60° - 09:11 15:05 57 
. + 53.9 ° : 1°37.2 -7.9' ; 07:04 07:59 : : 16:06 17:0 
10 328° 06.0 353°26.1 5.6" ° : 59.6 08:53 15:23 :05 
: 53.5 ° : 21°44.9 -7.7' i N 58° 06:5 : 16:17 17:12 
11 343°05.8 7°50.7 5.5" ae . 59.6 ‘ 58 (07:49 08:38 : 
: 53.1 29°15 2 2 1°52.6 -7.6' 50.6" 56 06:52 07: : 15:38 16:28 . 
te 358°05.5 = S a Ss 22°00.1 54° 40 08:25 «| 15: 17:19 
21°52.7 1-74 59.6" 06:47 07:32 1 16:37 17: 
13 13°05.3 36° 39.6 5.4’ §22° : 52° : 08:14 16: 7:24 
: 52.3 ° : 22°07.4 = --7.3’ i 06:42 07:25 :02 16:45 17: 
14 28°05.0 51°04.0 5.3’ 20° : 59.6 50° : 08:04 16:12 :30 
: 52.0 ° ; 2°14.7 “7.1 , 06:37 07:18 : 16:52 17:3 
15 43°04.8 65° 28.3 5.3" 99° 59.6 45° : 07:55 16:2 135 
. + 51.6 ° : 2°21.7 -7.0' i 06:27 07:0 :21 16:59 F 
1 79 ‘ : \ :03 3 17:39 
e Sas 51.2 ee a 22° 28.6 -6.8" re N 40° 06:18 06:51 pieces 16:40 17:13 17:49 
18 pine 50.8 108° 40.9 51 pee -6.7" 59.6" 35° 06:09 06:41 Sle 16:55 17:25 17:59 
4.0  $§21°50.4 ° ; . -6.5' 59.6’ 30 06:02 ; 17:08 17:36 : 
19 103°03.8 : 123°05.0 5.1 522° : 20° : 06:31 06:57 : : 18:07 
: i ; 48.4 -6.4 ' 0 05:47 06: 17:19 17:45 : 
20 eees 6 50.0 | 137°29.0 5.0" 39° 59.6 N 10° 6:14 06:38 ; 18:15 
: : : 54.7 -6.2" , 0 05:32 OB: 17:39 18:02 : 
21 133°033 49.6 | 151°53.0 —5.0' : : 59.6 0° 5:58 06:20 17. 18:30 
- 493 | 166°1 aa 23°00.9 -6.1' 59.6" 05:16 05:42 56 18:18 18:44 
22 148°03.0 oa Gace 6.9 4.9 ae 9.6" Sige | ne 06:04 18:12 18:34. 19: 
23 163°02.8 ie ee 4.9 93°12.7 i. a 30° ee 05:25 05:48 18:28 18 _ 
. 4.6 , : “5. 5 : i : ‘51 : 
SD.=16.3 d=0.4 48 23°183  -5.6" 59.5 30° | 04:11 os oa Ue 19:38 
a fo} id a . ie 
Mon GHA S.D.=16.2 35° 03:54 04:29 04: 19:05 19:32 20:05 
Dec GHA a 40 03:32 04:13 ae 19:17 19:46 20:29 
A 178°02.5  §21°48.1 | 209°28.4 : Dec d HP ee Gee es eee. Ita te 20:43 
2 pene 47.7 223° 52.2 ie $23°23.8 -5.4" 59.5’ S 50° 02:26 03:25 et 20:23 21:10 
3 pees 47.3 | 238°15.9 pe noi 53° 59.5’ ae 02:04 03:12 pe: oe 20:50 21:49 
: - 46.9 | 252° ; A -5.1 , 01:33 . 17 21:0 : 
4 52 , 59. 02: ; 3 
s | zeros 465 | 2eras2 46 re 49 505 || seo | a css asa | 2020 118 a0 
: 46.1 281° 26.8 @ 2 4.8" 59.5 02:1 : ‘41 21:37 23: 
6 268°01.1 $21° oe 23°48.9 S 60° 14° 03:20 | 20:55 3:33 
: 21°45.7 | 295° : -4.6' 59.5" 01:42 : 22:00 
7 283°00.8 95° 50.3 45° §23° : 03:03 21:12 
. : 53. -4.4' : : 22: 
8 senna - i kee ee a Lat Moonri 2 
9 324° : 3 -4.3 , 7 onrise 
9 313°00.3 . 445 wots 45 24°02.0 4 59.5 Sun Mon T Moonset 
10 328°00.1 ang ete 45’ 24°06.1 ee 59.4" N 72° = babes Sun Mon Tue 
11 ; . 53°24. : : 4. 59.4" = 
342°59.8 43.7 oo o4°009 «3g SCsog || NO) — -_ — _ 
12 357°59.6  $21°43.3 . 24°13.6  -3.6' 59.4" 68° | 09:06 — —_ 
is oe 43. 22° el bee Sa = 4 eee ee = = 09:37 —_ = 
14 27°59.1 ‘9 36°34.4 9 4.4" 250. “3.4 59.4’ ° 37 = — : = — 
: 42.5 ° 24°20.5 = -3.3' ; 64 06:59 «08: 11:06 = 
15 42°58.8 50°57.8 4.4 © 59.4 ° 8:54 10:18 : —= 
16 57°58: 42.1 65°21.1 4.3’ 24°23.7  -3.1' 59.4" 62° | 06:33 08:13 (09:29 ee 11:56 12:40 
58.6 41.7 79°44. : 24°26.8 = --2.9 , 60 06:12 ; : 12:12 12:37 3 
17 72°58.4 9° 44.5 4.3" as 59.3 07:45 08:58 : 13:29 
- 41.3 94°07 24° 29.6 -2.8° 593° N 58° 05: 12:33 13:05 14: 
18 87°58.1 7 8 4.3! 24°32.3 ; ‘55 07:24 «08:35 :00 
10 is Sitioe | anetsia- ash. Beaten -2.6' 59.3" ie 05:41 ~—-07:06 Ge ne 13:27 14:23 
; 3 . . 48  -24° ; 05:29 ‘ : :05 13:45 : 
20 117°57.6 40.5 | 122°54.4 4.3" : 59.3 : 06:51 08:00 14:42 
: 40.1 ° : 24° 37.2 -2.3' 1 52 05:18 : : 13:18 14:0 
21 132°57 4 137°17.7 4.3" oat : 59.3 7 ; 06:38 07:47 :00 14:58 
2 ; * 39.7 151°4 : 39.4 =." 59.3’ 50 05:09 06: : 13:29 14:13 : 
5 | derces al eegie ae See: ae. 59.3 ae Geass, erie ll) wee tau 1533 
56.9 ae ae 24°43.2 0-18 59.2" Reaa® | has ee 10 14:00 14:49 15-48 
SD.=163 _d=04 24°44.9  -1.6" 59.2’ Pelee oe Sella ee ae 
Tue GHA D $.D.=16.2 ae 04:07 05-15 ee a 15:24 16:24 
ec : : 44 : a 
0 aes GHA v Dec gee ee ee 15:38 16:39 
6.7  $21°38.5 3 d HP 10 03:30 04: 5:05 16:02 ; 
1 192°56 ; 194°50.9 4.3' $24° 0° 4:32 05:34 15: 17:03 
2 207° 7 38.1 200°14.2 4.3? 24°46.4 0-14 59.2’ 03:13 04:13 05:14 = 16:23 17:24 
3 oS ae 37.7 293°37 5 iz : 24°47.7 =1,2' 59.2’ S 10° 02:57 03:54 : 15:41 16:42 17:43 
2°55.9 . 373 | 238°00. 3 24°48.8 0-11" = 20° | 0p. : 04:55 15:59 ; 
‘ 237°55.7 36.9 ee s 24°49.8  -0.9' a 30° oe a 6 16:18 sla iss 
5 252°55.4 : 4.1 4.3’ 24° . a 2" : 03:12 04: i :22 18:23 
. 36.5 | 266°47 , 4°50.6 -0.7' 59.1’ 35° | 02:09 : 10 16:39 17:46 
6 267°55.2 -$21° ae 24°51.3 , : ° : 02:59 03:55 : : 18:47 
; 21°36.0 | 281° : -0.6 59.1’ 40 01:56 02: 16:52 18:00 : 
7 282°55.0 g1°10.9 4.4’  §24° ; 45° 43 03:39 17: 19:01 
: 35.6 95° ae 4°51.8 -0.4' 59.1' 5 01:41 02:25 : :07 18:16 19:1 
ae 35.2 oe ve 24°52.1  -0.2' er $50° | 01:23 02: Us-20-0|| ites +1835 a 
12°54.5 » 34.8 eS. ; 24°52.2 — -0.0’ a 52° : 03 02:55 17:46 : 
10 327°54.9 324°21.1 4.4 7 59.1 01:14 01:52 19:00 20:01 
: 34.4 | 338° : 24°52.2 O1' ; 54° : 02:43 17:56 ; : 
11 | 342°54.0 ee ee ee ee ee 7. a 
a 357°53.8 , eos 24°51.6 3 - ° 53 (01:26 02:15 : :24 20:26 
: $21°33.6 7° : 0.5’ 59.0 58 00:40 ~—sO1L: ; 18:22 19:40 : 
ic aes 33.1 Bera 7 $24°51.0 0.6’ 59.0’ S 60° | 00:26 ee Bee 18:37 19:58 a 
15 42°53.1 Bc; ey ae eae 59.0" 34_| 18562020 21:21 
. + 32.3 on. ; 49.4 1.0’ ‘g? Sun - 
1 50°4: , . 58. 
6 57°52.8 31.9 65° 2.30 4.6’ 24°48.4 11 oe Day Eqn.of Time M Moon 
17 72°52.6 ol Gees oo ee! oe aa oo" ih 2 as Age 
is ne §21°31.0 ae =p a 24° 45.8 15’ ae mm:ss mm:ss i. cee Lower 27-29 
2°52.1 30.6 ; 8 $24°44.3 , : - imm —_hh:mm 9-19 
: 108°1 ; ; 1.6 58.9" 10 | (07:26 5 -1% 
20 117°51.9 30.2 wif2 48 24° 42.6 18 8.9" u| 07:38 12:08 09:27 a1: _ 
21 132°51 122°41.0 4.9" ‘ 58.8 7:50 08:02 12: 157 | 
6 + 20.8 137° : 24° 40.7 2.0 i 12 5 2:08 10:28 22: i \ 
22 147°51 37° 04.9 4.9’ ° 58.8 08:13 08:25 : 2:58 | ) 
4 29.3 | 151° 24°38.6 292.1 12:08 11.29 
23 162°51.2 lie ee oe ee ao 
: : 5°52.8 , , 3 58.8" 
SD.=16.3 _d=0.4 e 24°34.1 2.4’ 58.7" 
S.D.=16.1 

















January 13, 14, 15 (Wed., Thu., Fri.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 112°41.2 | 196°45.5 $23°10.5 | 82°25.3 N13°28.1 | 164°37.8 $19°21.9 | 167°16.8  $19°52.3 Alpheratz  357°38.2 29°12.4 
1 127°43.7 | 211°44.6 10.5 | 97°26.6 28.6 | 179°39.7 21.8 | 182°18.9 52.2 Ankaa 353°10.5 ~— -42°11.9 
2 142°46.2 | 226°43.6 10.5 | 112°27.9 29.0 | 194°41.6 21.7 | 197°21.1 52.1 Schedar  349°34.7 56°39.3 
3 157°48.6 | 241°42.7 10.5 | 127°29.2 - 29.5 | 209°43.4 + 21.5 | 212°23.3 » 52.1 Diphda 348°50.6 ~—--17°52.5 
4 172°51.1 | 256°41.7 10.5 | 142°30.5 29.9 | 224°45.3 21.4 | 227°25.4 52.0 Achernar —335°22.7. —--57°08.2 
5 187°53.6 | 271°40.8 10.4 | 157°31.8 30.3 | 239°47.1 21.2 | 242°27.6 52.0 Hamal  327°54.7 23°33.7 
6 202°56.0 | 286°39.8 $23°10.4 | 172°33.1 N13°30.8 | 254°49.0 $19°21.1 | 257°29.7  $19°51.9 Polaris  315°17.8 = 89°21.4 
7 217°58.5 | 301°38.9 10.4 | 187°34.4 31.2 | 269°50.9 21.0 | 272°31.9 51.8 Acamar = 315°14.1 — -40° 13.6 
8 | 233°01.0 | 316°37.9 10.3 | 202°35.8 31.7 | 284°52.7 20.8 | 287°34.0 51.8 Menkar = 314°09.4 4710.2 
9 248°03.4 | 331°37.0 10.3 | 217°37.1 - 32.1 | 299°54.6 + 20.7 | 302°36.2 51.7 Mirfak = 308°32.6 = 49°56.2 
10 | 263°05.9 | 346°36.0 10.3 | 232°38.4 32.6 | 314°56.5 20.5 | 317°38.4 51.6 Aldebaran == 290° 43.1 16° 33.0 
11 | 278°08.4 1°35.1 10.2 | 247°39.7 33.0 | 329°58.3 20.4 | 332°40.5 51.6 Rigel 281 06.7 8 10.8 
12 | 293°10.8 | 16°34.2 $23°10.2 | 262°41.0 N13°33.5 | 345°00.2 $§19°20.3 | 347°42.7  $19°51.5 eae Sees cee 
13 | 308°13.3 | 31°33.2 10.2 | 277°42.3 33.9 0°02.0 20.1 2°44.8 51.4 a - DR ORE 057 i 
14 | 323°15.7 | 46°32.3 10.1 | 292°43.6 34.4 | 15°03.9 20.0 | 17°47.0 51.4 ‘4 i. Breen? aaa 
15 | 338°18.2 | 61°31.3 10.1 | 307°44.9 + 348 | 30°05.8 - 198 | 32°49.2 51.3 ee ees aT0eeRS ori 
16 | 353°20.7 | 76°30.4 10.0 | 322°46.2 35.3 | 45°07.6 19.7 | 47°51.3 51.2 e See s6aoea 3 oean es 
17 8°23.1 | 91°29.4 10.0 | 337°47.5 35.7 | 60°09.5 19.5 | 62°53.5 51.2 ieee peavoa 7 .cigoaa & 
18 23° 25.6 106° 28.5 $23°10.0 352°48.8 N13° 36.2 75°11.3 $19°19.4 77° 55.6 $19°51.1 Adhara 255°08.0 -29°00.1 
19 38°28.1 | 121°27.5 09.9 7°50.2 36.6 | 90°13.2 19.3 | 92°57.8 51.0 Procyon  244°53.9 5°10.2 
20 53°30.5 136° 26.6 09.9 22°51.5 37.1 105°15.1 19.1 107°59.9 51.0 Pollux 243°20.9 27°58.4 
21 68°33.0 | 151°25.6 - 09.8 | 37°52.8 - 37.5 | 120°16.9 - 19.0 | 123°021 ++ 50.9 Avior 234°153 ~~ -59°34.5 
22 83°35.5 166° 24.7 09.8 52°54.1 38.0 135°18.8 18.8 138° 04.3 50.8 Suhail 222°48.2 -43°30.9 
23 98° 37.9 181°23.7 09.7 67°55.4 38.4 150° 20.6 18.7 153°06.4 50.8 Miaplacidus 221°37.9 -69° 48.0 
Mer.pass.:16:27 v-0.9 d0.0 m-3.8 v1.3 d0.4 m0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.6 -8°45.0 
Regulus 207° 37.6 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec 5 aoe tie ee 
lenebola . _ 
0 113°40.4 | 196°22.8 $23°09.7 | 82°56.7 N13°38.8 | 165°225  $19°18.6 | 168°08.6 $19°50.7 Gienah 175°468 —--17°39.4 
1 128°42.8 | 211°21.8 09.6 | 97°58.0 39.3 | 180°24.4 8.4 | 183°10.7 50.6 Acrux  173°033~—--63°12.6 
2 143°45.3 226° 20.9 09.6 112°59.3 39.7 195° 26.2 8.3 198°12.9 50.6 Gacrux 171°55.0 -57°13.5 
3 158°47.8 | 241°20.0 - 09.5 | 128°00.6 - 40.2 | 210°28.1 18.1 | 213°15.0 - 50.5 Alioth 166°15.8 55°50.5 
4 173°50.2 | 256°19.0 09.5 | 143°01.9 40.6 | 225°29.9 8.0 | 228°17.2 50.4 Spica 158°25.7 —--11°16.1 
5 188°52.7 | 271°18.1 09.4 | 158°03.2 41.1 | 240°31.8 7.8 | 243°19.4 50.4 Alkaid  152°54.7 49° 12.3 
6 203°55.2 | 286°17.1  $23°09.3 | 173°04.5 N13°41.5 | 255°33.7 $19°17.7 | 258°21.5  $19°50.3 Hadar 148°40.6 —_-60°28.1 
7 218°57.6 | 301°16.2 09.3 | 188°05.8 42.0 | 270°35.5 7.6 | 273°23.7 50.2 Menkent 148°01.4 = -36°28.1 
8 234°00.1 | 316°15.2 09.2 | 203°07.1 42.4 | 285°37.4 7.4 | 288°25.8 50.2 Arcturus 145°51.0 9°04.3 
9 249°02.6 | 331°14.3 - 09.2 | 218°08.4 - 42.9 | 300°39.2 17.3 | 303°28.0 - 50.1 Rigil Kent. 139°44.8  — -60°54.9 
1o | 264°05.0 | 346°13.3 09.1 | 233°09.7 43.3 | 315°41.1 7.1 | 318°30.2 50.1 Kochab 137°20.4 74°03.9 
11 | 279°07.5 1°12.4 09.0 | 248°11.0 43.8 | 330°43.0 7.0 | 333°32.3 50.0 Zuben'ubi 136°59.7 —--16°07.6 
12 | 294°10.0 | 16°11.4 $23°09.0 | 263°12.3 N13°44.2 | 345°44.8 $§19°16.8 | 348°34.5 $19°49.9 Alphecca  126°06.7 26° 38.6 
13 | 309°12.4 | 31°10.5 08.9 | 278°13.6 44.7 0°46.7 6.7 3° 36.6 49.9 Antares 112°20.0 — -26°28.5 
14 | 3249149 | 46°09.5 08.8 | 293°14.9 45.1 | 15°48.5 6.6 | 18°38.8 49.8 Atria 107°17.6 — -69° 03.6 
15 339°17.3 61°08.6 + 08.8 | 308°16.2 + 45.6 30°50.4 16.4 33°40.9 + 49.7 Sabik — 102°06.8 = -15° 45.0 
16 | 354°19.8 | 76°07.7 08.7 | 323°17.5 46.0 | 45°52.3 6.3 | 48°43.1 49.7 Shaula 96°15.1 — -37°07.0 
17 9°22.3 | 91°06.7 08.6 | 338°18.8 46.5 | 60°54.1 6.1 | 63°45.3 49.6 Rasalhague 96° 01.8 2°32.7 
18 24°24.7 | 106°05.8 $23°08.5 | 353°20.1 N13°46.9 | 75°56.0 $19°16.0 | 78°47.4 §19°49.5 Seni) esse, Meee a 
19 39°27.2 | 121°04.8 08.5 8°21.4 47.4 | 90°57.8 5.8 | 93°49.6 49.5 pone ao oie aa 
20 54°29.7 | 136°03.9 08.4 | 23°22.7 47.8 | 105°59.7 5.7 | 108°51.7 49.4 y a aeons i oie 
21 69°32.1 | 151°02.9 - 08.3 | 38°24.0 - 48.2 | 121°01.6 15.6 | 123°53.9 - 49.3 Mh? ena’. eenen 
22 84°34.6 | 166°02.0 08.2 | 53°25.3 48.7 | 136°03.4 5.4 | 138°56.0 49.3 Bacsee eas ean 
° ° ° O° ° » = « 
23 99°37.1 | 181°01.0 08.2 | 68°26.5 49.1 | 151°05.3 5.3 | 153°58.2 49.2 ea aera ee 
Mer.pass.:16:23 v-0.9 d0.1 m-3.8 v1.3 d0.4 m0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 33°40 > 9°58.2 
Al Na’ir 27°37.4 -46°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29° 30.9 
0 | 114°39.5 | 196°00.1 $23°08.1 | 83°27.8  N13°49.6 | 166°07.1  $19°15.1 | 169°00.4 $19°49.1 Scheat =» -:13°48.5 -28°11.8 
. . . ; : : : Markab 13°33.3 15°19.0 
1 129°42.0 | 210°59.1 08.0 | 98°29.1 50.0 | 181°09.0 5.0 | 184°02.5 49.1 
2 144°44.5 | 225°58.2 07.9 | 113°30.4 50.5 | 196°10.9 4.9 | 199°04.7 49.0 |[ Jan 13 Wed SHA Mer.pass 
3 159°46.9 | 240°57.3 - 07.8 | 128°31.7 » 50.9 | 211°12.7 - 14.7 | 214°06.8 - 48.9 Venus 84°04.3 10:54 
4 174°49.4 | 255°56.3 07.7 | 143°33.0 51.4 | 226°14.6 4.6 | 229°09.0 48.9 Mars  329°44.0 18:29 
5 189°51.8 | 270°55.4 07.7 | 158°34.3 51.8 | 241°16.4 44 | 244°11.1 48.8 Jupiter 51°56.6 13:00 
6 204°54.3 | 285°54.4 $§23°07.6 | 173°35.6 N13°52.3 | 256°18.3 $19°14.3 | 2599133 $19°48.7 Saturn 54°35.5 12:49 
7 219°56.8 | 300°53.5 07.5 | 188°36.9 52.7 | 271°20.2 4.1 | 274°15.5 48.7 
8 | 234°59.2 | 315°52.5 07.4 | 203°38.2 53.2 | 286°22.0 4.0 | 289°17.6 4s.6 || 2" te aris gas a 
9 250°01.7 | 330°51.6 - 07.3 | 218°39.5 - 53.6 | 301°23.9 - 13.8 | 304°19.8 » 48.5 Mars 329°163 18.27 
10 265°04.2 | 345°50.6 07.2 | 233°40.7 54.1 | 316°25.7 3.7 | 319°21.9 48.5 Jupiter 51°42.1 12:57 
11 | 280°06.6 0°49.7 07.1 | 248°42.0 54.5 | 331°27.6 3.6 | 334°24.1 48.4 Bat oat ; 
aturn 54° 28.2 12:46 
12 | 295°09.1 15°48.8 $23°07.0 | 263°43.3 N13°55.0 | 346°29.5  $19°13.4 | 349°26.2 $19°48.3 = 
13 310°11.6 30° 47.8 06.9 | 278°44.6 55.4 1°31.3 3.3 4°28.4 48.3 Jan 15 Fri SHA — Mer.pass 
14 | 325°14.0 45° 46.9 06.8 | 293°45.9 55.9 16°33.2 3.1 19° 30.6 48.2 Venus 81°20.6 10:57 
15 | 340°16.5 | 60°45.9 06.7 | 308°47.2 * 56.3 | 31°35.0 13.0 | 34°32.7 + 48.1 Mars 328°48.3 18:25 
16 355°19.0 75°45.0 06.6 | 323°48.5 56.7 46° 36.9 2.8 49° 34.9 48.1 Jupiter 51°27.6 12:54 
17 10°21.4 90° 44.0 06.5 | 338°49.8 57.2 61° 38.8 2.7 64° 37.0 48.0 Saturn 54° 20.8 12:42 
18 25°23.9 | 105°43.1  $23°06.4 | 353°51.0 N13°57.6 | 76°40.6 $19°12.6 | 79°39.2  $§19°47.9 Horizontal parallax 
19 40°26.3 | 120°42.1 06.3 8°52.3 58.1 | 91°42.5 2.4 | 94°41.3 47.9 Venue: 0.1 
20 55°28.8 | 135°41.2 06.2 | 23°53.6 58.5 | 106°44.3 2.3 | 109°43.5 47.8 Mars: 0.1 
21 70°31.3 | 150°40.3 + 06.1 38°54.9 + 59.0 | 121°46.2 12.1 | 124°45.7 + 47.7 
22 85°33.7 | 165°39.3 06.0 | 53°56.2 59.4 | 136°48.1 2.0 | 139°47.8 47.7 
23 | 100°36.2 | 180°38.4 05.9 | 68°57.5 59.9 | 151°49.9 1.8 | 154°50.0 47.6 
Mer.pass.:16:19 v-0.9 d0.1 m-3.8 v1.3 d0.4 m0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 
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Ww un 
= GHA - 
ec 
1 177°50.9 — S21° GHA Moon 
2 192° 50.7 28.5 | 180°16.8 ~ Dec 
3 207°50.5 oe ioaeano a’ $4931 d HP 
4 222°50.2 7.6 209°05.1 5.1’ 4° 6 2.6’ Lat Twili 
237°50 * 27.2 oan 5.2! 28.9 "58.7" : wilight 
5 0 223°29.3 24°92 2.8 58.7’ Naut : 
252°49.7 ee. eG ose, at oo |) 72° | 08:02 Ci. | ones, Pat 
: 267°49.5 sce 6.4 952° 17.9 5.3 54° ae 3.1 ae N70 :02 09:55 et eos 
8 282° 49.3 1°25.9 | 266°4: , 5.4” 24° . 3.2’ 58.6" 68° 07:47 = 09:2 = = Naut. 
297°49.0 25.5 | 281° 2.3 5.4 _ 3.4’ 6 6 07:35 08. 0 = 14:25 
- 312° 48.8 eee 5.5’ s2a°13.1 3.5 see Pat eee a a a eo nes 
327°.48. * 24.6 14 5.6 4°09.5 : 58.6" 07:16 : 09:5 “42 15: 16:32 
11 6 309°56 6 24° 3.7 62° 08:20 55 14: 5:24 
342° 48.3 24.2 32 0 57' 05.7 , 58.6’ 07:08 09:27 :24 15: 16:44 
: A°2 : 24° 3.9 i 60° 08:07 : 14: 5:43 : 
| heres ste ee ee 58.5) || 58° ia oe. ee ae ies 
2°47 3 ena 8 ona 4.2’ : :56 : : 212 : 
14 ‘9 353° 10 23°53 58.5" 56° 07:46 15:30 17:10 
27°47 22.9 3 5.9 5 4.3! : 06:50 : 08:3 16:23 : 
15 6 7°35.2 $23° : 58.4’ 54° 07:37 :34 15: 17:17 
42°47 22.5 ny 6.0' 49.1 06:45 08:22 44 (16: 
16 A ‘ 22°00.2 ; 23° 4.5 : 52° 07:30 : 15: 6:33 
57°47 22.0 Sere 6.0’ 44.6 , 58.4 06:40 ' 08:1 57 16: 17:23 
17 2 36°25 : 23° 4.6 ; 50° 07:23 ll 16: 6:41 
72°47.0 21.6 50° 3 6.1' 39.9 a7’ 58.4 . 06:36 : 08:02 :07 16: 17:29 
18 0°50.4 = 23° 7 58.4’ 45 07:16 16:1 49 (17: 
| ae el oe. 58.4" || 40° oe oe ie ioe. Gee 17:39 
20 6.5 ; 79°41 23°25.0 0’ 58.3" 35° 17-——(06:5 , 16:43 :02 17: 
117° 46 20.3 0 6.4’ . 5.2’ : 06:09 ‘51 07: 17:16 43 
21 3 94°06 $23° 58.3" 30° 06:4 20 | 16: 17: 
132° 46 19.8 4 6.4’ 19.7 i : 06:02 -40 07: 6:58 i 53 
22 0 : 108°31 ; 23° 5.3 20° : 06:3 :08 1 17:28 
147° 45 19.4 9 65° 14.4 : 58.3’ 05:47 :31 06: CE 18:01 
23 8 122°57 : 23° 5.5 , N 10° 06:1 :57 17: 17:38 
162°45.6 19.0 jaz 5 6.6" 08.8 ‘ 58.2 05:33 (14 06:3 7:22 17: 18:09 
: 7923.1 : 23° 5.6 : 0° 05:5 :38 17: 7:48 
18. . ; 03.2 "58.2 : 9 : 7:41 18: 
SD.=16.2 4p = 151° 48.9 ae 22°57.3 ea 58.2’ S$ 10° a 05:43 coe 17:57 ieee ced 
Thu_| GHA Sees ean (a eee. aeeaes oe i eee ae 
’ 177°45 eee GHA = ae > O44 bees 08:33 18:29 ae aaa 
1 3 $21° 35° . 04:46 : 18:4! 51 3 
192° 45 1°18.1 vy 03:57 05:13 “45 19: 19:18 
2 1 166° 14 Dec 40° 04:32 19:0 :10 19: 
207° 44 17.6 a 6.9' d 03:36 05:01 :05 19: 9:38 
3 ‘9 180° 40 $22° HP 45° 04:16 19: :32 20: 
222° 44 17.2 a 7.0' 45.3 ‘ 03:10 04:48 17 19: 0:04 
4 7 : 195° 06 22° 6.1 ; 5 50° 03:56 19: :46 : 
237° 44 16.7 w 71 39.1 "58.1 50 02: 04:32 :30 20: 20:21 
5 A 209° 32 A 22° 6.3 ° :32 03: 19: :02 
252° 44.2 16.3 2 8 72 32.8 , 58.1" 52 02: 3:30 46 20: 20:41 
: 03° - ° 6.4 ° 211 04:12 0:21 
6 15 59.1 ; 22°26.3 58.0’ 54 03:17 20: 21:08 
267° 44 8 | 238° 7.3 : 6.5’ : 01:44 04:0 :05 20: 
7 0 21° 25.4 22°19 58.0’ 56° 03:03 :03 20. 0:47 
282° 43 1°15.4 74 0 6.7’ : 00:58 ; 03:5 115 OL. 21:45 
8 8 252°51 22°13 : 58.0° 58° 02:45 ‘52 | 20: 1:00 
297° 43 15.0 8 75° .0 6.8" : : 03:4 :25 21: 22:05 
9 5 267°18 5’ §22° 58.0" S 60° 02:23 40 20: 1:14 
312° 43 14.5 3 7.6’ 06.1 ; ° ; 03:2 :37 21: 22:32 
10 3 ‘ 281°44 . 21° 6.9 , 01:53 :26 20: 1:32 
327° 43 14.1 9 77’ 59.2 "57.9 ; 03:0 ‘51 71: 23:14 
1 A 296° 7 7.0 , :09 ‘ 1:54 
aes ice | ee, oN Te F fe. |) yy ee out. _ 2238 
; 357°42.6 13.2 | 325°0s. 7.8" 51° 4.8 73" 9 oe e Thu 
3 12° . $21°12.7 3 7.9' 37.5 , 57.8" — Fri Moons 
14 42.4 : 339° 32 : 21°30 74 57.8" N 70° PC] Wed et 
15 27°42.2 12.3 | 353°5 3 8.0" $21” oe ae — 13:31 Thy Fri 
1 42° 41.9 11.8 3° 9.4 3.1’ 1°22.5 76 8 8 Z Ys 12:23 = 
6 57° 41.7 - 11.4 526-6 3.2 21°14.8 ae 57.7 66° 12-11 12:29 11. | 15:23 
17 7° : 10 22°53.9 * 21°06 7.8 57.7 64° : 11:31 :46 -_ = : 
18 2°45 ne 37°21.3 8.3! poe 7.9’ 57.7 62° ee 10:57 11:19 ies 14:34 ce 
87°41 ¥ 51° . 8.4’ ao 8.0’ . 6 0:12 : 10:59 : 15: 05 
19 3 §21° 48.8 20°51.0 57.7 60 10:32 141 :30 if 
102°41 10.0 8.6’ : 8.1 ; 09:46 10:42 714 16: 7:30 
20 0 66°16 20°42.9 : 57.6" N 58° 10:13 14:5 :04 17: 
17°40 09.5 4 87 a2! 8° | 09: 10:28 Sl 16: 7:50 
21 8 80°44 ; $20° 57.6’ 56° :25 09: 15:1 28018: 
132°40 09.1 1 8.8 34.6 ‘ : 09: :56 10: 17 16: :05 
22 6 ; 95°11 : 20° 8.3 ; 54° 07 09: 0:16 ‘47 18. 
147° 40 08.6 9 8.9’ 26.2 ; 57.6 4 08: 42 10: 15:37 8:19 
23 A 109° 39 : 20° 8.4 52° 53 09: 0:06 17:03 
162°40.2 og2 | 124° 8 9.0" 17.8 "87.5 08:4 9:30 09: 15:54 18:30 
: 4°07.8 . 20°09 8.5 57 50° :40 09:20 9:57 16. 17:16 
SD.—16.2 07.7 | 138°35. 9.1’ 2 86" 5 08:29 09:4: 6:09 a7. 18:40 
eae i 5. ; 20° ; 45° 09: :48 : 7:28 
Fri = d=0.4 oe ae ee 57.5" | 40° ae es ede ae 
1 9  $21° Bp 30° 08:20 12 17: 19:17 
192°39.7 07.2 | 153° ut D 07:17 09:01 0:13 18: , 
2 07°39 06.8 3° 04.1 93 ec d 20° 06.54 08:08 08:5 17:29 ‘ ps 19:29 
: 399°39.3 06.3 167°32.4 69.4 $19°429 8 ne N 10° | 06:33 07:47 «08:34 17:42 ie 19:40 
4 : 7 : 182°00 4 19° : 9’ , 0° : 07:2 : 1 : 746 : 
5 a a oa se oe, ee ora, || $108 i. a ae i a soe: 
: . 210° 6 Soe a : 5:55 :05 : 9:22 ; 
6 04 58.0 i 19°15.7 57.3' 20° 06:5 18:42 20: 
267°38 9 | 225° 9.7 9.2’ 05:3 55 OT: 19:3 17 
f 6 $21° 5° 26.7 19° 06.4 : 57.3’ 30° 235 06: 751 :38 20: 
282° 38 1°04.5 9.8" 9.3" 05:1 37 OF: 19:00 a 
8 A 239°55 18°57 57.3' 35° 12 06: 7:36 19:53 
297°38 04.0 5 9.9" 1 9.4" 04:5 16 07: 19:20 20:41 
9 2 254°24 9°  $18° 57.2’ 40° 58 (06: 7:19 20:10 
312°37 03.5 5 10.0’ 47.6 ; ; 04:42 es 07: ae 20:54 
10 9 . 268°53 : 18° 9.5 ‘ 45° : 05:4 :09 20:29 
327° 37 03.1 5 10.1 38.1 take 04:2 49 (06: 19:55 21:09 
11 7 283° 22 : 18° 9.6 :23 05: ‘57 20:40 
342°37.5 02.6 | 297° 6 10.2’ 285 9.7’ 57.2! s50° | 0 32 06:44 20:09 2 21:18 
12 02 oF 1.9 2 18°18.8 7 57.1 52° 3:59 05: 20:27 0:52 21: 
357° 37 A 312° 10.3 oan 9.7’ 03:4! 11 06: 21:0 :27 
13 3 g21° 21.2 ' 18°09.0 57.1’ 54° 48 (05: 6:27 07 1: 
12°37 01.7 10.4 Bont 9.8’ i 03:3 :01 06: 20:49 :39 
14 1 326°50 17°59.1 57.1 56° 35 (04: 6:19 21:25 
27°36 01.2 6 10.5" 9.9" 03: 50 06: 20:59 21:52 
15 9 341°20 a Sie 9 57.0' 58° 20 04: or10 21:33 
42°36 00.7 6 2 10.6’ 49.2 A 7 03:0 :37. 06: 21:11 21:58 
16 6 21° 355°49 . 17° 10.0 S 60° 02 04: 16:00 21:42 
57° 00.3 8 10.7’ 39.2 57.0" : :22 : 21:24 22: 
17 ee 20°59.8 ee ae 17°29.0 ao 57.0' 02:40 04:05 ae 91.39 2 8 
18 , 59 9.4 6 17°18.8 : 56.9" : 21:5 :05 99. 
S| | ee a. ee ee Day eee 7 _2a39 20:32 
20 8 , 53°49 ; 16°58.2 ; 56.9” oo" ime M : 
117° 35 58.4 2 11.1’ : 10.4’ z 10 12h er. Moon 
7 oe 57.9 eee ee $16°478 10.5! 56.9 eee ee Pass i Mer.Pass. ‘ 
23 147°35.1 * 57.4 a 11.3’ apie 10.5’ oe 13 08:36 0 eo ne eee Lower ie 
162° 34 57.0 . 11.4 6.8 1 - 8 14 0 : 8:48 . un hh:mm . 
Sb cigs a eee tae i161 10.7" 867" “1 ¢—_—— 12:09 | 12:28 os 
=16.2 io 269209 +116 16°054 ot 567" 9:20 09:31 12:09 13.25 = 2 
5 : 15°5 10.77 56.7’ 12:10 : 00:57 » 
4.7 10.3’ wa 14:17 } 
$.D.=15.5 S 56.7' 01:52 } 














11 





January 16, 17, 18 (Sat., Sun., Mon.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 115°38.7 | 195°37.4 $23°05.8 83°58.8 N14°00.3 | 166°51.8 $19°11.7 | 169°52.1 $19°47.5 Alpheratz 357° 38.2 29°12.4 
1 130°41.1 | 210°36.5 05.7 99°00.0 00.8 | 181°53.6 11.6 | 184°54.3 47.5 Ankaa 353° 10.5 -42°11.9 
2 145°43.6 | 225°35.5 05.6 | 114°01.3 01.2 | 196°55.5 11.4 | 199°56.4 47.4 Schedar  349°34.7 56°39.3 
3 160°46.1 | 240°346 ++ 05.4 | 129°02.6 ++ 01.7 | 2119574 ++ 11.3 | 214°586 ++ 47.3 Diphda 348°50.6 = -17°52.5 
4 175°48.5 | 255°33.7 05.3 | 144°03.9 02.1 | 226°59.2 11.1 | 230°00.8 47.3 Achernar 335°22.7—--57° 08.2 
5 190°51.0 | 270°32.7 05.2 | 159°05.2 02.6 | 242°01.1 11.0 | 245°02.9 47.2 Hamal —327°54.8 23°33.7 
6 205°53.4 | 285°31.8  $23°05.1 | 174°06.4 N14°03.0 | 257°02.9 $19°10.8 | 260°05.1 $19°47.1 Polaris — 315°19.3 89°21.4 
7 | 220°55.9 | 300°30.8 05.0 | 189°07.7 03.5 | 272°04.8 10.7 | 275°07.2 47.1 Acamar — 315°14.1 40° 13.6 
8 | 235°58.4 | 315°29.9 04.9 | 204°09.0 03.9 | 287°06.7 10.5 | 290°09.4 47.0 Menkar: '314709.4 4710.2 
9 | 251°00.8 | 330°28.9 ++ 04.7 | 219°10.3 ++ 04.4 | 302°085 ++ 10.4 | 305°115 -+ 46.9 Mirfak = 308° 32.6 49°56.2 
10 | 266°03.3 | 345°28.0 04.6 | 234°11.6 04.8 | 317°10.4 10.3 | 320°13.7 46.9 Aldebaran = 290°43.1 16 ''33.0 
11 | 281°05.8 0°27.1 04.5 | 249°12.8 05.3 | 332°12.2 10.1 | 335°15.9 46.8 Rigel 281 '06.7 = -8' 10.8 
12 | 296°08.2 15°26.1 $23°04.4 | 264°14.1 N14°05.7 | 347°14.1 $19°10.0 | 350°18.0 $19°46.8 ae Sees seers 
13. | 311°10.7 | 30°25.2 04.2 | 279°15.4 06.1 2°15.9 09.8 5°20.2 46.7 as oe Saneae pre 
14 | 326°13.2 | 45°24.2 04.1 | 294°16.7 06.6 17°17.8 09.7 | 20°22.3 46.6 Taleo 975°407 “1°115 
15 | 341°15.6 | 60°23.3 ++ 04.0 | 309°17.9 -+ 07.0 | 32°19.7 ++ 09.5 | 35°245 ++ 46.6 ee 376°553 7oo4 5 
16 | 356°18.1 | 75°22.4 03.8 | 324°19.2 07.5 | 47°21.5 09.4 | 50°26.6 46.5 ent peatna a7, <Leseus 6 
7 11°20.6 | 90°21.4 03.7 | 339°20.5 07.9 | 62°23.4 09.3 | 65°28.8 46.4 Tera’ “Sgegeoen .cigeua & 
18 26° 23.0 105° 20.5 $23°03.6 354° 21.8 N14°08.4 77°25.2 $19°09.1 80° 31.0 $19°46.4 Adhara 255°08.0 -29°00.1 
19 41°25.5 | 120°19.5 03.4 9°23.1 08.8 | 92°27.1 09.0 | 95°33.1 46.3 Procyon 244°53.9 5° 10.2 
20 56°27.9 | 135°18.6 03.3 | 24°24.3 09.3 | 107°29.0 08.8 | 110°35.3 46.2 Pollux 243°20.9 27°58.4 
21 71°30.4 | 150°17.7. ++ 03.2 | 39°25.6 ++ 09.7 | 122°30.8 ++ 08.7 | 1259374 ++ 46.2 Avior 234153 ~—--59°34.6 
22 86°32.9 | 165°16.7 03.0 | 54°26.9 10.2 | 137°32.7 08.5 | 140°39.6 46.1 Suhail 222°48.2 = -43°31.0 
23 101°35.3 180° 15.8 02.9 69° 28.1 10.6 152°34.5 08.4 155° 41.7 46.0 Miaplacidus 221°37.9 -69° 48.0 
Mer.pass.:16:15 v-0.9 d0.1 m-3.8 v1.3 d0.4 m0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.6 -8°45.0 
Regulus 207° 37.6 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.6 61° 38.1 
Denebola 182° 28.1 4° 27.2 
0 116°37.8 | 195°14.8 $§23°02.8 | 84°29.4 N14°11.1 | 167°36.4 $19°08.2 | 170°43.9  $19°46.0 Gienah 175°467  ~—--17°39.4 
1 131°40.3 | 210°13.9 02.6 | 99°30.7 11.5 | 182°38.3 08.1 | 185°46.1 45.9 Acrux  173°033. 63° 12.6 
2 146°42.7 | 225°12.9 02.5 | 114°32.0 12.0 | 197°40.1 08.0 | 200°48.2 45.8 Gacrux 171°549  -57°13.5 
3 161°45.2 | 240°12.0 ++ 02.3 | 129°33.2 ++ 124 | 212°42.0 ++ 07.8 | 215°504 ++ 45.8 Alioth  166°15.8 55°50.5 
4 176°47.7 | 255°11.1 02.2 | 144°34.5 12.9 | 227°43.8 07.7 | 230°52.5 45.7 Spica 158°25.7 --11°16.1 
5 191°50.1 270°10.1 02.0 159° 35.8 13.3 242° 45.7 07.5 245°54.7 45.6 Alkaid 152°54.6 49° 12.3 
6 206°52.6 | 285°09.2 $23°01.9 | 174°37.1 N14°13.8 | 257°47.6  $19°07.4 | 260°56.8  $19°45.6 Hadar 148°40.5  —--60° 28.1 
7 221°55.0 | 300°08.2 01.7 | 189°38.3 14.2 | 272°49.4 07.2 | 275°59.0 45.5 Menkent 148°01.4 = -36°28.1 
8 236°57.5 | 315°07.3 01.6 | 204°39.6 14.6 | 287°51.3 07.1 | 291°01.2 45.4 Arcturus  145°50.9 9°04.3 
9 252°00.0 | 330°064 ++ 01.4 | 219°40.9 ++ 15.1 | 302°53.1 ++ 06.9 | 306°033 ++ 45.4 Rigil Kent. 139°44.8 — -60°54.9 
10 | 267°02.4 | 345°05.4 01.3 | 234°42.1 15.5 | 317°55.0 06.8 | 321°05.5 45.3 Kochab 137° 20.3 74° 03.9 
11 | 282°04.9 0°04.5 01.1 | 249°43.4 16.0 | 332°56.8 06.6 | 336°07.6 45.2 Zuben'ubi 136°59.7 —--16° 07.6 
12 297° 07.4 15°03.6  $23°01.0 | 264°44.7 N14°16.4 | 347°58.7  $19°06.5 | 351°09.8  $19°45.2 Alphecca 126°06.7 26°38.5 
13 312°09.8 30° 02.6 00.8 | 279°45.9 16.9 3°00.6 06.4 6°11.9 45.1 Antares 112°20.0 —-26° 28.5 
14 | 327°12.3 | 45°01.7 00.7 | 294°47.2 17.3 | 18°02.4 06.2 | 21°14.1 45.0 Atria 107°17.5 — -69° 03.6 
15 342°14.8 60° 00.7 -+ 00.5 | 309°48.5 ++ 178 33°04.3 -+ 06.1 36° 16.3 *+ 45.0 Sabik — 102°06.7_ — -15° 45.0 
16 | 357°17.2 | 74°59.8 00.4 | 324°49.7 18.2 | 48°06.1 05.9 | 51°18.4 44.9 Shaula 96°15.1 — -37°07.0 
17 12°19.7 | 89°58.9 00.2 | 339°51.0 18.7 | 63°08.0 05.8 | 66°20.6 44.8 Rasalhague 96° 01.8 2°°32.7 
Eltanin 90° 44.2 51°29.0 
18 27°22.2 | 104°57.9  $23°00.0 | 354°52.3 N14°19.1 | 78°09.9 $§19°05.6 | 81°22.7 $19°44.8 iste peeps SiS OBA 
19 42°24.6 | 119°57.0  22°59.9 9°53.5 19.6 | 93°11.7 05.5 | 96°24.9 44.7 ous ae Socae a: | aeoae A 
20 57°27.1 | 134°56.0 59.7 | 24°54.8 20.0 | 108°13.6 05.3 | 111°27.0 44.6 Ki ae 75855 i oie 
21 72°29.5 | 149°55.1 ++ 59.5 39°56.1 ++ 20.5 | 123°15.4 ++ 05.2 | 126°292 ++ 446 Rese pnea poe 
22 87°32.0 | 164°54.2 59.4 | 54°57.3 20.9 | 138°17.3 05.0 | 141°31.4 44.5 5 a UL. aps 
23 | 102°34.5 | 179°53.2 59.2 | 69°58.6 21.4 | 153°19.2 04.9 | 156°33.5 44.4 Pa ee eas 
Mer.pass.:16:11 v-0.9 d0.1 m-3.8 v1.3 d0.4 m0.1 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 33°42.2 9°58.2 
Al Na’ir 27°37.4  — -46°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
0 | 117°36.9 | 1949523  $§22°59.0 | 94°59.9 N14°21.8 | 168°21.0 $19°04.8 | 171°35.7  $19°44.4 Scheat = -:13°48.5 -28°11.8 
: : : ‘ : : ; : Markab 13°33.3 15°19.0 
1 132°39.4 | 209°51.4 58.9 | 100°01.1 22.2 | 183°22.9 04.6 | 186°37.8 44.3 
2 147°41.9 | 224°50.4 58.7 | 115°02.4 22.7 | 198°24.7 04.5 | 201°40.0 44.2 Jan 16 Sat SHA Mer.pass 
3 162°44.3 | 239°495 ++ 585 | 130°03.6 ++ 23.1 | 213°266 ++ 043 | 2169421 ++ 44.2 Venus 79°58.8 10:58 
4 177°46.8 | 254°48.5 58.3 | 145°04.9 23.6 | 228°28.5 04.2 | 231°44.3 44.1 Mars  328°20.1 18:23 
5 192°49.3 | 269°47.6 58.2 | 160°06.2 24.0 | 243°30.3 04.0 | 246°46.5 44.0 Jupiter 51°13.1 12:51 
6 207°51.7 | 284°46.7 $22°58.0 | 175°07.4 N14°24.5 | 258°32.2 $19°03.9 | 261°48.6  $19°44.0 Saturn 54° 13.5 12:39 
7 222°54.2 | 299°45.7 57.8 | 190°08.7 24.9 | 273°34.0 03.7 | 276°50.8 43.9 
8 | 237°56.7 | 314°44.8 57.6 | 205°09.9 25.4 | 288°35.9 03.6 | 291°52.9 43.8 || 4a" ore ai a 
9 252°59.1 | 329°43.9 ++ 57.5 | 220°11.2 ++ 25.8 | 303°37.7 ++ 03.4 | 306°55.1 ++ 43.8 Mars 327°51.6 18-20 
10 | 268°01.6 | 344°42.9 57.3 | 235°12.5 26.3 | 318°39.6 03.3 | 321°57.2 43.7 Gases 50°58.6 19.48 
11 | 283°04.0 | 359°42.0 57.1 | 250°13.7 26.7 | 333°41.5 03.2 | 336°59.4 43.6 sana 54°061 12.35 
12 298° 06.5 14°41.1 §22°56.9 | 265°15.0 N14°27.2 | 348°43.3 $19°03.0 | 352°01.5 $19°43.6 
13 313°09.0 29° 40.1 56.7 | 280°16.2 27.6 3°45.2 02.9 7° 03.7 43.5 || Jan 18 Mon SHA — Mer.pass 
14 | 328°11.4 | 44°39.2 56.5 | 295°17.5 28.1 18° 47.0 02.7 22°05.9 43.4 Venus 77° 15.4 11:01 
15 | 343°13.9 | 59°38.3 ++ 564 | 310°188 ++ 285 | 33°48.9 ++ 026 | 37°080 ++ 43.4 Mars 327°22.9 18:18 
16 | 358°16.4 | 74°37.3 56.2 | 325°20.0 29.0 | 48°50.8 02.4 | 52°10.2 43.3 Jupiter 50°°44.1 12:45 
17 13°18.8 89° 36.4 56.0 | 340°21.3 29.4 63°52.6 02.3 67° 12.3 43.2 Saturn 53° 58.7 12:32 
18 28°21.3 | 104°35.4 $22°55.8 | 355°225 N14°29.8 | 78°54.5 $§19°02.1 | 82°145 $19°43.2 Horizontal parallax 
19 43°23.8 | 119°34.5 55.6 10° 23.8 30.3 | 93°56.3 02.0 | 97°16.6 43.1 Venus: 0.1 
20 58°26.2 | 134°33.6 55.4 | 25°25.0 30.7 | 108°58.2 01.8 | 112°18.8 43.0 Mars: 0.1 
21 73°28.7 | 149°32.6 ++ 55.2 | 40°263 ++ 31.2 | 124°00.1 ++ 01.7 | 1279210 ++ 43.0 
22 88°31.1 | 164°31.7 55.0 | 55°27.5 31.6 | 139°01.9 01.5 | 142°23.1 42.9 
23 103°33.6 | 179°30.8 54.8 | 70°28.8 32.1 | 154°03.8 01.4 | 157°25.3 42.8 
Mer.pass.:16:07 v-0.9 d0.2 m-3.8 v1.3 d0.4 m0.2 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 
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2021 January 16 to Jan. 18 


























































































































h 
Sun 
S 
at GHA 5 
177°34 = GHA Moon 
1 7 520° 
2 192°34.5 20° 56.0 140°515 ud Dec 
3 207° 34.3 55.5 155°29. 11.6 S15° d HP 
222°3 55.0 2 117 43.8 10.9’ L 
4 eG . 546 169°53.0 11.8" 15°32.9 Ae 56.6’ at " Twilight 
i ° . 
5 ee 8 ret 184°23.9 11.9" 15°200 «1.0 56.6’ ne aut. Civil Sunrise | S 
6 267° - 53.6 a 54.8 12.0" 15°10.9 11.1 56.6’ || N 07:55 09:42 salad ME © ae 
33.4 A 295.9 : 14°5 ‘ 56.5' 70° : a ivil 
7 §20° : 121’ 9.9 ; 5 07:41 Naut 
989°33.2 53.1 297° a 14° 11.1 E 68° 09:11 = : 
8 . 27°57.1 48.7 "56.5 07:30 : 11:3 14:39 
297° 33 52.7 Bae 12.2’ 11.2 : 66° : 08:4 :37 12: 6:26 
9 0 242° 28.3 $14°37 56.5 07:2 48 10:2 44 15: 
312° 32 52.2 Se 13:3! 5 11.2’ 64° :20 08:3 122 13: 5:10 16: 
10 8 : 256°59.6 14°26 56.5" 07:1 3009: 59 15: 6:40 
327°32 BL] | 271°31. 12.4’ 3. 113" 62° 12° 08:1 46 14: 5:33 
ll 6 71°31.1 14°15 a 56.4’ 07:0 15 09:2 35 15: 6:51 
342° 32.4 oh cue ie 315.0 11.3! a 60° 05 08:03 Crdcee. 2a 7: 
ne 357°32.1 a ee ae ae 11.4’ ae N 58° = 07:52 oe 15:21 ee le 
12°31.9 50.2 315° ; 6" 13° : 11.4 Si 56° 53 07:4 . 15:37 : 7:16 
14 15°05.8 3°40.7 56.3 06:4 43 (08: 16:29 
27°31.7 49.8 329° : 12.7' 11.5’ 56.3" 54° ‘47 07:3 :30 15: 17:23 
15 . 9° 37.6 $13°29.2 6.3 06:4 134 08:1 51 16: 
42°31 49.3 344° 12.8’ : 11.5’ 52° ‘43 07:2 :19 16: :38 17: 
16 5 : 44° 09.5 13°17.6 56.3’ 06:3 27° 08:0 0216: 7:28 
57°31.3 48.8 358° : 12.9" : 11.6’ ; 50° :38 07:2 :08 16: 6:46 : 
17 . 58°41.4 13°06 56.2’ 06:3 :20 07: :13 16: 7:33 
72°31.1 toa | Weeiae ae oe ae a 45° 34 07:14 ae Gea ae 
19 87°30.9 Bia es ae 7es |] N 40° | a coe) ae a 143 
102°30. 47.3 oa. 3.1’ 12°30, 11.7’ i . 16 06: : 16.47 :07 ue 
20 7 42°17.7 2°30.9 56.2 35 06: :50 07: 17:20 ‘47 
117°30 46.8 gs 13.2’ 11.8’ : 6 6:09 06: 7:19 : : 17:5 
21 5 56°49.9 $12°19 56.1 30 06: 6:40 07: 17:02 56 
132°30 46.3 es 13.3’ A 11.8 = 6:01 06: 7:07 : 17:31 
22 3 . 71°22.3 12°07 . 56.1’ 20 05: 6:31 06: 17:14 8:04 
147°30 45.8 ee 13.4’ 2 11.9' : N 10° 5:47 06: 16:56 : 17:41 
23 0 85° 54.7 11°55 56.1’ 0 05: 14 06: 17:24 8:12 
162°29.8 45.4 | 100°27. 13.5’ 1° 3 119 “A! 0° 333. 05:59 38 17:4 17:50 18. 
ae fee ae or ae ar || eae pa tae Oar ieee | sleet 2:33 
- =0.5 : 6 oan 12.0’ : :02 ; 18: : 18: 
S 11 56.0’ 20° 05: 14 : 8:47 
7 GHA =a 5.D = 120560 oe a | ae cee 9:02 
177° E G = 1704: 8:52 
7 ieee $20°44.4 “ u D a 04:00 oe 05:15 ce 19:09 a 
2 coe 3 129°32.4 1 ec d 03:40 : 05:04 05, 19:31 38 
3 aease ia 144°05.1 oe $11°07.4 HP 45° | 03:15 Oo 04:51 a 19:44 ane 
29.0 : 158°37, 8 a 12:1" ; 5 50° , 4:00 : 19:29 : 20:19 
4 . 37.9 10°55.3 55.9 50 : 04:36 20: 
237° 28.8 42.9 | 173° 13.8" 12.1' 02:39 19: :00 20: 
5 . 73° 10.7 10°43 : 55.9’ 52° 03:36 “44 20: 0:39 
252°28.6 42.4 187° : 13.9' : 2 121 ; ° 02:19 03 04:17 :19 21: 
< : , 20:03 705 
6 41.9 43.7 14.0' 10°31.1 55.9 54 01:54 23 04:0 20: 
267 "28.4 o | 20R Ne 0’ 10° 12.2’ 55.8" 56° 03:09 08 | 20:1 4400 21: 
7 ; $20° 7 14.0 18.9 5.8 01:16 ; 03:5 12020: 40 
282° 28.2 41.4 | 216° 0 10° 12.2’ 55.8" 58° 02:52 ze 20:2 eet 21: 
8 | 297228. en Bie lab a cep eee 02:31 03:33 20:33 21:27 22:24 
12°27.8 ‘4 | 245°56. 14.2 5 123! 02:04 20:4 270023: 
10 : 5°56.1 09° 42.2 55.8' 03:1 460021: :00 
327°27 6 39.9 | 260° 14.2 242.2 12.3" Lat 17 | 21:02 oh 
11 | 342°27.4 goa | 275°027 14a oe ey a ee a 
- 357°27.2 38.9 80°36 1 14.4 eer 12.3’ ey N 72° or Sun Mon Moons 
3 iofor. Sian a | Sorsen: 14.4 08° 2 124 55.6 noe 12 1:37 Sat S sa 
i aoa 37.9 eee 14.5’ $08 ae a 11:46 11:24 14:12) 18:22 = Mon 
15 : ‘ 43.1 ; 240.5 6 11: : 11: ; 20:29 
42° 26.6 37.4 | 333° 14.6' oak 12.4 ° :27 1: 1:06 : 22:24 
16 : : 3°16.7 08°28.0 55.6" 66 li: 14 11. 18:45 : 
57°26.4 36.9 347° 14.6 . 12.4 3 s11 : 1:02 : 20:40 
17 : 47° 50.3 08°15 : 55.6" 64 10: 1:05 10: 19:03 22:26 
72°26.1 36.4 5°54, 14.7 6 125 . 62° 0:59 0.57 0:59 19. 20:49 9 
18 . 35.9 24.0 14 08° 03.1 55.5’ 10:48 : 10:55 17 20: 2:27 
18 | a7ran9  $20°S5.4 oe eee 25 558 la eee eee 19:29 oe 
20 5.7 31°31.6 7°38.1 ef og || ee 45 10:5 39021: os 
117°25 34.9 GRe: 14.8 12.5 , 10:30 :50 19: :07 22: 
21 5 46° 05.5 $07°25 55.5 56° 0:40 ‘47 21: ‘31 
132°25 34.4 oon 14.9 6 12.5 10:23 : 10:48 11 20: 
22 3 : 60°39.4 07°13 : 55.4 54° 0:36 19:54 :32 
147° 25 33.9 ea 15.0’ al 12.6' : 10:16 10:46 21:15 
23 A 75°13.4 07°00 - 55.4 52° 0:32 20:01 22:33 
162° 24.9 33.4 80°47, 15.0" 00-5 12.6" : 50° 10:10 0: 10:45 50. 21:19 [ 
SD. 32.8 10 Ata 15.1 06°47.9 12.6" 55.4 0" 10:05 me 10:43 O07 91:29 22:34 
.=16.2 deo 4°21.5 151 06° 35.3 19.6" 55.4 45 09:54 0:25 10:42 20:12 91.9 22:34 
Mon aan =0.5 06°22.7 re 55.3’ N 40° ak 0:17 ie aos pie 29:35 
D S.D.=1 : 55.3 35° : 0:11 0:26 : 22:35 
0 177° 24.7 ee GHA 5.2 30° 09:36 0:0 10:36 20: 21:33 22:37 
5 ee eae = Dec Soe ee de el iba Sr eee 
aco ee ee ——] =| 8% 88 88 | Be aa Be 
24.1 3 | 148°04. ee oe 0° 09:46 20:5 22: 
4 é 04.1 05°57 55.3 08: 10: 9 21: :39 
237°23.9 30.8 162° 15.3’ 5 12.6’ 54 09: :25 21: 1:50 
5 . 2° 38.4 05°44 : 55.3" S 10° :40 10: 1:08 91. 22:40 
252° 23.7 30.3 177° 15.3’ 8 127 08:44 :22 a1: 1:56 
: 12.7 05°32 : 55.2’ 20° 09:33 1:16 : 22:41 
; alee Dr ieee be ge Wee ee Ae: seeea ee | oe 22:42 
23.4 : 206° 05°0 ; 55.2" 35° ; 09:1 ; 21: :05 22: 
8 21.5 6.8 : 08: 7 10: :34 ; 2:43 
207° 23.2 28.8 530° 15.4’ 12.7 : 6 12 09: 0:13 22:10 
9 : 20°55.9 $04°54 55.2 40 08: 9:13 : 21:44 22:44 
312° 23 28.2 | 235°30. 15.5" A 127 ° 8:04 09: 10:11 22:16 
10 0 . 35°30.5 04°41 : 55.2’ 45 07: 9:07 10: 21:50 22:46 
327° 22 27.7 gee 15.5' 4 127 : 7:54 09: 0:08 : 22:19 
11 8 250° 05.0 04°28 : 55.1’ S 50° 9:01 : 21:57 22:46 
342° 22.6 27.2 | 264°39. 15.6" 628.70 12.7 . 07:41 10:06 2. 22:23 5 
: : , : ‘ : 2:47 
12 26.7 306 15.6" 04°16.0 55.1 52° | 07: 08:53 05 22:27 
357° 22 : 279°1 6 04° 12:7 , 3S 7:36 08: 10:03 - 22:4 
13 A §20° 42 15.6’ 03.3 55.1 54 07: 8:50 10. 22:14 48 
12°22.2 26.2 293° 6 03° 12.7 ' ° 7:29 08: 0:01 a 22:32 
14 : 93° 48.9 50.6 55.1 56 8:46 22:18 22:49 
27° 22.0 25.7 308°23. 15.7’ 12.7’ 55.0’ 3 07:22 08: 10:00 : 22:35 
15 : 8° 23.6 503° 37.8 5.0 58 07: 8:42 : 22:23 22:49 
42°21.8 25.1 322° 15.7' . 12.7’ S 60° ‘7:14 08: 09:58 : 22:37 
16 . : 2°58.3 03°25 : 55.0’ 60 07: 8:37 : 22:28 22:50 
57°21.6 24.6 | 337° 15.8’ W197" : 7:05 08: 09:56 22:40 
17 . 7° 33.1 03°12.4 : 55.0" 8:31 09: 22:34 22:50 
72°21.4 24.1 | 352° 15.8" 02°50. 12.7’ ; 9:53 99. 22:43 5 
18 ne 23.6 07.9 158° 2°59.6 io?" 55.0" S :40 29:46 2:51 
= igo $20°23.1 Res 15.8 sea 12.7 aa oo ei Time. M M — 
20 17.6 4.2 am 9 0 A er. Son 
21 117° 20.8 ones 35°52.5 15.9" $02°21.4 A ee mm:ss 2 Pass Men 
132°20 22.0 enor 15.9’ aos 12.7’ mm:ss ‘ Upper Age 
22 poy - 215 ae 159) 02°08.7 = 12.7" 54.9" 16 | (09:41 Cla oe 
23 : : 5°02.3 . 01°56 : 54.9’ 17 : 09:51 : hh:m . 
162° 20.2 21.0 79° 16.0" 356.0 12.7" 10:01 12:10 m_| 12-28% 
: 2 37.3 , 01° 43.2 =f 54.9" 18 ; 10:11 : 15:05 , ° 
SD.=16.2 0.4 94° 12.3 16.0 01°3 12.7 54.8" 10:21 10:3 12:10 15: 02:42 = 
d= 16.0’ 0.5 ‘ 1 2 50 : \ 
=0.5 0 01°178 12.7 54.8" 12:11 16.32 03:28 
Sp=i5 ; 12.7’ 54.8) : 04:11 }/ 
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January 19, 20, 21 (Tue., Wed., Thu.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 118°36.1 | 194°29.8 $22°54.6 | 85°30.1 N14°32.5 | 169°05.6 $19°01.3 | 172°27.4 $§19°42.8 Alpheratz  357°38.2 29°12.4 
1 133°38.5 | 209°28.9 54.4 | 100°31.3 33.0 | 184°07.5 01.1 | 187°29.6 42.7 Ankaa 353° 10.6 -42°11.9 
2 148°41.0 | 224°28.0 54.2 | 115°32.6 33.4 | 199°09.3 01.0 | 202°31.7 42.6 Schedar 349°34.8 56°39.3 
3 163°43.5 | 239°27.0 ++ 54.0 | 130°33.8 ++ 33.9 | 2149112 ++ 00.8 | 217°33.9 ++ 426 Diphda 348°50.6 ~—-17°52.5 
4 178°45.9 | 254°26.1 53.8 | 145°35.1 34.3 | 229°13.1 00.7 | 232°36.1 42.5 Achernar —.335°22.7. — -57°08.2 
5 193°48.4 | 269°25.2 53.6 | 160°36.3 34.8 | 244°14.9 00.5 | 247°38.2 42.4 Hamal  327°54.8 23°33.7 
6 208°50.9 | 284°24.2 §22°53.4 | 175°37.6 N14°35.2 | 259°16.8  $19°00.4 | 262°40.4 $19°42.4 Polaris 315°20.8 89° 21.4 
7 | 223°53.3 | 299°23.3 53.2 | 190°38.8 35.6 | 274°18.6 00.2 | 277°42.5 42.3 Acamar = 315°14.1  -40° 13.6 
8 | 238°55.8 | 314°22.4 53.0 | 205°40.1 36.1 | 289°20.5  19°00.1 | 292°44.7 42.2 Menkar = 314°09.4 Pe ee 
9 253°58.3 | 329°215 ++ 528 | 220°413 ++ 36.5 | 304°224  18°59.9 | 3079468 -+ 42.2 Mirfak — 308°32.6  49°56.2 
10 | 269°00.7 | 344°20.5 52.6 | 235°42.6 37.0 | 319°24.2 59.8 | 322°49.0 42.1 Aldebaran = 290° 43.1 16° 33.0 
11 | 284°03.2 | 359°19.6 52.3 | 250°43.8 37.4 | 334°26.1 59.6 | 337°51.1 42.0 Rigel 281 06.7 8 10.8 
12 | 299°05.6 | 14°18.7 $22°52.1 | 265°45.1 N14°37.9 | 349°27.9 18°59.5 | 352°53.3  $19°41.9 ae periee eres 
13. | 314°08.1 | 29°17.7 51.9 | 280°46.3 38.3 4°29.8 59.3 7°55.5 41.9 a i. ae ge gra 
14 | 3299106 | 44°16.8 51.7 | 295°47.6 38.8 | 19°31.6 59.2 | 22°57.6 41.8 fee hes Seite 
15 | 344°13.0 | 59°15.9 ++ 51.5 | 310°48.8 ++ 39.2 | 349335 ++ 591 | 37°598 ++ 417 ee aToteaS ae ee 
16 | 359°15.5 | 74°14.9 51.3 | 325°50.1 39.7 | 49°35.4 58.9 | 53°01.9 41.7 Gakoone Geseae, Sesoass 
° ° ° ° ° 4 : 
17 14°18.0 | 89°14.0 51.0 | 340°51.3 40.1 | 64°37.2 58.8 | 68°04.1 41.6 Shak. aseeoa cigoad a 
18 29° 20.4 104°13.1 $22°50.8 355°52.5 N14° 40.6 79° 39.1 $18°58.6 83° 06.2 $19°41.5 Adhara 255°08.0 -29°00.2 
19 44°22.9 | 119°12.1 50.6 | 10°53.8 41.0 | 94°40.9 58.5 | 98°08.4 41.5 Procyon  244°53.9 5°10.2 
20 59°25.4 | 134°11.2 50.4 | 25°55.0 41.4 | 109°42.8 58.3 | 113°10.6 41.4 Pollux 243°20.9 27°58.4 
21 74°27.8 | 149°10.3 ++ 50.2 | 40°56.3 ++ 41.9 | 124°44.7 ++ 58.2 | 1289127 ++ 413 Avior 234153 ~—--59°34.6 
22 89°30.3 164°09.4 49.9 55°57.5 42.3 139° 46.5 58.0 143°14.9 41.3 Suhail 222°48.2 -43°31.0 
23 | 104°32.7 | 179°08.4 49.7 | 70°58.8 42.8 | 154°48.4 57.9 | 158°17.0 41.2 Miaplacidus 2219378 -69°48.1 
Mer.pass.:16:03 v-0.9 d0.2 m-3.8 v1.3 d0.4 m0.2 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.6 -8°45.0 
Regulus 207° 37.6 1°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —:193°44.6 61° 38.1 
Denebola 182° 28.1 4° 27.2 
0 119°35.2 | 194°07.5 $22°49.5 | 86°00.0 N14°43.2 | 169°50.2 $18°57.7 | 173°19.2 $19°41.1 Gienah -175°46.7—--17°39.4 
1 134°37.7 | 209°06.6 49.2 | 101°01.3 43.7 | 184°52.1 57.6 | 188°21.3 41.1 Aerux 173°03.3.—--63° 12.6 
2 149°40.1 | 224°05.6 49.0 | 116°02.5 44.1 | 199°54.0 57.4 | 203°23.5 41.0 Gacrux 171°54.9  -57°13.5 
3 164°42.6 | 239°04.7 ++ 48.8 | 131°03.7 ++ 446 | 214°55.8 ++ 57.3 | 218°256 ++ 40.9 Alioth  166°15.8 55°50.5 
4 179°45.1 | 254°03.8 48.5 | 146°05.0 45.0 | 229°57.7 57.1 | 233°27.8 40.9 Spica 158°25.6 —--11° 16.2 
5 194°47.5 | 269°02.9 48.3 | 161°06.2 45.5 | 244°59.5 57.0 | 248°30.0 40.8 Alkaid  152°54.6 49° 12.3 
6 209°50.0 | 284°01.9 $22°48.1 | 176°07.5 N14°45.9 | 260°01.4 $18°56.8 | 263°32.1  $19°40.7 Hadar 148°40.5 = -60°28.1 
7 224°52.5 | 299°01.0 47.8 | 191°08.7 46.4 | 275°03.2 56.7 | 278°34.3 40.7 Menkent 148°01.4 = -36°28.1 
8 239°54.9 | 314°00.1 47.6 | 206°10.0 46.8 | 290°05.1 56.6 | 293°36.4 40.6 Arcturus  145°50.9 9°04.3 
9 254°57.4 | 328°59.1 ++ 47.4 | 221°11.2 ++ 47.2 | 305°07.0 ++ 56.4 | 308°38.6 ++ 40.5 Rigil Kent. 139° 44.8 -60°54.9 
10 | 269°59.9 | 343°58.2 47.1 | 236°12.4 47.7 | 320°08.8 56.3 | 323°40.7 40.5 Kochab 137°20.2 74°03.9 
11 | 285°02.3 | 358°57.3 46.9 | 251°13.7 48.1 | 335°10.7 56.1 | 338°42.9 40.4 Zuben'ubi 136°59.7 —--16° 07.6 
12 300° 04.8 13°56.4 $22°46.6 | 266°14.9 N14°48.6 | 350°12.5 $18°56.0 | 353°45.1 $19°40.3 Alphecca 126° 06.7 26°38.5 
13. | 315°07.2 | 28°55.4 46.4 | 281°16.2 49.0 5°14.4 55.8 8°47.2 40.3 Antares — 112°20.0 —_-26° 28.6 
14 | 330°09.7 | 43°54.5 46.1 | 296°17.4 49.5 | 20°16.3 55.7 | 23°49.4 40.2 Atria. 107°17.5 — -69°03.6 
15 | 345°12.2 | 58°536 -- 45.9 | 3119186 -- 499 | 359181 -- 555 | 38°515 -+ 401 Sabik  102°06.7 —-15° 45.0 
16 0°14.6 | 73°52.7 45.7 | 326°19.9 50.4 | 50°20.0 55.4 | 53°53.7 40.1 Shaula —-96°15.1_ -37°07.0 
7 15°17.1 | 88°51.7 45.4 | 341°21.1 50.8 | 65°21.8 55.2 | 68°55.8 40.0 Rasalhague 96° 01.8 2°32.6 
a o 7 - és o eo 6 é Eltanin 90°44.1 51°29.0 
18 30°19.6 | 103°50.8  $22°45.2 | 356°22.3 N14°51.3 | 80°23.7 $18°55.1 | 83°58.0  $19°39.9 Boe hae 3°47 3 qh oo A 
19 45°22.0 | 118°49.9 44.9 11° 23.6 51.7 | 95°25.5 54.9 | 99°00.2 39.9 ae Vas Sasa! | SeCeaT 
20 60°24.5 | 133°49.0 44.7 | 26°24.8 52.1 | 110°27.4 54.8 | 114°02.3 39.8 y Aa aeons i ete 
21 75°27.0 | 148°48.0 -+ 44.4 | 41°261 ++ 52.6 | 1259293 ++ 546 | 129°045 ++ 39.7 Mh? ena’ . wena 
22 90°29.4 | 163°47.1 44.1 | 56°27.3 53.0 | 140°31.1 54.5 | 144°06.6 39.7 Berek eas ean 
° ° ° ° ° - = « 
23 | 105°31.9 | 178°46.2 43.9 | 71°28.5 53.5 | 155°33.0 54.3 | 159°08.8 39.6 ea Aer aak reeots 
Mer.pass.:15:59 v-0.9 d0.2 m-3.8 v1.2 d0.4 m0.2 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 33°49 9°58.2 
Al Na’ir 27°37.4  -46°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
° ° ° ° ° ° ° ° ° Scheat 13°48.5 28°11.8 
0 120°34.4 | 193°45.3 $22°43.6 | 86°29.8 N14°53.9 | 170°34.8  $18°54.2 | 174°10.9  $19°39.5 eae Tease a06 
1 135°36.8 | 208°44.3 43.4 | 101°31.0 54.4 | 185°36.7 54.0 | 189°13.1 39.5 a : ; 
2 150°39.3 | 223°43.4 43.1 | 116°32.2 54.8 | 200°38.6 53.9 | 204°15.2 39.4 Jan 19 Tue SHA Mer.pass 
3 165°41.7 | 238°425 ++ 42.9 | 131°33.5 ++ 55.3 | 215°404 ++ 53.7 | 2199174 ++ 393 Venus 75°53.8 11:03 
4 180°44.2 | 253°41.6 42.6 | 146°34.7 55.7 | 230°42.3 53.6 | 234°19.6 39.3 Mars  326°54.0 18:16 
5 195°46.7 | 268°40.6 42.3 | 161°35.9 56.2 | 245°44.1 53.4 | 249°21.7 39.2 Jupiter 50° 29.6 12:42 
6 210°49.1 | 283°39.7  $22°42.1 | 176°37.2 N14°56.6 | 260°46.0 $18°53.3 | 264°23.9  $19°39.1 Saturn 53°51.4 12:28 
7 225°51.6 | 298°38.8 41.8 | 191°38.4 57.0 | 275°47.8 53.1 | 279°26.0 39.1 
8 | 240°54.1 | 313°37.9 41.5 | 206°39.6 57.5 | 290°49.7 53.0 | 204°28.2 39.0 || an oe ee ae 
9 255°56.5 | 328°37.0 -+ 41.3 | 221°40.9 ++ 57.9 | 305°51.6 ++ 52.9 | 309°303 ++ 389 Mars 326°24.8 18:14 
10 270°59.0 | 343°36.0 41.0 | 236°42.1 58.4 | 320°53.4 52.7 324° 32.5 38.9 Jupiter 50°15.0 12:39 
11 | 286°01.5 | 358°35.1 40.7 | 251°43.3 58.8 | 335°55.3 52.6 | 339°34.7 38.8 Sete Baas O ioe 
12 | 301°03.9 | 13°34.2 $§22°40.5 | 266°44.5 N14°59.3 | 350°57.1 $18°52.4 | 354°36.8 $19°38.7 
13 316°06.4 28°33.3 40.2 | 281°45.8 14°59.7 5°59.0 52.3 9°39.0 38.7 Jan 21 Thu SHA — Mer.pass 
14 | 331°08.8 43°32.3 39.9 | 296°47.0 15°00.2 21°00.9 52.1 24°41.1 38.6 Venus 73° 10.9 11:06 
15 | 346°11.3 | 58°314 ++ 396 | 311°48.2 ++ 006 | 369027 ++ 52.0 | 39°43.3 ++ 38.5 Mars 325°55.4 18:13 
16 1°13.8 | 73°30.5 39.4 | 326°49.5 01.0 | 51°04.6 51.8 | 54°45.4 38.4 Jupiter = 50°00.5 12:36 
17 16° 16.2 88° 29.6 39.1 | 341°50.7 01.5 66° 06.4 51.7 69° 47.6 38.4 Saturn 53° 36.6 12:21 
18 31°18.7 | 103°28.7 $22°38.8 | 356°51.9 N15°01.9 | 81°08.3 $18°51.5 | 84°49.7 $19°38.3 Horizontal parallax 
19 46°21.2 | 118°27.7 38.5 | 11°53.2 02.4 | 96°10.1 51.4 | 99°51.9 38.2 Venus: 0.1 
20 61°23.6 | 133°26.8 38.2 | 26°54.4 02.8 | 111°12.0 51.2 | 114°54.1 38.2 Mars: 01 
21 76°26.1 | 148°25.9 ++ 38.0 | 41°55.6 ++ 03.3 | 126°13.9 ++ 51.1 | 120°56.2 ++ 381 
22 91°28.6 | 163°25.0 37.7 | 56°56.8 03.7 | 141°15.7 50.9 | 144°58.4 38.0 
23 | 106°31.0 | 178°24.1 37.4 | 71°58.1 04.2 | 156°17.6 50.8 | 160°00.5 38.0 
Mer.pass.:15:55 v-0.9 d0.3 m-3.8 v1.2 d0.4 m0.2 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 
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h 
Tue Sun 
0 ae 
1 177° 20.0 Dec M 
3 192°19.8 $20°19.9 GHA D oon 
3 207°19.7 9.4 108°47.4 1 Dec 
4 222°19.5 8.9 123°22.4 6.0' — so1° d 
537° 19. : 137°57 16.1’ 1°05.0 HP 
5 19.3 8.3 5 16.1’ 00°5 27! 
252° 152°32 6.1 2.3 54.8" Lat. Twili 
6 7 oe 78 167°0 6 16.1’ 00° 39.6 ae 54.8’ Na wilight 
7 67° 18.9 7.3 181° 7.7 16.1 00° 26 2.7' : N 72° ut. Civi Suntri 
8 282°18 $20° 16 — 5 00° 9 127° oat 07:4 i untise 
997° i a 196°18.0 16.1’ eerie 97 54.7 N 70° | 09:30 Sunset Twilight 
319° : , 210°5 ; 16.2’ 5 2. , 54.7 68° :34 09: —_ Civil 
10 18.3 5.7 3.2 Noo? 7 07:2 9:01 = N 
327° 225°2 16.2’ 11.2 54.7 66° 124 08: 11:0 14: aut. 
11 18.1 5.2 8.4 00° 27' 07:1 8:40 3 1 4:54 
342°1 a 240° 03 16.2’ 23.8 : 54.7 64° 15 08: 10:09 3:20 6:36 
12 7.9 6 254° 6 16.2’ 00°36 2.7’ : 62° 07:07 :23 0 14:1 15:22 
357° A 4° 38.8 2 5 5 27 54.7 2 07: 08:1 9:36 14 15: 16:4 
13 17.8 1 | 269° 16.2’ 00°49 7 60° 7:01 0 0 14:4 5:43 49 
12° $20° 9°14.0 : soe 26" 54.6" 06: 07:58 9:13 AT 16: 6:5 
14 17.6 3.6 16.2' 01°01.8 6 6:55 0 15:1 6:00 9 
27° 283°4 . ae 26 54.6" N 58° 07:48 8:54 10 16: 7:0 
15 17.4 3.0 9.3 01°14 6 06: 15:2! 6:13 8 
298° 16.3’ A 54.6" 56° :49 08:39 :29 17: 
16 42° 17.2 25 24.5 "oie 2.6" 06: 07:39 15: 16:25 :16 
17 srr ole pe ee. a ne a same Se . ice ae 
°16 14 35.1 3 ate 26" 6 ; 07:2 715 : :28 
18 8 . 342° 16.3' 01°52 6 3 06:36 124 16: 16:44 
10.3 3 7 :2 ; 54.6’ 50 07:1 08:05 :08 17: 
19 87° 16.6 0.9 356° : 16.3' 02°04 2.6 3 06:32 :18 16:1 16:52 :33 
102° $20° 6° 45.6 3 204.8 © 12.6" 54.6" a5 o7:1 07:56 po 7: 
20 16.5 0.4 16.3’ 02°17 6 06:23 112 16:2 16:59 :38 
117° 11°2 3 5 4 26 54.5 N 40° 06: 07:48 :27 i 17: 
21 16.3 09.3 0.9 02°29 6 06: :59 16: 17:05 ‘43 
132° 25°5 16.3’ 9 35" 54.5 35° 715 07:31 :35 7: 
22 16.1 09.3 6.2 No2° 5 06. 06:48 16: 17:11 47 
147° 40°3 16.3’ 42.4 aes 30° :08 07:1 51 7: 
2 | rigs 2 foals ibe Gears 25 545° || wir t601 9630 orag | vas ara 1800 
SD.=1 - 07.7 69° 42.1 3 és 7.5 25 54.5 10° ‘47 06: 06:56 17:17 134 8: 
.=16.2 84°17, 16.3' 03°19.9 BS , | 05:34 14 17:2 17:44 :08 
Wed Suk d=0.5 17.5 16.3’ 03°32.4 as oe s me 05:20 a ae ae 17:53 anne 
03°44. 5D) . :45 : ; 18: :22 
0 44.8 54 05:04 06: 18:00 “08 
177°1 Dec S.D.= 2.4' 7 20° : 05:3 :08 18. 18:2 8:35 
; 192° bee $20°07.1 GHA > 14.9 54.4 30° es -o 05:53 8:15 | 19:48 
3 207° 152 06.6 98°52.8 Dec 35° 04, 0 04:52 05:37 18:29 18: 9:02 
oie, 113°28. 16.3’ 40° 04 : 05:1 18:45 52 . 
- | oa eee N03°57.3 x HP ae ae a ole (eee: Wgee 
. lg . ; . 4: ie = f . 
: 352° 14.6 oe fee eg eee a ee S 50° a ee ee ce ae 20:02 
: , 157°14. 3 2.0 : 54.4’ ° :46 , 04:4 :27 ; : 
267° 04.4 14.0 ‘ A 52 : 0 19: 20:1 
f 28 ee $20° 171°49 16.3’ 04°34.4 ee 54.4’ 54° 02:27 03:41 04: 19:42 a 50. 8 
8 2°14.2 0° 03.9 3 1 04°4 2.3 02 03:29 22 20:16 ut 
9 297° 141 03.3 ieee 6 on pee 23 ae 56° Ste 03:16 04:13 > eae 21:01 
312° 13. 00°59. 3 23" 4.4" 58° 03: 04:0 :08 
10 13.9 02.8 9.8 Nos° 3. a 3:00 3 > 20:5 21:35 
327° : 215°3 16.3' 11.4 54.4" S 60° 02: 03:5 0:18 52 
1 13.7 02.2 5.1 05° 2.3" 2:40 2 | 2 21:0 21:53 
342°1 0 eek ee: 23.6 3 54.4 02: 03:39 0:29 05 (22: 
12 3.5 1.7 744° 4 163° 05°35 2.3’ : 115 20:4 21:21 115 
357° 01.1 4°45.6 3 9 22° 54.4’ Lat. 03:24 “41 21: 22:4 
a i meer eo 259°20'8 16.2 or ons |) a Beh ae 
27° . 20° i 273° a2 fi : 4.3’ 2° ed : 
- 42° ae eee Sebo at 16.2' 06°12.4 2.2) 54.3" N 70° 10:49 0: Thu Mo 
16 12.8 59.5 31.3 No6° 2.2’ o° | 10: :26 Tue onset 
- 57°19.6 : 58.9 303° 06.5 ee cca 54 54.3! 68° co oa 09:59 Wed 7; 
72°12. 58. 317°41.7 G2. 6.7 i 54.3' 66° 52 ; 10:1 - 00: hu 
18 4 4 330° 16. 16.2" 06°48.8 2.1" 10:53 0:41 :16 0:14 
87°1 57.8 16.8 . 07° . a1 54.3' 64° : 0:4 10:30 = : 02:06 
30 Pe ieee 346°520 161 07°12.9 20° 543 ce meres = a 
117° 11. 1°27 ‘ : 2.0' 4.3" 0° ; 0: 10:50 59 ‘ 01: 
3 aoe ae ease al Plo oe N 58° i oe. ee a cs ata 
147° , 5 : 30°37. 6.1' 6.8 , 4.3' 56° 56 11:05 :53 a 01: 
= ete ae 45° _ 16.1' 07°48.8 = 54.3’ 54° 10:56 1:03 11: 23:51 a 0 2 
11.4 55.0 012.4 161" 08°00 1.9° 3 4 10. 1:06 1:11 ‘ = 1:15 
SD.=16.2 54.5 ee ace Hite 1.9’ ae 52° ae 1:09 11:17 se _ 01:09 
Thu d-0.5 a ae ios 50° | 10: ca “Sa os ae 
GHA : .0 08° 4.4 13 54.3’ 45° 58 1 11:26 23:45 be 01: 
o | 477011 Dec S.D 08 36.2 ie ee N 40° ie ie ee 23:44 0 ne 
; ae Signa GHA .D.=14.8 54.2" 35° 10:59 es 11:39 2 = abe 
| ee 10.9 se : Dec 30° | 111 | ae |S 390d 
4 222°10.7 52.8 103°32.4 6.0’ NDBE d 20° i :01 1.29 11:53 3:36 00:41 
5 237°10.5 523 118°07.4 oS nee 18° HP N 10° Te 1:35 11:59 ses oa 00:35 
52°10. BL. 132°42 5.9 9.7 ; 54.2 0° : : 12:08 3:32 = 00: 
6 0.3 7 147° 3. 15.9" 09°11 1.7 11:03 1:40 23: Se 0:30 
267° 51.1 7°17.2 9 4 17' 54.2 S 10° ‘ 1:4 12:17 :29 7 00:2 
: ore eae ee tee, ie re i ee Se | ance a ce || ae 23 re 
297°09. 6 | 176°2 om ee 30° 05 12: = = 00: 
a ae ie as 15.8’ Hct ae 54.2 35° 11:07 is — 23:20 = Pan 
ie 30700 5 : 496 205°36 5 15.8’ 9°97.8 i. : 54.2 40° 11:07 ae 12:53 23:17 23:58 - 
7 342° 09.3 48.3 220°11.2 oo ae i 54.2 45° re eee 12:58 23:14 ae oe 
: 34°45. 5.7' 0.8 : 54 :09 : 13: 23:1 43 Z 
357° 47.8 45.9 . 15" 2 S 50° 2: 3:05 2 ates 
13 09.1 249° 15.7’ 0°32.2 5 11: :1 23: 23:39 : 
12° $19° 20.6 : : 14 54.2 52° 1:10 13:13 :10 : nage 
i 27°08.8 ne 263°55.2 a He ae 54.2 54° 11:10 i 13:23 a cee 23:59 
16 ae 46.1 278°29 8 ae N tie 13° ae 56° a ra 13-27 23:05 oe 23:50 
THOR, ery 293° 04. 5.6" 6.2 4.2' 58° :12 : 13: 23:03 :21 
17 08.4 45.5 4.4 1 1° 1.3’ 11 2:24 132 23: 23:39 
72°08 44 307° 38.9 5.5’ 17.5 a 54.2" S 60° :12 : 133 23:02 18 : 
18 3 9 322° : 15.5’ 1°28 12 11:1 2:28 37 2 23:1 23:34 
13.4 5 ok 54.2’ :13 2 13:4 3:00 4 23: 
19 87°08.1 44.4 336° . 155" 1°39 1.2 2:31 3 2 23:1 3:28 
102° $19° 6°47.8 . 239.9 11.2" 54.2" 13:50 2:58 10-23: 
20 07.9 43.8 15.4’ 1°51 2 , 29: 23:0 3:22 
21 117°07.8 43.2 351°22.3 - ort 1.1 ir Day Eqn.of SUR 250 23:01 are 
= 132°07.6 a7 5°56.6 15.4’ ine ll Lu 54.2’ oo" .of Time :01 23:07 
23 147°07.4 . 42.1 20°30.9 15.3’ re 10' 54.2’ mms: 12h Mer. M Moon 
162°07.2 415 35°05.2 15.3’ ane i : 54.2" 19 “SS rinizss Pass y er.Pass. 
: ? 49°39. 15.3’ 2°35.1 0 ; 10:4' hh:m pper A 
SD.— 41 9°39.5 54.2 2 0 m L ge 
=16.2  d 0 | 64°13.7 15.2' 2°46.0 oe 54.2' 10:58 10:49 12:1 Beri Iaberi 6-8 
= : : ; : : , 2 
0.6 15.2’ 2°56.9 9 54.2" tl 11:15 11:07 : I 17:1 st 37-569 
3°0 0.8 11:2 12:11 3 0 % 
SD Baik 0.3 54.2’ 124 12:11 17:54 4:53 ee 
.D.=14.8 : 54.2’ ; 18:36 05:34 \ 
06:15 ) 
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January 22, 23, 24 (Fri., Sat., Sun.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 121°33.5 | 193°23.2  $§22°37.1 86°59.3 N15°04.6 | 171°19.4 $18°50.6 | 175°02.7 $19°37.9 Alpheratz  357°38.2 29°12.4 
1 136°36.0 | 208°22.2 36.8 | 102°00.5 05.0 | 186°21.3 50.5 | 190°04.8 37.8 Ankaa 353°10.6 = -42° 11.9 
2 151°38.4 | 223°21.3 36.5 | 117°01.7 05.5 | 201°23.2 50.3 | 205°07.0 37.8 Schedar  349°34.8 56°39.3 
3 166°40.9 | 238°20.4 ++ 36.2 | 132°03.0 ++ 05.9 | 216°25.0 ++ 50.2 | 220°09.2 ++ 377 Diphda  348°50.7. ~—-17°52.5 
4 181°43.3 | 253°19.5 35.9 | 147°04.2 06.4 | 231°26.9 50.0 | 235°11.3 37.6 Achernar —-335°22.8 ~— -57° 08.2 
5 196°45.8 | 268°18.6 35.7 | 162°05.4 06.8 | 246°28.7 49.9 | 250°13.5 37.6 Hamal — 327°54.8 23°33.7 
6 211°48.3 | 283°17.6  $22°35.4 | 177°06.6 N15°07.3 | 261°30.6 $18°49.7 | 265°15.6  $19°37.5 Polaris 315°22.1 89°21.4 
7 226°50.7 | 298°16.7 35.1 | 192°07.9 07.7 | 276°32.4 49.6 | 280°17.8 37.4 Acamar = 315°14.2, -40°13.6 
8 | 241°53.2 | 313°15.8 34.8 | 207°09.1 08.2 | 291°34.3 49.4 | 295°19.9 37.4 Menkar —_314°09.4 4° 10.2 
9 | 256°55.7 | 328°14.9 ++ 34.5 | 2229103 ++ 086 | 306°36.2 ++ 49.3 | 310°221 ++ 37.3 Mirfak = 308 32.6 49 °56.2 
10 | 271°58.1 | 343°14.0 34.2 | 237°11.5 09.0 | 321°38.0 49.1 | 325°24.2 37.2 Aldebaran = 290 "43.1 16° 33.0 
11 | 287°00.6 | 358°13.1 33.9 | 252°12.7 09.5 | 336°39.9 49.0 | 340°26.4 37.2 Rigel 281° 06.7 -8' 10.8 
x z 5 2 E . ‘ 5 es Capella 280°26.3 46°01.1 
12 | 302°03.1 13°12.2 $§22°33.6 | 267°14.0 N15°09.9 | 351°41.7 $18°48.8 | 355°28.6  $19°37.1 Bale “oeaeoed eoe8 
13. | 317°05.5 | 28°11.2 33.3 | 282°15.2 10.4 6°43.6 48.7 10° 30.7 37.0 cinch. “SRO B pret 
14 | 332°08.0 | 43°10.3 33.0 | 297°16.4 10.8 | 21°45.5 48.5 | 25°32.9 37.0 Maile ears jaa 
15 | 347°10.5 | 58°09.4 ++ 32.7 | 312°17.6 ++ 113 | 369473 ++ 484 | 40°350 ++ 36.9 Be ieee 3708553 re 
16 2°12.9 | 73°08.5 32.4 | 327°18.8 11.7 | 51°49.2 48.2 | 55°37.2 36.8 Can. seer eas poems 
7 17°15.4 | 88°07.6 32.1 | 342°20.1 12.2 | 66°51.0 48.1 | 70°39.3 36.8 NSies OBREOR a” agEaR 
18 32°17.8 | 103°06.7 $22°31.7 | 357°21.3 N15°126 | 81°52.9 $18°47.9 | 85°41.5  $19°36.7 Adhara 255°08.0 —--29°00.2 
19 47°20.3 | 118°05.8 31.4 | 129225 13.0 | 96°54.8 47.8 | 100°43.7 36.6 Procyon 244°53.9 5°10.2 
20 62°22.8 | 133°04.8 31.1 27° 23.7 13.5 | 111°56.6 47.6 | 115°45.8 36.6 Pollux 243°20.9 27°58.4 
21 77°25.2 | 148°03.9 ++ 30.8] 42°24.9 ++ 13.9 | 126°585 ++ 47.5 | 130°480 ++ 365 Avior 234°153 ~—--59°34.6 
22 92°27.7 163° 03.0 30.5 57° 26.2 14.4 142°00.3 47.3 145°50.1 36.4 Suhail 222°48.2 -43°31.0 
23 107° 30.2 178°02.1 30.2 72°27.4 14.8 157°02.2 47.2 160°52.3 36.4 Miaplacidus 221°37.8 -69°48.1 
Mer.pass.:15:51 v-0.9 d0.3 m-3.8 v1.2 d0.4 m0.3 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.6 -8°45.0 
Regulus 207° 37.6 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.6 61° 38.1 
0 122°32.6 | 193°01.2  $22°29.9 | 87°28.6 N15°15.3 | 172°04.0 $18°47.0 | 175°54.4 $19°36.3 Pee. eres eee 
: : : : : . . . : Gienah 175° 46.7 -17° 39.4 
1 137°35.1 | 208°00.3 29.6 | 102°29.8 15.7 | 187°05.9 46.9 | 190°56.6 36.2 Acrux  173°03.2—«-63° 12.6 
2 152°37.6 | 222°59.4 29.2 | 117°31.0 16.1 | 202°07.8 46.7 | 205°58.7 36.1 Gacrux 171°54.9—--57°13.5 
3 167°40.0 | 237°58.5 ++ 28.9 | 132°32.2 -+ 166 | 217°096 ++ 466 | 221°009 ++ 361 Alioth  166°15.7 55°50.5 
4 182°42.5 | 252°57.5 28.6 | 147°33.5 17.0 | 232°11.5 46.4 | 236°03.1 36.0 Spica 158°25.6 11°16. 
5 197° 44.9 267° 56.6 28.3 162° 34.7 17.5 247° 13.3 46.3 251°05.2 35.9 Alkaid 152°54.6 49° 12.3 
6 212°47.4 | 282°55.7 $22°28.0 | 177°35.9 N15°17.9 | 262°15.2 $18°46.1 | 266°07.4 $19°35.9 Hadar 148°40.5 = -60°28.1 
7 227°49.9 | 297°54.8 27.6 | 192°37.1 18.4 | 277°17.1 46.0 | 281°09.5 35.8 Menkent  148°01.4 — -36°28.1 
8 242°52.3 | 312°53.9 27.3 | 207°38.3 18.8 | 292°18.9 45.8 | 296°11.7 35.7 Arcturus 145°50.9 9°04.3 
9 257°54.8 | 327°53.0 ++ 27.0 | 222°39.5 ++ 19.2 | 307°208 ++ 45.7 | 3119138 ++ 35.7 Rigil Kent. | 139°44.7. — -60°54.9 
lo | 272°57.3 | 342°52.1 26.7 | 237°40.7 19.7 | 322°22.6 45.5 | 326°16.0 35.6 Kochab —-137°20.2 74°03.9 
11 | 287°59.7 | 357°51.2 26.3 | 252°41.9 20.1 | 337°24.5 45.4 | 341°18.1 35.5 Zuben'ubi 136°59.6 ~— -16°07.6 
12 | 303°02.2 | 12°50.3 $22°26.0 | 267°43.2 N15°20.6 | 352°26.3  $18°45.2 | 356°20.3  $19°35.5 Alphecca —-126°06.6 26° 38.5 
13 | 318°04.7 | 27°49.4 25.7 | 282°44.4 21.0 7° 28.2 45.1 | 11°22.5 35.4 Antares 112°20.0 — -26°28.6 
14 | 333°07.1 | 42°48.4 25.3 | 297°45.6 21.5 | 22°30.1 44.9 | 26°24.6 35.3 Atria 107°17.5 —— -69°03.6 
15 | 348°09.6 | 57°47.5 ++ 25.0 | 312°468  -- 219 | 379319 -- 448 | 41°268 -- 353 Sabik — 102°06.7 —-15° 45.0 
16 3°12.1 | 72°46.6 24.7 | 327°48.0 22.3 | 52°33.8 44.6 | 56°28.9 35.2 Shaula — 96°15.1— -37°07.0 
17 18°14.5 | 87°45.7 24.3 | 342°49.2 22.8 | 67°35.6 44.5 | 71°31.1 35.1 Rasalhague 96°01.8 2° 32.6 
18 | 33°17.0 | 102°44.8  §22°24.0 | 357°50.4 N15°23.2 | 92°37.5 $§18°44.3 | 86°33.2 §19°35.1 Elen: OO eel? "tor ee 
. : : . : , : Kaus Aust. 83°37.1  -34°22.4 
19 48°19.4 | 117°43.9 23.7 12°51.6 23.7 | 97°39.4 44.2 | 101°35.4 35.0 . 30°95 8 38°48-1 
20 63°21.9 | 132°43.0 23.3 27°52.8 24.1 | 112°41.2 44.0 | 116°37.6 34.9 ‘ a 7EoE Sea o 
21 78°24.4 | 147°421 ++ 23.0 | 42°54.1 ++ 24.6 | 127°43.1 ++ 43.9 | 131°397 ++ 34.9 aad ermal 
22 93°26.8 | 162°41.2 22.6 57°55.3 25.0 | 142°44.9 43.7 | 146°41.9 34.8 5 a a. ae 
23 | 108°29.3 | 177°40.3 22.3 | 72°56.5 25.4 | 157°46.8 43.6 | 161°44.0 34.7 rae ose a 
Mer.pass.:15:47 v-0.9 d0.3 m-3.8 v1.2 d0.4 m0.3 v1.9 d0.1 m-1.8 v2.2 d0.1 m0.6 Enif 33° A0.9 9°58.2 
Al Na’ir 27°37.4 _-46°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
o | 123°31.8 | 192°39.4 $22°22.0 | 87°57.7 N15°25.9 | 172°48.6  $18°43.4 | 176°46.2 $19°34.7 Scheat = -:13°48.5 28° 11.8 
1 | 138°34.2 | 207°38.5 21.6 | 102°58.9 26.3 | 187°50.5 43.3 | 191°48.3 34.6 Markab: 130333) ~~ 15219-0 
2 153°36.7 | 222°37.6 21.3 | 118°00.1 26.8 | 202°52.4 43.1 | 206°50.5 34.5 Jan 22 Fri SHA Mer.pass 
3 168°39.2 | 237°36.7 ++ 20.9 | 133°01.3 ++ 27.2 | 217°54.2 ++ 43.0 | 221°52.7 ++ 345 Venus 71°49.7 11:07 
4 183°41.6 | 252°35.8 20.6 | 148°02.5 27.7 | 232°56.1 42.8 | 236°54.8 34.4 Mars  325°25.8 18:11 
5 198°44.1 | 267°34.8 20.2 | 163°03.7 28.1 | 247°57.9 42.7 | 251°57.0 34.3 Jupiter 49°.46.0 12:33 
6 213°46.6 | 282°33.9  $22°19.9 | 178°04.9 N15°28.5 | 262°59.8 $18°42.5 | 266°59.1 $19°34.3 Saturn 53°29.2 12:18 
7 228°49.0 | 297°33.0 19.5 | 193°06.1 29.0 | 278°01.7 42.4 | 282°01.3 34.2 
g | 243°51.5 | 312°32.1 19.2 | 208°07.3 29.4 | 293°03.5 42.2 | 297°03.4 3a. ||| 3a" aoe Baeuee a 
9 258°53.9 | 327°31.2 ++ 188 | 223°08.5 ++ 29.9 | 308°05.4 ++ 421 | 312°056 -+ 341 Mars 324°56.0 18-09 
1o | 273°56.4 | 342°30.3 18.5 | 238°09.7 30.3 | 323°07.2 41.9 | 327°07.8 34.0 Haniee meat 1536 
11 | 288°58.9 | 357°29.4 18.1 | 253°10.9 30.7 | 338°09.1 41.8 | 342°09.9 33.9 on 53°218 a8 
12 | 304°01.3 12°28.5 §22°17.7 | 268°12.1 N15°31.2 | 353°10.9 $18°41.6 | 357°12.1 $19°33.8 
13 | 319°03.8 27° 27.6 17.4 | 283°13.4 31.6 8°12.8 41.5 12°14.2 33.8 Jan 24 Sun SHA — Mer.pass 
14 | 334°06.3 42° 26.7 17.0 | 298°14.6 32.1 23°14.7 41.3 27° 16.4 33.7 Venus 69°07.6 11:10 
15 | 349°08.7 57° 25.8 ++ 16.7 | 313°15.8 ++ 32.5 38°16.5 ++ 41.2 42°18.5 ++ 33.6 Mars —_ 324°25.9 18:07 
16 4°11.2 72° 24.9 16.3 | 328°17.0 33.0 53°18.4 41.0 57° 20.7 33.6 Jupiter 49°16.9 12:27 
17 19° 13.7 87° 24.0 15.9 | 343°18.2 33.4 68° 20.2 40.9 72° 22.9 33.5 Saturn 53°14.4 12:11 
18 34°16.1 | 102°23.1 $22°15.6 | 358°19.4 N15°33.8 | 83°221  $18°40.7 | 87°25.0 $19°33.4 Horizontal parallax 
19 49°18.6 | 117°22.2 15.2 13°20.6 34.3 | 98°24.0 40.6 | 102°27.2 33.4 Venue: 0.1 
20 64°21.0 | 132°21.3 14.8 | 28°21.8 34.7 | 113°25.8 40.4 | 117°29.3 33.3 Mars: 0.1 
21 79°23.5 | 1479204 ++ 145 | 43°23.0 ++ 35.2 | 128°27.7 ++ 403 | 132°315 ++ 33.2 
22 94°26.0 | 162°19.5 14.1 58° 24.2 35.6 | 143°29.5 40.1 | 147°33.6 33.2 
23 | 109°28.4 | 177°18.6 13.7 | 73°25.4 36.0 | 158°31.4 40.0 | 162°35.8 33.1 
Mer.pass.:15:43 v-0.9 d0.3 m-3.8 v1.2 d0.4 m0.3 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 
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2021 January 22 to Jan. 24 



























































































































































h 
=e Sun 
rl 
i GHA Dec Moon 
: 177° 07.1 $19°40.4 GHA Vv Dec 
Is ° 
192°06.9 aaa 78°47.8 15.1’ N13° d HP aa 
: 207°06.7 — 93°21.9 151 ape et 10.7’ 54.2" Lat. q wilight 
: s : . 7 : 
7 222°06.6 487 107°56.0 15.0’ ee 10.7’ 54.2" Ae aut. Civil Sunrise Sunset Twilight 
237° 06.4 = 122° 30.0 15.0 6 8 10.6' 54.2’ 07:38 09:17 Civil Na 
2 252° 06.2 cae 137°03.9 14.9" oe oe3, ff N70o | 7:27 Ae: = me (15.08 = 
: 3 151° : 00.9 ‘ : : ‘51 ; ; 6:47 
ee ee e | oh Bh Be) RS BS ie 
9 . 14.8" ° : 3 : 08:16 : :29 15: : 
8 97°05 36.4 | 180°4 N14°21.9 64° 09:27 53 7:08 
7 5.5 14.8’ 10.4 54.3’ 07:02 08:0 14:58 16: 
9 312°05 35.8 | 195°1 14°32.2 ; 62° 03 09:05 6:08 7.16 
6 . 92 147’ 10.4 ‘ 06:56 : 15:20 : : 
10 327° 05.4 35.2 | 209°52.9 . 14°42.6 10.3’ ae 60° | 06:51 riled 08:47 15:37 16:21 17:22 
i 34.6 14.7 14° 54.3 07:43 16:32 
1 342°05.2 34.1 224°26.6 14.6’ i 10.2’ 54.3’ N58° | 06:46 07: wes 15:51 16:42 i 
12 357°05.1 = . 239° 00.2 14.6’ oot 10.2’ 54.3’ 56° 06:41 35 08:21 16: : 17:34 
13 12°04.9 $19°33.5 | 253°33.7 14 15°13.2 10.1 54.3’ 54° | 06:37 oe 08:10 ica 16:50 17:39 
14 27°04, 32.9 | 268°07. 5’ N15°23.3 52° 07:21 08:01 16:57 7:4 
8 2 145" 10.1’ 54.3’ 06:33 ~—«O7: 16:24 243 
15 42°04 32.3 | 282°4 15°33.3 50° 15 07:52 17:04 «17:4 
6 . 06 144’ 10.0° 54.3" 06:29 ~~ O7: 16:32 : 48 
16 57°04 31.7 297°1 : 15° 43.3 ; . 45° 7:09 07:45 17:10 7: 
4 40 14.3’ 99° 543) 06:21 ~—06: 16:39 31 
17 72°04 31.1 | 311°4 15°53.2 3 ° 6:57 07:29 17:15 7: 
3 73 143' 99’ 543° N 40 06: : 16:55 : :55 
30.6 5 : 16°03 i 6:14 06: 17:27 “ 
18 87°04 326° 20.6 14.2’ 1 9.3’ , 35° 46 07:16 18:03 
a $19° 4.2 16° 54.3 06:07 : : 17:09 : 
19 30.0 ° 12.9 ' : ° 06:37 . 17:38 : 
1 | iweosg apa | deseo aa ieeaa3 n° 583° || 20° | sar 06:4 arat | iro ar 18 
21 132°03. 28.8 10°0 : : 16° 32.3 a 54.3’ N 10° s 06:14 06:3 : 17:55 1 ‘ 
6 i 0.0 14.0’ 9.6 54.3 05:35 : — rar oe 
22 147°03 28.2 24°33 : 16°41.9 : : 0° 06:00 06:22 : 18:10 8: 
5 ‘0 ©14.0° 9.6 54.4 05:21 ~©05: : 18:01 37 
23 162°03 27.6 39°0 ; 16°51.4 ; : 5:46 06:08 18:24 18: 
3 5.9 13.9' 9.5 5A Ss 10° ‘ : 18:16 49 
27.1 ° : 17°00.9 4 05:05 05:32 18:37 : 
SD.=16.2 53° 38.8 13.9’ ca 9.4" 54.4 20° 04: ; 05:54 . 9:03 
d=0.6 17°10.3 9.4" a08 ‘47 (05:15 18:30 18:52 
: 0 4 05: * : 
Sat GHA ; SD=148 sa ee on eae ee oo 
ec : 04: ; : : 
0 Foal “ GHA - 40° | 03:49 M2 05:10 | 19:13 19:29 20:00 
1 $19°26.5 5 Dec d 45° 04:27 04:5: 19:41 20: 
192°03.0 68°116 13.8 HP 03:25 (04: 58 19:25 19: 0:16 
2 207°02.8 | 82°44.4 13.7' N17°19.6 9.3° 54.4 S 50° 02:53 :09 04:44 19:39 ee 20:34 
3 292°Q9. 5.3 97° ; 17°28.9 oS : ° : 03:47 : , ; 20:57 
4 a + 24.7 eae 13.7 17°38.1 me oe 02:36 03:35 aa. 19:56 20:36 21:2 
5 252°02 4 24.1 126°22.3 ae 17°47.2 91 ai 56° an 03:23 04:09 a 20:47 te 
: 235 | 140°54. ; 17°56 a : : 03:07 : 114 21: ; 
6 | 267°022  si9*22.9 ee ee eee cee ee |e 58° | 007 azo Oe | eee — = 
02.0 , 7.2 13.4’ ; ; 54.5 02: : 20:36 : ; 
8 297°01.9 ae 169°59.6 133° N18" 14.2 8.9 aoe 2:27 03:32 20:50 rape 23:19 
9 | 312°017 | ae, ee ee 545 Lat. ~ Moonrise 
10 327°01.6 : 199° 04.2 13.2’ 31.7 8.7’ 5d. Fri Sat Moon 
11 0 20.6 213° : 18°40.4 : 5 N 72° Sun Fri set 
342°01.4 3°36.3 13.1' 8.6 54 2 09:22 ri Sat 
2 : 20.0 | 228°08 18°49.0 2 6 Sun 
- 357°01.3 s19°19.4 | 242° 4A 13.1" iee5ne ae 54.5 N 70° | 09:53 09:13 04:12 
3 . 4 ; . 5 6 : : 
14 ee 0nd ig.g | 257° 0.5 13.0 N19°06.0 ; ot 8° | 10:16 09:57 : 03:42 05:55 
27°00.9 57°12.4 12.9’ : 8.4 66 10:3 09:11 03: 
15 42°0 18.2 | 271°44.3 9 19°14.4 as 54.5 64° 34 0:27 10:17 :21 05:12 073 
16 57° Oe * 17.6 286° 16. ee, 19° 22.7 S 54.6" 62° oS 0:49 10:52 a 04:43 0 
a 00.6 170 16.2 12.8) 19°30, 8.3' 54.6 11:02 1:07 02:50 = 04:21 ae 
: 72°00.5 eee ane 2 ee el fee ee ae) a Ae 
8 87°00.3 : 19.6 12.6' : 8.1’ 54.6" N 58° ; 11:38 02:29 : 05:3 
19 : S$19°15.8 5 : 19°47.1 : 6 11:22 1:35 . " 03:50 05: 
ced) Gas fell eee. tae. ee oo oe] aoe. ae ft ee a 
21 131° 0.0 14.6 358°54.2 12.5' 20°02.9 ee 54.6 52° 11:37 1:56 12.2 02:13 03:27 0: 55 
22 ae * 14.0 13°25, 4 20° 10.7 2 oe 50° ae 2:05 12: 02:06 03:18 ee 
23 59.7 13.4 6 5.6 12.4 20°1 : 7.8 54.7 0 11:49 2:13 32 02:00 03:1 04:29 
161°59.6 ; 27°57.0 12.3’ 8.5 77 45° 12: : 12:42 ; :10 04:19 
12.8 42°92 3 20° 26.1 7 54.7 :02 2:29 13: 01:55 03:02 
SD.=16.2 d=06 8.20 12.2" 20°33.6 a 54.7 N 40° | 12:13 eae we 01:43 (02:47 oe 
Sun S.D.=14 7 54.77 35° 12:22 2:5 13:19 01:34 02: . 
GHA : 9 30° : :55 13:33 : 34 03:34 
0 Dec GHA Z 12:30 3:05 01:26 02:23 “ 
176°59.4 6 Vv 20 12:44 : 13:45 01: ; 03:21 
1 $19°12.2 : Dec ° 3:23 :19 02:13 
191°59.3 56°59.4 d HP N 10° | 12:5 14:06 | O01: 03:09 
; 116 3 12.1’ N20°4 ° 6 13:39 06 01:57 
5 a ae vee 14 ae 74 54.7" o° | 13:08 13:53 1 || Obes Odes cee 
21°59.0 01.5 12.0’ 73’ 54.7" s10° | 1 a 00:46 32 
4 236°58.8 * 10.4 100° 32.5 : 20°55.7 ’ av ° 3:20 4:08 ; , 01:30 02:16 
: 11.9’ és 2 54.8" 20 13:3 14:58 00: : 
5 251° 09.8 | 115°0 21°02.9 32 4:24 36 01:16 
: 58.7 nes. 456 ee 11.9 eng 71 54.8" 30° | 13:47 aS 15:17 00:25 on 02:00 
° 266°58.5  $19°08.6 : 4.2 11.8" atei7 0 7.0' 54.8" 35° 13:55 4:53 15:38 00:13 00:46 01:43 
Ell eee ee lictnee ee a 40° | 14:08 oe. pe | ae oo 
6 pe 07.4 ee 11.6’ °1°307 i 54.8" A 14:16 5:19 a a 00:27 ae 
10 ee * 06.8 187° 36.8 re 21°37.4 a a s a. 14:29 5:37 faa a 00:14 00:44 
11 341°57.8 = 202°07.2 11.4 ce 6.6" a 54° spi 5:46 16:54 ee a 00:25 
7 ° a + i « : - > 
e 356°57.6  $19°04.9 se 37.6 11.3’ ee 7 54.9" 56° | 14:51 ae 17:06 | 23:45 eo 00:16 
° + + in ; ° : ie a a 
14 ee 04.3 aan 11.3’ N22°03.2 . 54.9 S ae 15:00 6:18 ee 23:36 23:55 meee 
= a oo SS a eo eae eae ees Sage. “ee oo 
16 56°57.0 031 | 274384 ILD 22°15 6155.0 5 23:15 23:27 23:47 
17 02.5 22°2 at 0" un 
: 71°56.9 OL9 ee 11.0 ae 6.0 55.0’ Day Eqn.of Time Mer Moon 
5 86°56.7 5 3°38.4 10.9 ie 5.9’ 55.0" oo" 12 : Mer.Pass. 
19 $19°01.3 ° 22° 33.3 , Pass Age 
101°56.6 318°08.3 10.8’ 5.8 55.0" mm:ss mm: Upper Lo 
20 116°56.5 ie 332°38.1 ip! N22°39.0 5.6" ee! 29 es iss hh:mm hh:mm eee 9-11 
21 | 131956. 00.0 | 347°07. 22°44.6 ‘5 32 (11:40 zmm_| 65-82% 
3 ° 7.8 10.7’ 5.5: 55.1’ 23 11: 12:12 : 
22 146° 18°59.4 1° 22°50.1 147 11:55 19:19 06:57 ~ 
- 46°56.2 eae °37.5 10.6" 225 5.4’ 55.1" 24] 12:02 12: 12:12 | 20:05 \ 
161°56.0 58.2 16°07.1 10.6' aaa 5.3 55.1’ 2:10 12:12 20.53 07:41 
: ° ‘ 7 ‘ f : 3 if 
SD.—16.2 ame 30°36.6 10.5' ecenRo Ti 551 08:29 
S.D.=15.0 - mae 
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January 25, 26, 27 (Mon., Tue., Wed.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 124°30.9 | 192°17.7 $22°13.4 | 88°26.6 N15°36.5 | 173°33.3 $18°39.8 | 177°38.0 $19°33.0 Alpheratz  357°38.2 29°12.4 
1 139°33.4 | 207°16.8 13.0 | 103°27.8 36.9 | 188°35.1 39.7 | 192°40.1 33.0 Ankaa 353°10.6 = -42° 11.9 
2 154°35.8 | 222°15.9 12.6 | 118°29.0 37.4 | 203°37.0 39.5 | 207°42.3 32.9 Schedar  349°34.8 56°39.3 
3 169°38.3 | 237°15.0 ++ 12.2 | 133°302 ++ 37.8 | 218°388 +--+ 39.3 | 222°444 ++ 328 Diphda 348°50.7_ ~—-17° 52.5 
4 184°40.8 | 252°14.1 11.9 | 148°31.4 38.3 | 233°40.7 39.2 | 237°46.6 32.7 Achernar 335°22.8 ~~ -57°08.2 
5 199°43.2 | 267°13.2 11.5 | 163°32.6 38.7 | 248°42.5 39.0 | 252°48.7 32.7 Hamal — 327°54.8 23°33.7 
6 214°45.7 | 282°12.3 $22°11.1 | 178°33.8 N15°39.1 | 263°44.4 $18°38.9 | 267°50.9 $19°32.6 Polaris — 315°23.3 89°21.4 
7 229°48.2 | 297°11.4 10.7 | 193°34.9 39.6 | 278°46.3 38.7 | 282°53.0 32.5 Acamar — 315°14.2, -40° 13.6 
8 244°50.6 | 312°10.5 10.3 | 208°36.1 40.0 | 293°48.1 38.6 | 297°55.2 32.5 Menkar —314°09.4 4°10.2 
9 | 259°53.1 | 327°09.7 ++ 10.0 | 223°37.3 ++ 40.5 | 308°50.0 -- 38.4 | 312°57.4 -- 32.4 Mirfak — 308°32.6 = -49°56.2 
10 | 274°55.5 | 342°08.8 09.6 | 238°38.5 40.9 | 323°51.8 38.3 | 327°59.5 32.3 Aldebaran = 290°43.1 16° 33.0 
11 | 289°58.0 | 357°07.9 09.2 | 253°39.7 41.3 | 338°53.7 38.1 | 343°01.7 32.3 Rigel 281°06.7,—-8° 10.8 
12 | 305°00.5 | 12°07.0 $22°08.8 | 268°40.9 N15°41.8 | 353°55.6  $18°38.0 | 358°03.8  $19°32.2 Capella, «2800 203 gocale 
; : : : : ; : Bellatrix 278°26.1 6°22.0 
13. | 320°02.9 | 27°06.1 08.4 | 283°42.1 42.2 8°57.4 37.8 | 13°06.0 32.1 Fist? tenes Pre 
14 | 335°05.4 | 42°05.2 08.0 | 298°43.3 42.7 | 23°59.3 37.7 | 28°08.1 32.1 ‘x Li STC? seas 
15 | 350°07.9 | 57°04.3 ++ 07.6 | 313°44.5 ++ 431 | 39°011 ++ 375 | 43°103 ++ 32.0 ee ie a BTgtses Fie 
16 5°10.3 | 72°03.4 07.3 | 328°45.7 43.5 | 54°03.0 37.4 | 58°12.5 31.9 ent DbaoRS: Soap: 
17 20°12.8 | 87°02.5 06.9 | 343°46.9 44.0 | 69°04.9 37.2 | 73°14.6 31.9 Pee Seen cee 
18 35°15.3 | 102°01.6  $22°06.5 | 358°48.1 N15°44.4 | 84°06.7 $18°37.1 | 88°16.8 $19°31.8 Adhara 255°08.0 —--29°00.2 
19 50°17.7 | 117°00.7 06.1 | 13°49.3 44.9 | 99°08.6 36.9 | 103°18.9 31.7 Procyon 244°53.9 5°10.2 
20 65°20.2 | 131°59.8 05.7 28°50.5 45.3 | 114°10.4 36.8 | 118°21.1 31.7 Pollux 243°20.9 27°58.4 
21 80°22.7 | 146°58.9 ++ 05.3 | 43°51.7 ++ 45.7 | 1299123 ++ 36.6 | 133°23.2 ++ 316 Avior 234°153 ~~» --59°34.6 
22 95° 25.1 161°58.0 04.9 58°52.9 46.2 | 144°14.1 36.5 148°25.4 31.5 Suhail 222° 48.2 -43°31.0 
23 110° 27.6 176°57.1 04.5 73°54.1 46.6 159° 16.0 36.3 163° 27.6 31.4 Miaplacidus 221°37.8 -69°48.1 
Mer.pass.:15:39 v-0.9 d0.4 m-3.8 v1.2 d0.4 m0.3 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.6 -8°45.0 
Regulus 207° 37.6 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.5 61° 38.1 
0 | 125°30.0 | 191°56.3  $22°04.1 | 88°55.2 N15°47.1 | 174°17.9  $18°36.2 | 178°29.7 $19°31.4 ee tea e Lieeae a 
. : . : : : . : . Gienah 175° 46.7 -17°39.4 
1 140° 32.5 206° 55.4 03.7 103°56.4 47.5 189°19.7 36.0 193° 31.9 31.3 Acrux 173° 03.2 -63°12.6 
2 155°35.0 | 221°54.5 03.3 | 118°57.6 47.9 | 204°21.6 35.9 | 208°34.0 31.2 Gacrux 171°548 --57°13.5 
3 170°37.4 | 236°53.6 ++ 029 | 133°588 ++ 48.4 | 2199234 ++ 35.7 | 223°362 ++ 31.2 Alioth 166° 15.7 55°50 5 
4 185°39.9 | 251°52.7 02.5 | 149°00.0 48.8 | 234°25.3 35.6 | 238°38.3 31.1 Spica 158°256 -11°16.2 
5 200°42.4 | 266°51.8 02.1 | 164°01.2 49.3 | 249°27.2 35.4 | 253°40.5 31.0 Alkaid  152°54.6 49°12.3 
6 215°44.8 | 281°50.9  $22°01.7 | 179°02.4 N15°49.7 | 264°29.0 $18°35.2 | 268°42.6  $19°31.0 Hadar 148°40.4 —--60°28.1 
7 230°47.3 | 296°50.0 01.3 | 194°03.6 50.1 | 279°30.9 35.1 | 283°44.8 30.9 Menkent  148°01.3  — -36°28.2 
8 245°49.8 | 311°49.1 00.9 | 209°04.8 50.6 | 294°32.7 34.9 | 298°47.0 30.8 Arcturus — 145°50.9 9°04.3 
9 260°52.2 | 326°48.3 ++ 004 | 224°059 ++ 51.0 | 3099346 -+ 348 | 313°491 -+ 308 Rigil Kent. | 139°44.7 —_-60°54.9 
1o | 275°54.7 | 341°47.4 = 22°00.0 | 239°07.1 51.4 | 324°36.5 34.6 | 328°51.3 30.7 Kochab —137°20.1 74°03.9 
11 | 290°57.2 | 356°46.5  21°59.6 | 254°08.3 51.9 | 339°38.3 34.5 | 343°53.4 30.6 Zuben'ubi 136°59.6 —--16° 07.6 
12 305°59.6 11°45.6  $21°59.2 | 269°09.5 N15°52.3 | 354°40.2 $18°34.3 | 358°55.6 $19°30.6 Alphecca 126° 06.6 26°38.5 
13 321°02.1 26° 44.7 58.8 | 284°10.7 52.8 9° 42.0 34.2 13°57.7 30.5 Antares 112°20.0 —-26° 28.6 
14 | 336°04.5 | 41°43.8 58.4 | 299°11.9 53.2 | 24°43.9 34.0 | 28°59.9 30.4 Atria 107°17.4 — -69°03.6 
15 | 351°07.0 | 56°429 ++ 58.0 | 3149131 -- 53.6 | 39°45.7 -- 339 | 449021 -+ 30.4 Sabik — 102°06.7— -15° 45.0 
16 6°09.5 | 71°42.0 57.5 | 329°14.3 54.1 | 54°47.6 33.7 | 59°04.2 30.3 Shaula —-96°15.0— -37°07.0 
17 21°11.9 | 86°41.2 57.1 | 344°15.4 54.5 | 69°49.5 33.6 | 74°06.4 30.2 Rasalhague 96°01.8 2°32.6 
18 36°14.4 | 101°40.3 $21°56.7 | 359°16.6 N15°55.0 | 84°51.3 $18°33.4 | 89°08.5 $19°30.1 Eitan 2 20ee n. Se acenee 
19 51°16.9 | 116°39.4 56.3 | 14°17.8 55.4 | 99°53.2 33.3 | 104°10.7 30.1 vere a. aes 
20 66°19.3 | 131°38.5 55.9 | 29°19.0 55.8 | 114°55.0 33.1 | 119°12.8 30.0 ee, Seas ores 
21 | 81°218 | 146°376 ++ 55.4] 44°202 ++ 563 | 129°569 -- 33.0 | 134°15.0 -+ 299 un Boo, meee 
22 96°24.3 | 161°36.7 55.0 | 59°21.4 56.7 | 144°58.8 32.8 | 149°17.2 29.9 Altair: "02,03: ee 
23 | 111°26.7 | 176°35.9 54.6 | 749225 57.2 | 160°00.6 32.7 | 164°19.3 29.8 ee Peon ea 
Mer.pass.:15:35 v-0.9 d0.4 m-3.8 v1.2 d0.4 m0.3 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Enif 33°42.2 9°58.2 
AINa'ir —-27°37.4.— -46°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
O° oO 
0 | 126°29.2 | 191°35.0 $21°54.2 | 89°23.7 N15°57.6 | 175°02.5  $§18°32.5 | 179°21.5  §19°29.7 Scheat = 1348.50 2811.8 
1 | 141°31.7 | 206°34.1 53.7 | 104°24.9 58.0 | 190°04.3 32.3 | 194°23.6 29.7 Matkab:s 2192333 db219'0 
2 156° 34.1 221° 33.2 53.3 119° 26.1 58.5 205°06.2 32.2 209° 25.8 29.6 Jan 25 Mon SHA Mer.pass 
3 171°36.6 | 236°323 ++ 529 | 134°273 ++ 58.9 | 220°081 ++ 32.0 | 2249279 ++ 205 Venus —-67°.46.8 11:11 
4 186°39.0 | 251°31.4 52.4 | 149°28.4 59.3 | 235°09.9 31.9 | 239°30.1 29.5 Mars 323°55.7 18:05 
5 201°41.5 | 266°30.6 52.0 | 164°29.6 15°59.8 | 250°11.8 31.7 | 254°32.3 29.4 Jupiter 49° 02.3 12:24 
6 216°44.0 | 281°29.7 $21°51.6 | 179°30.8 N16°00.2 | 265°13.6  $18°31.6 | 269°34.4  $19°29.3 Saturn 53°07.0 12:08 
7 231°46.4 | 296°28.8 51.1 | 194°32.0 00.7 | 280°15.5 31.4 | 284°36.6 29.3 
8 | 246°48.9 | 311°27.9 50.7 | 209°33.2 01.1 | 295°17.3 31.3 | 299°38.7 29.2 || Jan ss peeyns a 
9 261°51.4 | 326°27.0 ++ 50.3 | 2249343 ++ 015 | 310°19.2 ++ 311 | 314°409 ++ 291 Mars 303°25 2 18-03 
10 | 276°53.8 | 341°26.2 49.8 | 239°35.5 02.0 | 325°21.1 31.0 | 329°43.0 29.1 Pasar” baears (ot 
11 | 291°56.3 | 356°25.3 49.4 | 254°36.7 02.4 | 340°22.9 30.8 | 344°45.2 29.0 Bath 55507 oak 
12 | 306°58.8 | 11°24.4 $21°48.9 | 269°37.9 N16°02.8 | 355°24.8 $18°30.7 | 359°47.4 $19°28.9 
13 322°01.2 26° 23.5 48.5 | 284°39.1 03.3 10° 26.6 30.5 14° 49.5 28.8 || Jan 27 Wed SHA — Mer.pass 
14 337° 03.7 41° 22.6 48.0 | 299°40.2 03.7 25° 28.5 30.4 29°51.7 28.8 Venus 65°05.8 11:14 
15 | 352°06.1 | 56°21.8 ++ 47.6 | 314°41.4 -+ 04.2 | 40°304 ++ 30.2 | 44°538 ++ 287 Mars 322°54.5 18:01 
16 7° 08.6 71° 20.9 47.2 | 329°42.6 04.6 55°32.2 30.0 59°56.0 28.6 Jupiter 48°33.3 12:18 
17 22°11.1 86° 20.0 46.7 | 344°43.8 05.0 70°34.1 29.9 74°58.1 28.6 Saturn 52°52.3 12:01 
18 37°13.5 | 101°19.1 $21°46.3 | 359°44.9 N16°05.5 | 85°35.9 $18°29.7 | 90°00.3 $19°28.5 Horizontal parallax 
19 52°16.0 | 116°18.3 45.8 | 14°46.1 05.9 | 100°37.8 29.6 | 105°02.5 28.4 Venus: 0.1 
20 67°18.5 | 131°17.4 45.4 | 29°47.3 06.3 | 115°39.7 29.4 | 120°04.6 28.4 Mars: 01 
21 82°20.9 | 146°16.5 ++ 44.9 44° 48.5 ++ 06.8 | 130°41.5 ++ 29.3 | 135°06.8 ++ 28.3 
22 97°23.4 | 161°15.6 44.5 | 59°49.7 07.2 | 145°43.4 29.1 | 150°08.9 28.2 
23 | 112°25.9 | 176°14.8 44.0 | 74°50.8 07.7 | 160°45.2 29.0 | 165°11.1 28.2 
Mer.pass.:15:32 v-0.9 d0.4 m-3.8 v1.2 d0.4 m0.4 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 
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2021 January 25 to Jan. 27 













































































































































































h Sun Moon 
Mon GHA Dec GHA v Dec d HP Lat Twilight Sunrise | Sunset Twilight 
0 176°55.9  §18°57.6 | 45°06.0 10.4 N23°110 5.0° 55.2” Naut. Civil Civil Naut. 
1 191°55.7 57.0 59°35.4 10.3’ 23°15.9 49° 55.2" N 72° | 07:29 09:04 11:34 12:53 15:23 6:57 
° ’ oO ’ , 
; oe ee tee! a oe re SF N70° | 07:19 08:41 10:19 14:07 15:45 17:08 
; eerie ot eee, aa ee Gh, ee 68° | 07:10 08:23 09:42 14:44 16:03 7:16 
: see eae: ane oe 5 3 66 07:03 08:09 09:16 15:10 16:17 7:23 
: . : : . 4.4 55.3 64° | 06:57 07:57 08:56 15:30 16:29 17:30 
6 266°55.0 $18°53.9 | 132°01.3 10.0’ N23°38.9 4.3’ 55.3" 62° | 06:51 07:47 08:40 15:46 16:39 7:35 
7 281°54.9 53.2 | 146°30.3 9.9' 23° 43.2 4.2’ 55.3" 60° | 06:46 07:38 08:27 15:59 16:48 17:40 
8 296°54.7 52.6 | 160°59.2 9.9 23°47.3 4.1’ 55.3" ‘ “ : : : . 
: ae oe ieee ae oo ge N58° | 06:41 07:30 08:15 16:11 16:56 17:45 
oe : eee 8 eon 0 : 56 06:37. 07:23 08:05 16:21 17:03 7:49 
10 326°54.5 51.4 | 189°56.8 9.7 23°55.3 3.8’ 55.4 54° | 06:33 07.17 07.56 16.29 17.09 17:52 
11 341°54.3 50.8 204° 25.5 9.7 23°59.1 3.7 55.4 52° 06:30 07:11 07:49 16:37 17:15 7:56 
12 356°54.2 -§18°50.1 | 218°54.2 9.6 N24°02.7 3.6’ 55.4 50° | 06:26 07:06 07:41 16:44 17:20 7:59 
, a ee cet 9.6" 24°06.3 3.5’ 55.5" 45° | 06:19 06:54 07:26 17:00 17:31 18:07 
53. 48. 47°51. 5 24°09. 4 5 
: es ae sa - vee : : . = _ N 40° | 06:12 06:45 7:14 17:12. 17:41 8:14 
ie Babes 6 ae | eee aa aaeies ea 2 35 06:05 06:36 07:03 17:23 17:50 8:20 
; ; : ; : 55.5 ° : : : : : : 
ne aioe ea | siete’ ae Seles aa Gee 30 05:59 06:28 06:53 17:32 17:57 18:26 
rut i nae : . . . 20° | 05:47 06:14 06:37 17:48 18:12 8:38 
18 86°53.4  $18°46.4 | 305°44.7 9.3' N24°22.2 2.9' 55.6" N10° | 05:35 06:01 06:23 18:03 18:25 18:50 
7 ee = > 9.2' 24°25.0 2.7’ 55.6" 0° | 05:22 05:47 06:09 18:16 18:38 9:03 
si cea eta . Sieaee a ae $10° | 05:07 05:33 05:55 18:30 18:52 9:18 
; : : ; : . 20° 04:49 05:17 05:41 18:44 19:08 19:36 
° fe} , ° ’ 
22 146°52.8 43.9 3°37.3 9.0 24°326 2.4" 55.7 6 ; : ; : 
— iarenae 5 ines a Siraue) 50h 30 04:26 04:57 05:23 19:01 19:27 9:59 
: : : : : : : 35° | 04:11 04:45 05:13 19:11 19:39 20:13 
SD.=16.2 d=0.6 S.D.=15.1 40° 03:54 04:31 05:02 19:23 19:53 20:31 
° ie 3 ; . « is 
Tue GHA Dec GHA vy Dec d HP 2 2 | = | oo aia ee 
0 176°52.6 $18°42.6 32°33.2 8.9’ N24°37.1 92.1’ 55.7" 52° | 92-44 03-42 04:24 ae ee a 
1 191°52.4 42.0 47°01.1 8.9" 24°39.1 2.0' 55.8" 54° | 02:24 03:30 04:15 20:09 20-54 21:58 
2 206°52.3 41.3 61°29.0 8.8" 24°41.0 1.8’ 55.8" 56° | 01.59 03.15 04:05 30:19 91.08 92.23 
3 221°52.1 + 40.7 75° 56.8 8.8 24° 42.8 1.7 55.8 58° 01:2 02:58 03:54 20:30 21:25 22:58 
4 236°52.0 40.1 90° 24.5 8.7’ 24°445 1.6 55.8" S 60° 02:38 03:40 20:43 21: - 
5 251°51.9 39.4 | 104°52.2 8.7’ 24° 46.0 1.4 55.9" - : - = 
6 266°51.8  $18°38.8 | 119°19.8 8.6"  N24°47.3 1.3’ 55.9" Lat. Moonrise Moonset 
7 281°51.6 38.2 | 133°47.4 8.6" 24° 48.6 1.2’ 55.9’ Mon Tue Wed Mon Tue Wed 
8 296°51.5 37.5 | 148°15.0 8.5' 24°49.7 1.0° 55.9" N 72° 
9 311°51.4 - 36.9 | 162°42.5 8.5' 24°50.7. 0.9" ~— 56.0" 6 
10 326°51.2 36.3 | 177°10.0 8.4 24°51.5 0.8' 56.0" n a 
11 341°51.1 35.6 | 191°37.4 8.4' 24°52.2 0.6' 56.0" 66° | 09:49 08:42 
12 356°51.0 $18°35.0 206°04.8 8.4" N24°52.8 0.5" 56.0' 64° 11:01 1:30 12:40 07:31 08:53 09:37 
13 11°50.8 34.3 220 °32.1 8.3! 24 °53.2 0.4" 56.1" 62° 11:37 2:15 13:20 06:55 08:07 08:57 
= Fee ; aa aire > oe ea 2 60° 12:03 2:45 13:48 06:30 07:38 08:29 
i aPEoa a5 Al) apace aot Gee gage eed N58° | 12:24 3:08 14:09 06:09 07:15 08:07 
7 iS Pee ert es aa SALE. c0o% Bea 56° | 12:41 3:26 14:27 05:53 06:57 07:49 
, : . : : . ; 54° 12: :42 14:42 : : : 
18 86°50.2 $18°31.1 | 292°48.3 8.1’ N24°53.3. -0.3' = 56.2" 52° — oe 14:55 a as ples 
a pees ae eee 8.1 24°52-9 -0.5' 86.2 50° | 13:19 4:07 15:06 05:15 06:16 =~=—07:09 
tee : 321°42.5 8.1 24°52.4 — -0.6' 56.2 45° | 13:42 4:31 15:30 04:52 05:52 06:45 
21 131°49.8 - 29.2 | 336°09.6 8.1 24°51.7 -0.7' 56.3" ficied : : : : 
22 146° 49.7 28.6 | 350°366 8.0’  24°509 -0.9' 56.3" Sele oe la ee 
23 161°49.6 27.9 5°03.6 8.0" 24°50.0  -1.0" 56.3" . : 5:07 16:05 | 04:19 05:16 06:10 
=e ae Sposa 30 14:30 5:21 16:18 04:06 05:02 05:56 
=16. =0. D.=15. 20° 14:53 5:45 16:42 03:43 04:38 05:32 
N10° | 15:13 6:06 17:02 03:24 04:17 05:12 
Wed GHA 
. oeape mo a a — ——— o° | 15:32 16:26 17:21 | 03:06 03:58 04:52 
: etre 18 ie — ae scrote 12 56.3’ $10° | 15:51 6:45 17:40 02:47 = 03:39 04:33 
: 6-13" 56.4 20° | 16:11 7:06 18:00 02:28 «= 03:18 =—(04:12 
2 206° 49.2 26.0 48° 24.5 7.9 24°46.2 -1.4" 56.4 30° | 16:3 : 
: . . : , ; ; 35 7:30 18:23 02:06 02:54 03:48 
3 221° 49.0 25.4 62°51.5 7.9 24°44.7 1.6" = 56.4 ase | 16:40 ; 
. ; , : : ; : 7:45 18:37 01:53 02:40 03:34 
4 236° 48.9 24.7 77°18.4 7.9 24°43.1 0 -1.7' 56.5 ° ‘ ; 
: aeieae 6 ae aisges oe Saag oe ee 40 17:05 8:01 18:52 01:38 02:24 03:18 
: os ee ee oa nas: > sie 45° | 17:24 8:21 19:11 01:20 02:04 02:58 
: sate leg: ee eee oe s50° | 17:48 18:46 19:34 | 00:58 01:40 02:33 
: ; : 2 ; mee = 52° | 18:00 8:57 19:45 00:47 01:28 02:21 
fo} ° ° 
8 296° 48.4 22.1 | 135°05.8 7.8 24°35.0 -2.3' 56.6 ° 
> : s , : ; , 54 18:13 9:11 19:58 00:35 01:15 02:08 
9 311° 48.3 21.5 | 149°32.6 7.8 24°326 8 8-2.4" 56.6 mee.| 498 67 ap:12 ona 00.50 = 
10 326° 48.2 20.8 | 163°59.5 7.8" 24°30.1 -2.6' 56.6" ° : : ; : s ao 
11 341°48.1 20.2 | 178°263 = 7.8" 24°27.5 -2.7" 56.6" cet eee eee ee 
7 ‘ : : . $60° | 19:08 20:09 20:50 = 00:19 01:11 
12 356°47.9 $18°19.5 | 192°53.1 7.8'  N24°24.7  -2.9' 56.7’ 
13 11°47.8 18.9 | 207°19.8 7.8" 24°21.7 = --3.0" 56.7" Sun Moon 
14 26°47.7 18.2 | 221°46.6 7.8" 24°18.6 -3.2" 56.7" a Eqn.of Time Mer. Mer.Pass. Age 
15 41°47.6 * 17.5 | 236°13.4 7.8" 24°15.4 -3.3' 56.7’ ss oo" 12h Pass Upper Lower 12-14 
16 56°47.5 16.9 250° 40.2 7.8 24°12.0 -3.4' 56.8" mmi:ss mmi:ss hh:mm hh:mm hh:mm 89-98% 
17 71°47.3 16.2 | 265°06.9 7.8" 24°08.5 -3.6" 56.8" >) = = 19 sag ‘edi ay 
18 86°47.2 $18°15.6 | 279°33.7 7.8’ = N24°04.9-3.7' 56.8 3 ) 
19 101°47.1 149 | 294°005 7.8 24°01.1 -3.9" 56.8 = = 3 a ee / 
: : : : ; : 27 | 12:42 12:48 12:13 23:34 11:06 
20 116° 47.0 14.3 | 308°27.2 7.8" 23°57.1 + -4.0' 56.9" ; ; 
21 131°46.9 - 13.6 | 322°54.0 7.8" 23°53.0 -4.1' 56.9" 
22 146° 46.7 13.0 | 337°20.8 7.8" 23°48.8 ©=-4.3' 56.9" 
23 161° 46.6 12.3 | 351°47.6 7.8" 23°44.5  -4.4" 57.0" 
SD.=16.2 d=0.6 S.D.=15.4 
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January 28, 29, 30 (Thu., Fri., Sat.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 127°28.3 | 191°13.9 $21°43.5 | 89°52.0 N16°08.1 | 175°47.1 $18°28.8 | 180°13.2 $19°28.1 Alpheratz  357°38.2 29°12.4 
1 142°30.8 | 206°13.0 43.1 | 104°53.2 08.5 | 190°49.0 28.7 | 195°15.4 28.0 Ankaa 353°10.6 = -42°11.8 
2 157°33.3 | 221°12.1 42.6 | 119°54.3 09.0 | 205°50.8 28.5 | 210°17.6 28.0 Schedar  349°34.8 56°39.3 
3 172°35.7 | 236°11.3 ++ 42.2 | 134°55.5 ++ 09.4 | 220°527 ++ 28.4 | 2259197 ++ 27.9 Diphda 348°50.7.—-17°52.5 
4 187°38.2 | 251°10.4 41.7 | 149°56.7 09.8 | 235°54.5 28.2 | 240°21.9 27.8 Achernar 335°22.8 ~—-57°08.2 
5 202°40.6 | 266°09.5 41.3 | 164°57.9 10.3 | 250°56.4 28.1 | 255°24.0 27.7 Hamal —_327°54.8 23°33.7 
6 217°43.1 | 281°08.7 $21°40.8 | 179°59.0 N16°10.7 | 265°58.3 $18°27.9 | 270°26.2 $19°27.7 Polaris 315°24.8 89°21.4 
7 232°45.6 | 296°07.8 40.3 | 195°00.2 11.1 | 281°00.1 27.7 | 285°28.3 27.6 Acamar —315°14.2. -40° 13.6 
8 | 247°48.0 | 311°06.9 39.9 | 210°01.4 11.6 | 296°02.0 27.6 | 300°30.5 27.5 Menkar — 314°09.4 4° 10.2 
9 | 262°50.5 | 326°06.0 -- 39.4 | 225°026 -- 120 | 311°038 -+ 27.4 | 315°32.7 ++ 275 Mirfak — 308°32.6 = 49° 56.2 
10 | 277°53.0 | 341°05.2 38.9 | 240°03.7 12.4 | 326°05.7 27.3 | 330°34.8 27.4 Aldebaran — 290°43.1 16° 33.0 
11 | 292°55.4 | 356°04.3 38.5 | 255°04.9 12.9 | 341°07.5 27.1 | 345°37.0 27.3 Rigel —-281°06.7— -8° 10.8 
12 | 307°57.9 | 11°03.4 §21°38.0 | 270°06.1 N16°13.3 | 356°09.4 $18°27.0 | 0°39.1 $§19°27.3 ace a eeae pares 
13 | 323°00.4 | 26°02.6 37.5 | 285°07.2 13.8 11°11.3 26.8 15° 41.3 27.2 ee ee BTAeUR GS near. 
14 | 338°02.8 | 41°01.7 37.1 | 300°08.4 14.2 | 26°13.1 26.7 | 30°43.4 27.1 a _ Seine oe 
15 | 353°05.3 56°00.8 -- 36.6 | 315°09.6 ++ 14.6 41°15.0 ++ 26.5 45°45.6 ++ 27.1 tes ee SOoke aioe 
16 8°07.8 | 71°00.0 36.1 | 330°10.7 15.1 56°16.8 26.4 | 60°47.8 27.0 oe. B63°ES 3 oune 
17 23° 10.2 85°59.1 35.6 | 345°11.9 15.5 71°18.7 26.2 75° 49.9 26.9 ae ce aoe 
18 38° 12.7 100°58.2 $21°35.2 0°13.1 N16°15.9 86° 20.6 $18° 26.1 90°52.1 $19°26.9 Adhara 255°08.0 -29° (00.2 
19 53°15.1 | 115°57.3 34.7 15°14.3 16.4 | 101°22.4 25.9 | 105°54.2 26.8 Procyon 244°53.8 5°10.2 
20 68°17.6 130°56.5 34.2 30°15.4 16.8 116° 24.3 25.8 120°56.4 26.7 Pollux 243°20.9 27°58.4 
21 83°20.1 | 145°55.6 ++ 33.7 | 45°16.6 ++ 17.2 | 1319261 ++ 25.6 | 135°585 ++ 266 Avior 234°15.3. ~—--59°34.6 
22 98°22.5 | 160°54.7 33.3 | 60°17.8 17.7 | 146°28.0 25.4 | 151°00.7 26.6 Suhail 222°48.1 ~—--43°31.0 
23 113°25.0 175°53.9 32.8 75° 18.9 18.1 161°29.9 25.3 166°02.9 26.5 Miaplacidus 221°37.8 -69° 48.1 
Mer.pass.:15:28 v-0.9 d0.5 m-3.8 v1.2 d0.4 m0.4 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.6 -8°45.0 
Regulus 207°37.5 1°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = -193°44.5 61° 38.1 
Denebola 82° 28.0 4°27.2 
0 128°27.5 | 190°53.0  $21°32.3 | 90°20.1 N16°18.5 | 176°31.7 $18°25.1 | 181°05.0  $19°26.4 Gienah 75°46.7  -17°39.4 
1. 143°29.9 | 205°52.2 31.8 | 105°21.3 19.0 | 191°33.6 25.0 | 196°07.2 26.4 Keb 73°032  -63°12.6 
2 158°32.4 | 220°51.3 31.3 | 120°22.4 19.4 | 206°35.4 24.8 | 211°09.3 26.3 Caetis 71°548 -57°136 
3 173°34.9 | 235°50.4 ++ 30.8 | 135°23.6 ++ 19.8 | 2219373 ++ 247 | 2269115 ++ 262 ‘Alioth 66°15.7 55°50.5 
4 188°37.3 | 250°49.6 30.4 | 150°24.7 20.3 | 236°39.2 24.5 | 241°13.6 26.2 Snicd 58°256  -11°16.2 
5 203°39.8 | 265°48.7 29.9 | 165°25.9 20.7 | 251°41.0 24.4 | 256°15.8 26.1 Alkaid 52°54.5 49°12.3 
6 218°42.3 | 280°47.8  $21°29.4 | 180°27.1 N16°21.1 | 266°42.9 $18°24.2 | 271°18.0 $19°26.0 Hadar 48°40.4 —_ -60°28.1 
7 233°44.7 | 295°47.0 28.9 | 195°28.2 21.6 | 281°44.8 24.1 | 286°20.1 26.0 Menkent 48°01.3 —- -36°28.2 
8 248°47.2 | 310°46.1 28.4 | 210°29.4 22.0 | 296°46.6 23.9 | 301°22.3 25.9 Arcturus 45°50.8 9°04.3 
9 263°49.6 | 325°45.2 ++ 27.9 | 225°30.6 ++ 225 | 3119485 ++ 23.7 | 316°244 ++ 25.8 Rigil Kent. 39°44.6 — -60°55.0 
10 | 278°52.1 | 340°44.4 27.4 | 240°31.7 22.9 | 326°50.3 23.6 | 331°26.6 25.8 Kochab 37°20.1 74° 03.9 
11 | 293°54.6 | 355°43.5 26.9 | 255°32.9 23.3 | 341°52.2 23.4 | 346°28.7 25.7 Zuben' ubi 36°59.6  -16°07.6 
12 308°57.0 10°42.7 §21°26.4 | 270°34.1 N16°23.8 | 356°54.1 $18°23.3 1°30.9  $19°25.6 Alphecca 26° 06.6 26°38.5 
13 | 323°59.5 | 25°41.8 25.9 | 285°35.2 24.2 | 11°55.9 23.1 16°33.1 25.5 Antares 12°19.9 — -26°28.6 
14 | 339°02.0 | 40°40.9 25.4 | 300°36.4 24.6 | 26°57.8 23.0 | 31°35.2 25.5 Atria 07°17.3 — -69°03.6 
15 354°04.4 55°40.1 ++ 24.9 | 315°37.5 ++ 25.1 41°59.6 ++ 22.8 46° 37.4 ++ 25.4 Sabik 02°06.7 -15°45.0 
16 9°06.9 | 70°39.2 24.4 | 330°38.7 25.5 | 57°O1.5 22.7 | 61°39.5 25.3 Shaula 96°15.0 — -37°07.0 
17 24° 09.4 85° 38.4 23.9 | 345°39.9 25.9 72° 03.4 22.5 76°41.7 25.3 Rasalhague 96°01.8 2°32.6 
1s | 39°11.8 | 100°37.5  $21°23.4 0°41.0 N16°26.4 | 87°05.2 $18°22.3 | 91°43.9 $19°25.2 Elian - 90ers fat 20 
19 54°14.3 | 115°36.6 22.9 | 15°42.2 26.8 | 102°07.1 22.2 | 106°46.0 25.1 || Kaus ees se 2345 22.4 
20 69°16.7 | 130°35.8 22.4 | 30°43.3 27.2 | 117°08.9 22.0 | 121°48.2 25.1 ae eet Ses 
21 84°19.2 | 145°34.9 ++ 21.9 45° 44.5 ++ 27.7 | 132°10.8 ++ 21.9 | 136°50.3 <= 25.0 pies a Secea 
22 99°21.7 | 160°34.1 21.4 60°45.7 28.1 | 147°12.7 21.7 | 151°52.5 24.9 eset Sai eeNGA 
° ° ° ° ° + = . 
23 | 114°24.1 | 175°33.2 20.9 | 75°46.8 28.5 | 162°14.5 21.6 | 166°54.6 24.9 on oboe A oe 
Mer.pass.:15:24 v-0.9 d0.5 m-3.8 v1.2 d0.4 m0.4 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Enif 39°40 9 9°58.2 
Al Na’ir 27°37.4 — -46°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
o | 129°26.6 | 190°32.4 $21°20.4 | 90°48.0  N16°29.0 | 177°16.4  $18°21.4 | 181°56.8  $19°24.8 Scheat =» -:13°48.5-28°11.8 
1 | 1449291 | 205°31.5 19.9 | 105°49.1 29.4 | 192°18.2 21.3 | 196°59.0 24.7 Markab _13°33.3 _15°19.0 
2 159°31.5 | 220°30.7 19.4 | 120°50.3 29.8 | 207°20.1 21.1 | 212°01.1 24.7 || Jan 28 Thu SHA Mer.pass 
3 174°34.0 | 235°29.8 ++ 18.8 | 135°51.5 ++ 30.3 | 2229220 ++ 21.0 | 227°033 ++ 246 Venus 63°45.6 11:16 
4 189°36.5 | 250°28.9 18.3 | 150°52.6 30.7 | 237°23.8 20.8 | 242°05.4 24.5 Mars  322°23.7 17:59 
5 204°38.9 | 265°28.1 17.8 | 165°53.8 31.1 | 252°25.7 20.6 | 257°07.6 24.4 Jupiter 48° 18.8 12:15 
6 219°41.4 | 280°27.2 $21°17.3 | 180°54.9 N16°31.6 | 267°27.5 $18°20.5 | 272°09.7 $19°24.4 Saturn 52°44.9 11:57 
7 234°43.9 | 295°26.4 16.8 | 195°56.1 32.0 | 282°29.4 20.3 | 287°11.9 24.3 Jen:D0 FA SHA” Manoa 
8 249° 46.3 | 310°25.5 16.3 | 210°57.2 32.4 | 297°31.3 20.2 | 302°14.1 24.2 Venue 62°25 .6 pac 
9 264°48.8 | 3259247 ++ 15.8 | 225°58.4 ++ 32.8 | 312°331 ++ 20.0 | 3179162 ++ 242 Mars 321°52.6 i757 
10 | 279°51.2 | 340°23.8 15.2 | 240°59.5 33.3 | 327°35.0 19.9 | 332°18.4 24.1 Nise a3°ae cone 
11 | 294°53.7 | 355°23.0 14.7 | 256°00.7 33.7 | 342°36.8 19.7 | 347°20.5 24.0 aan 52°37 5 1164 
12 | 309°56.2 10°22.1 $§21°14.2 | 271°01.9 N16°34.1 | 357°38.7  $18°19.6 2°22.7 §19°24.0 
13 324°58.6 25°21.3 13.7 | 286°03.0 34.6 12° 40.6 19.4 17° 24.9 23.9 Jan 30 Sat SHA — Mer.pass 
14 | 340°01.1 40° 20.4 13.1 | 301°04.2 35.0 27°42.4 19.2 32°27.0 23.8 Venus 61°05.8 11:18 
15 355°03.6 55°19.6 ++ 12.6 | 316°05.3 ++ 35.4 42° 44.3 ++ 19.1 47° 29.2 ++ 23.8 Mars — 321°21.4 17:55 
16 10° 06.0 70°18.7 12.1 | 331°06.5 35.9 57°46.1 18.9 62°31.3 23.7 Jupiter 47° 49.8 12:09 
17 25° 08.5 85°17.9 11.6 | 346°07.6 36.3 72° 48.0 18.8 77° 33.5 23.6 Saturn 52° 30.2 11:51 
18 40°11.0 | 100°17.0 $21°11.0 1°08.8 N16°36.7 | 87°49.9 $18°18.6 | 92°35.6  $19°23.6 Horizontal parallax 
19 55°13.4 | 115°16.2 10.5 16°09.9 37.2 | 102°51.7 18.5 | 107°37.8 23.5 Veniis: 0.1 
20 70°15.9 | 130°15.3 10.0 | 31°11.1 37.6 | 117°53.6 18.3 | 122°40.0 23.4 Mars: 01 
21 35°18.4 | 1459145 ++ 094 | 46°12.2 ++ 38.0 | 132°55.4 ++ 18.2 | 137°421 ++ 233 
22 | 100°20.8 | 160°13.6 08.9 | 61°13.4 38.5 | 147°57.3 18.0 | 152°44.3 23.3 
23 | 115°23.3 | 175°12.8 08.4 | 76°14.5 38.9 | 162°59.2 17.8 | 167°46.4 23.2 
Mer.pass.:15:20 v-0.9 d0.5 m-3.8 v1.2 d0.4 m0.4 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 
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2021 January 28 to Jan. 30 















































































































































h Sun Moon 
Thu GHA Dec GHA E Dec d HP Lat. Twilight : Sunrise Sunset Ci _, Twilight 
0 176°46.5 $18°11.6 6914.4 7.8' N23°40.0 4.6 —«57.0° Nasty _Cwal ivi Natit 
1 191° 46.4 11.0 20° 41.2 7.8' 23°35.3 -4.7' 57.0’ N 72° 07:19 08:51 10:53 3:35 15:37 17:09 
2 206° 46.3 10.3 35°08.0 7.8' 23°30.5 -4.9" 57.0’ N 70° 07:10 08:30 10:01 4:26 15:57 17:18 
3 221° 46.2 + 09.7 49° 34.8 7.8' 23° 25.6 -5.0’ 57.1’ 68° 07:03 08:14 09:29 4:58 16:13 17:25 
4 236° 46.0 09.0 64°01.6 7.8’ 23° 20.5 -5.1 57.1' 66° 06:56 08:01 09:06 5:21 16:27 17:31 
5 251°45.9 08.3 78° 28.5 7.9’ 23°15.3 -5.3' 57.1’ 64° 06:50 07:50 08:48 5:39 16:37 17:37 
6 266°45.8 $18°07.7 92°55.3 7.9" N23°10.0 -5.4 57.1’ 62° 06:45 07:40 08:33 5:54 16:47 17:42 
7 281°45.7 07.0 107° 22.2 7.9' 23°04.5 -5.6" 57.2’ 60° 06:41 07:32 08:20 6:07 16:55 17:46 
8 296°45.6 06.4 121°49.1 7.9" 22°58.9 37 57.2 N 58° 06:37 07:25 08:09 6:18 17:02 17:50 
9 311° 45.5 - 05.7 136° 16.0 7.9" 22 O3-1 5.8) 57.2 56° 06:33 07:18 08:00 6:27 17:09 17:54 
10 | 326°45.3 05.0 | 150°429 7.9 22°47.2  -6.0' 57.2" 54° | 06:30 0713 07.52 6:35 17:14 «17:57 
11 341° 45.2 04.4 165°09.9 8.0' 22°41.2 -6.1' 57.3 52° 06:26 07:07 07:44 6:43 17:20 18:01 
12 356°45.1 $18°03.7 179° 36.8 8.0’ N22°35.1 -6.2' 57.3" 50° 06:23 07:02 07:38 6:49 17:25 18:04 
13 11°45.0 03.0 194°03.8 8.0' 22°28.7 -6.4 57.3’ 45° 06:16 06:52 07:23 7:04 17:35 18:11 
4 26°44.9 02.4 | 208°30.8 8.0" 22°22.3  -6.6' 57.3" || wage | 06:10 06:42—O7:11 wie) 1784 18:17 
15 41°44.8 - O17 | 222°57.9 8.0' 22°15.7  -6.6' 57.4 asf |) Os. Dead —O7G4 705. 47-68 18:23 
16 56°44.7 01.0 | 237°24.9 8.1' 22°09.0 -6.8' 57.4" eRe '(@eee eae «Gees 735 1600 18.29 
17 71° 44.6 18°00.4 251°52.0 8.1 22°02.2 -6.9 57.4 20° 05:47 06:13 06:36 7:50 18:13 18:40 
18 86°44.4 $17°59.7 266°19.1 8.1' N21°55.2 -7.0° 57.4’ N 10° 05:35 06:01 06:23 8:04 18:26 18:51 
19 101° 44.3 59.0 280° 46.3 8.2’ 21°48.1 -7.2' 57.5’ 0° 05:23 05:48 06:10 8:17 18:38 19:04 
20 116° 44.2 58.4 295° 13.4 8.2" 21°40.9 -7.3' 57.5’ ° ; : : : . : 
21 131°44.1 - 57.7 | 309°40.6 8.2" 21°33.5 7.4" 57.5" = a a nae pie an ae ee 
22 146° 44.0 57.0 | 324°07.9 8.2' 21°26.0 7.6" 57.5" 30° | 04:29 05.00 05:26 9:00 19:26 19:57 
y 3 : 5 , : : : : : : : 
23 161° 43.9 56.3 338° 35.1 8.3 21°18.4 -7.7 57.6 35° 04:15 04:49 05:17 9:09 19:37 20:11 
SD.=16.2 d=0.7 S.D.=15.6 40° | 03:58 04:35 05:06 9:20 19:50 20:27 
: e A HP 45° 03:36 04:19 04:53 9:33 20:06 20:49 
a —_ _— = ~ = || 50° | 03:07 03:58 04:37 9:49 20:27 = 2:17 
0 176° 43.8 $17°55.7 353°02.4 8.3' N21°10.6 78 57.6" 52° 02:52 03:48 04:29 9:56 20:37 21:32 
1 191° 43.7 55.0 7°298 8.3" 21°02.7 0 -7.9' 57.6 54° | 02:34 03:37. 04:21 20:04 —-20:48 21:50 
2 206° 43.6 54.3 21°57.1 8.4 20°54.7 -8.1' 57.6’ 56° 02:11 03:23 04:12 20:13 21:01 22:12 
3 221° 43.5 + 53.7 36° 24.5 8.4’ 20° 46.6 -8.2' oT 58° 01:40 03:08 04:01 20:24 21:17 22:42 
4 236°43.3 53.0 50°52.0 8.5" 20°38.3 8.3’ 57.7" S$ 60° | 00:30 02:48 03:49 20:36 21:35 23:37 
5 251°43.2 52.3 65°19.4 8.5' 20° 29.9 -8.4 57.7’ 
6 266°43.1 $17°51.6 79° 46.9 8.5' N20°21.4 -8.6' 57.7" Lat. Moonrise Moonset 
7 281° 43.0 51.0 94°14.5 8.6 20°12.8 -8.7' 57.7" Thu Fri Sat Thu Fri Sat 
8 296° 42.9 50.3 108°42.1 8.6’ 20°04.0 -8.8' 57.8" N 72° 16:30 11:30 
9 311°42.8 - 49.6 123°09.7 8.6’ 19°55.2 -8.9" 57.8" ° * . : 7 
10 326°42.7 48.9 137°37.3 8.7' 19° 46.2 -9.1' 57.8" nN nee 2 ie a 
. , 6 : ; : : : : 
11 341°42.6 48.2 152°05.0 8.7 19° 37.0 -9.2 57.8 66° 13:37 5:43 17:41 0:36 10:22 10:14 
12 356°42.5 $17° 47.6 166° 32.8 8.8 N19° 27.8 -9.3' 57.9" 64° 14:19 16:07 17:55 09:53 09:58 09:59 
13 11°42.4 46.9 181°00.6 8.8" 19°18.5 -9.4 57.9" 62° 14:48 6:26 18:07 09:24 09:38 09:46 
14 26°42.3 46.2 195°28.4 8.8" 19°09.0 -9.5" 57.9" 60° 15:10 6:42 18:17 09:01 09:22 09:35 
15 ieee * 45.5 209 56.2 8.9" 1859.4 -9.6' 57.9" N 58° 15:27 16:55 18:26 08:43 09:08 09:25 
16 56°42.1 44.8 224° 24.1 8.9 18°49.7 -9.8 57.9 ° : : r : < : 
17 71°42.0 44.2 938°52.1 90’ 18°39.9 -9 9' 58.0" 56 15:42 7:06 18:33 08:28 08:56 09:17 
: ; E : : : : 54° 15:55 7:16 18:40 08:15 08:46 09:09 
18 86°41.9 $17°43.5 253° 20.1 9.0 N18°30.0 —_-10.0' 58.0’ 52° 16:06 17:24 18:46 08:03 08:36 09:02 
19 101°41.8 42.8 267° 48.1 9.1" 18°19.9 -10.1' 58.0’ 50° 16:16 7:32 18:51 07:53 08:28 08:56 
20 116°41.7 ea ae a —) ret F 45° | 16:37 17:49 —-19:03 07:31 08:10 08:43 
21 131°41.6 - 414 44. st 7°59.5  -10.3' 58.1" 3 : : : 
22 | 146°41.5 40g | 3119125 9.2 179492 -10.4 5e1' || N40, ) 16:54 18:02 19:13) 07:14 07:56 08:32 
23 161°41.4 40.1 325° 40.7 9.2’ 17°38.7 -10.5' 58.1' 35 17:08 8:14 19:21 06:59 07:43 08:22 
- - - - - - - 30° 17:20 18:24 19:28 06:46 07:32 08:14 
SD.=16.2 d=0.7 S.D.=15.8 20° | 17:41 8:41 19:41 06:24 07:14 08:00 
N 10° 17:59 8:56 19:52 06:05 06:57 07:47 
Sat GHA a GHA it Dec d aa o° | 18:16 19:10 20:02 | 05:47 06:42 07:35 
0 176°41.3  $17°39.4 | 340°08.9 9.3’ N17°28.1 10.6" 58.1" || sig | 19:33 10:24 © 20:12 :'| «05:29 ©=—«06:26 ~—S«07:28 
° ° , oO , , 
a lees eae qeegee’ eae ceo 20° | 18:51 19:38 20:23 | 05:10 06:10 =S(07:10 
: . : Rares : 30° 19:11 19:55 20:35 04:48 05:50 06:55 
3 221°41.0 + 37.3 23°33.9 9.4’ 16°55.8 -10.9’ 58.2 35° 19:23 20:05 20:42 04:34 05:39 06:46 
4 236°40.9 36.6 38°02.3 9.4 16 94.8 -11.0 58.2’ 40° 19:37 20:16 20:50 04:19 05:26 06:36 
5 251° 40.8 oe peas 9.5 Ee oe -11.1 58.2 45° 19:53 20:29 20:59 04:01 05:11 06:24 
6 266° 40.7 $17°35.3 66°59.3 9.5’ N16° 22.5 -11.2 58.2’ ° : : : ; c 2 
7 281° 40.6 34.6 81°27.9 9.6" 16°11.2 -11.3' 58.3’ . ae ae aaee ae Be ae 
8 296°40.5 33.9 95°56.5 9.6’ 15°59.8 -11.4 58.3’ ° ; : : : : : 
54 20:34 21:00 21:21 03:15 04:32 05:55 
9 311°40.4 * 33:2 110°25.1 9.7' 15°48.4 -11.5 58.3’ 56° 20:46 21:09 21:27 03:01 04:21 05:47 
10 326° 40.3 32.5 124°53.8 9.7’ 15°36.8 -11.6’ 58.3’ ° : : : : : : 
rt 341°40.2 318 139°22 6 98" 15°25.1 117 58.3" 58 20:59 21:20 21:34 02:44 04:07 05:37 
- . ‘ a . aa . S 60° 21:16 21:32 21:42 02:24 03:52 05:26 
12 356°40.1 $17°31.1 153°51.3 9.8" N15°13.4 -11.3' 58.3’ 
13 11°40.0 30.4 168° 20.2 9.8" 15°01.5 = -11.9' 58.4" Sun Moon 
14 26°39.9 29.7 182°49.0 9.9" 14°49.6 -12.0' 58.4’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 41°39.8 + 29.0 197°17.9 9.9’ 14°37.5 -12.1 58.4’ ss 00" 12h Pass Upper Lower 15-17 
16 56°39.7 28.3 211°46.9 10.0’ 14°25.4 -12.2 58.4’ mm:ss = mm:ss hh:mm hh:mm hh:mm 100-96% 
17 71° 39.6 27.7 | 226°15.9 10.0’ 14°13.2 -12.2" 58.4" 2 | i MEM 1213 x oe DR 
: ° , ' 
| moe srgg| mus wr mene ay ser | Mmm Mmm ais | coz ie | (_) 
: g ; . A . 30 13:15 13:20 12:13 01:22 13:48 ics 
20 116°39.3 25.6 269° 43.1 10.1’ 13°36.1 -12.5 58.5’ 
21 131°39.2 + 24.9 284°12.3 10.2’ 13° 23.6 -12.6' 58.5’ 
22 146°39.1 24.2 298°41.5 10.2’ 13°11.0 -12.6' 58.5’ 
23 161°39.0 23.5 313°10.7 10.3’ 12°58.3 -12.7 58.5’ 
SD.=16.2_ d=0.7 S.D.=15.9 
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January 31, 01, 02 (Sun., Mon., Tue.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 130°25.7 | 190°11.9 $21°07.8 | 91°15.7  N16°39.3 | 178°01.0 $18°17.7 | 182°48.6 $19°23.1 Alpheratz  357°38.3 29°12.4 
1 145°28.2 | 205°11.1 07.3 | 106°16.8 39.8 | 193°02.9 7.5 | 197°50.7 23.1 Ankaa 353°10.6 = -42° 11.8 
2 160°30.7 | 220°10.2 06.8 | 121°18.0 40.2 | 208°04.7 7.4 | 212°52.9 23.0 Schedar  349°34.9 56°39.3 
3 175°33.1 | 235°09.4 ++ 06.2 | 136°19.1 ++ 40.6 | 223°066 ++ 17.2 | 227°551 ++ 229 Diphda 348°50.7. —--17°52.5 
4 190°35.6 | 250°08.6 05.7 | 151°20.3 41.0 | 238°08.5 7.1 | 242°57.2 22.9 Achernar 335°22.8 ~— -57°08.2 
5 205°38.1 | 265°07.7 05.1 | 166°21.4 41.5 | 253°10.3 6.9 | 257°59.4 22.8 Hamal 327°54.8 23°33.7 
6 220°40.5 | 280°06.9 $21°04.6 | 181°22.6 N16°41.9 | 268°12.2 $18°16.8 | 273°01.5 $19°22.7 Polaris — 315°26.4 89°21.4 
7 235°43.0 | 295°06.0 04.1 | 196°23.7 42.3 | 283°14.0 6.6 | 288°03.7 22.7 Acamar — 315°14.2, -40° 13.6 
8 250°45.5 | 310°05.2 03.5 | 211°24.9 42.8 | 298°15.9 6.4 | 303°05.9 22.6 Menkar —314°09.4 4°10.2 
9 265°47.9 | 325°04.3 -- 03.0 | 226°26.0 ++ 43.2 | 313°17.8 +--+ 163 | 318°080 -- 225 Mirfak — 308°32.7 49° 56.2 
10 280°50.4 | 340°03.5 02.4 | 241°27.2 43.6 | 328°19.6 6.1 | 333°10.2 22.4 Aldebaran — 290°43.1 16°33.0 
11 | 295°52.8 | 355°02.7 01.9 | 256°28.3 44.1 | 343°21.5 6.0 | 348°12.3 22.4 Rigel 281° 06.7 -8° 10.8 
12 | 310°55.3 | 10°01.8  $21°01.3 | 271°29.5 N16°44.5 | 358°23.3 $18°15.8 | 3°14.5  $19°22.3 ae oe pres 
13. | 325°57.8 | 25°01.0 00.8 | 286°30.6 44.9 | 13°25.2 5.7 | 18°16.6 22.2 as oe Spee 6 6° a7. 
14 | 341°00.2 | 40°00.1  21°00.2 | 301°31.8 45.3 | 28°27.1 5.5 | 33°18.8 22.2 -xI Li oe ee 
15 | 356°02.7 | 54°59.3 20°59.7 | 316°32.9 ++ 45.8 | 43°289 ++ 153 | 48°210 ++ 221 eee ie a BTgtses ioe 
16 11°05.2 | 69°58.4 59.1 | 331°34.1 46.2 | 58°30.8 5.2 | 63°23.1 22.0 Cichie, -o6seEa8 soane 
7 26°07.6 | 84°57.6 58.6 | 346°35.2 46.6 | 73°32.7 5.0 | 78°25.3 22.0 Pee eae. eae 
18 41°10.1 | 99°56.8 $20°58.0 1°36.3. N16°47.1 | 88°34.5 $18°14.9 | 93°27.4 $19°21.9 Adhara 255°08.0  -20°00.2 
19 56°12.6 | 114°55.9 57.5 | 16°37.5 47.5 | 103°36.4 4.7 | 108°29.6 21.8 Procyon 244°53.8 5°10.2 
20 71°15.0 | 129°55.1 56.9 | 31°38.6 47.9 | 118°38.2 4.6 | 123°31.8 21.8 Pollux 243°20.9 27°58.4 
21 86°17.5 | 144°543 ++ 563 | 46°39.8 ++ 48.4 | 133°40.1 ++ 14.4 | 138°33.9 ++ 217 Avior 234°15.3 ~~—--59°34.6 
22 101°20.0 159°53.4 55.8 61° 40.9 48.8 | 148°42.0 4.3 | 153°36.1 21.6 Suhail 222°48.1 -43°31.0 
23 116° 22.4 174°52.6 55.2 76°42.1 49.2 163° 43.8 4.1 168° 38.2 21.5 Miaplacidus 221° 37.8 -69° 48.1 
Mer.pass.:15:16 v-0.8 d0.5 m-3.8 v1.2 d0.4 m0.4 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.5 -8°45.0 
Regulus 207° 37.5 1°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.5 61° 38.1 
0 131°24.9 | 189°51.7 $20°54.7 | 91°43.2 N16°49.6 | 178°45.7 $18°13.9 | 183°40.4 $19°21.5 Cee zeae eae 
. : : : : : : . . Gienah 175° 46.6 -17° 39.4 
1 146°27.3 | 204°50.9 54.1 | 106°44.3 50.1 | 193°47.5 3.8 | 198°42.6 21.4 Acrux 173°031. 63° 12.6 
2 161°29.8 | 219°50.1 53.5 | 121°45.5 50.5 | 208°49.4 3.6 | 213°44.7 21.3 Gacrux 171°548 -57°136 
3 176°32.3 | 234°49.2 ++ 53.0 | 136°46.6 ++ 50.9 | 223°51.3 ++ 13.5 | 2289469 ++ 213 Alioth 166° 15.6 55°50.5 
4 191°34.7 | 249°48.4 52.4 | 151°47.8 51.4 | 238°53.1 3.3 | 243°49.0 21.2 Spica 158°255 —--11° 16.2 
5 206° 37.2 264° 47.6 51.8 166° 48.9 51.8 253°55.0 3.2 258°51.2 21.1 Alkaid 152°54.5 49° 12.3 
6 221°39.7 | 279°46.7 $20°51.3 | 181°50.1 N16°52.2 | 268°56.8  $18°13.0 | 273°53.3  $19°21.1 Hadar 148°40.3. —_-60°28.1 
7 236°42.1 | 294°45.9 50.7 | 196°51.2 52.6 | 283°58.7 2.8 | 288°55.5 21.0 Menkent  148°01.3 -36°28.2 
8 251°44.6 | 309°45.1 50.1 | 211°52.3 53.1 | 299°00.6 2.7 | 303°57.7 20.9 Arcturus  145°50.8 9°04.3 
9 266°47.1 | 324°44.2 ++ 49.6 | 226°53.5 ++ 53.5 | 3149024 ++ 125 | 318°598 ++ 20.9 Rigil Kent. 139°44.6 — -60°55.0 
10 | 281°49.5 | 339°43.4 49.0 | 241°54.6 53.9 | 329°04.3 2.4 | 334°02.0 20.8 Kochab _137°20.0 74° 03.9 
11 | 296°52.0 | 354°42.6 48.4 | 256°55.8 54.3 | 344°06.2 2.2 | 349°04.1 20.7 Zuben'ubi 136°59.5  —--16° 07.6 
12 | 311°54.4 9°41.7 $§20°47.8 | 271°56.9 N16°54.8 | 359°08.0 $18°12.1 4°06.3. $19°20.7 Alphecca 126° 06.6 26°38.5 
13 326°56.9 24° 40.9 47.3 | 286°58.0 55.2 14°09.9 1.9 19° 08.5 20.6 Antares = 112°19.9— -26° 28.6 
14 | 341°59.4 | 39°40.1 46.7 | 301°59.2 55.6 | 29°11.7 1.7 | 34°10.6 20.5 Atria 107°17.3 — -69°03.6 
15 | 357°01.8 | 54°39.2 ++ 461 | 317°00.3 ++ 56.1 | 44°13.6 ++ 116] 499128 ++ 204 Sabik — 102°06.6 = -15° 45.0 
16 12°04.3 | 69°38.4 45.5 | 332°01.4 56.5 | 59°15.5 1.4 | 64°14.9 20.4 Shaula 96°15.0 — -37°07.0 
17 27°06.8 | 84°37.6 44.9 | 347°02.6 56.9 | 74°17.3 1.3 | 79°17.1 20.3 Rasalhague = 96" 01.7 2°32.6 
18 42°09.2 | 99°36.8 $§20°44.4 2°03.7 +N16°57.3 | 99°19.2 $18°11.1 | 94°19.3 $19°20.2 Elfen: 20280 tke ee 
19 57°1L.7 | 114°35.9 43.8 | 17°04.9 57.8 | 104°21.0 1.0 | 109°21.4 20.2 Kaus SS.S0 by oases 
20 72°14.2 | 129°35.1 43.2 | 32°06.0 58.2 | 119°22.9 0.8 | 124°23.6 20.1 ee eee See 
21 87°16.6 | 1449343 ++ 426 | 47°07.1 ++ 58.6 | 1349248 ++ 106 | 139°257 <= 20.0 Rese a Speees 
22 102°19.1 | 159°33.4 42.0 | 62°08.3 59.0 | 149°26.6 0.5 | 154°27.9 20.0 Bee agri a eee 
° fo} fo} ° . e * 
23 | 117°21.6 | 174°32.6 41.4 | 77°09.4 59.5 | 164°28.5 0.3 | 169°30.0 19.9 enc econ reciee 
Mer.pass.:15:12 v-0.8 d0.6 m-3.8 v1.1 d0.4 m0.5 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Enif 33°42.2 9°58.2 
Al Na’ir 27°37.4 — -46°51.7 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
O° ° 
o | 132°24.0 | 189°31.8  $§20°40.9 | 92°10.5  N16°59.9 | 179°30.4 §18°10.2 | 184°32.2  §19°19.8 Scheat = 1348.60.28 "11.8 
1 | 147°26.5 | 204°31.0 40.3 | 107°11.7. —«-17°00.3 | 194°32.2 10.0 | 199°34.4 19.8 Matkabs _1S5330/— _— db219:0 
2 162°28.9 | 219°30.1 39.7 | 122°12.8 00.8 | 209°34.1 09.9 | 214°36.5 19.7 Jan 31 Sun SHA Mer.pass 
3 177°31.4 | 234°29.3 ++ 39.1 | 137°13.9 ++ 01.2 | 224°35.9 ++ 09.7 | 220°38.7 ++ 196 Venus 59° 46.2 11:20 
4 192°33.9 | 249°28.5 38.5 | 152°15.1 01.6 | 239°37.8 09.5 | 244°40.8 19.5 Mars  320°49.9 17:54 
5 207°36.3 | 264°27.7 37.9 | 167°16.2 02.0 | 254°39.7 09.4 | 259°43.0 19.5 Jupiter 47°35.3 12:06 
6 222°38.8 | 279°26.8  $20°37.3 | 182°17.3 N17°02.5 | 269°41.5  $18°09.2 | 274°45.2 $19°19.4 Saturn 52°22.8 11:47 
7 237°41.3 | 294°26.0 36.7 | 197°18.5 02.9 | 284°43.4 09.1 | 289°47.3 19.3 
8 | 252°43.7 | 309°25.2 36.1 | 212°19.6 03.3 | 299°45.2 08.9 | 304°49.5 10g) ||( Mere “Selene ore 
9 267°46.2 | 3249244 ++ 35.5 | 227°20.7 ++ 03.7 | 314°47.1 ++ 08.8 | 319°516 ++ 19.2 Mars  320°18.3 17.52 
1o | 282°48.7 | 339°23.6 34.9 | 242°21.9 04.2 | 329°49.0 08.6 | 334°53.8 19.1 Sisieae 472008 ee 
11 | 297°51.1 | 354°22.7 34.3 | 257°23.0 04.6 | 344°50.8 08.4 | 349°56.0 19.1 at EOP ib iieaa 
12 | 312°53.6 9°21.9  $§20°33.7 | 272°24.1 N17°05.0 | 359°52.7 $18°08.3 4°58.1 §19°19.0 
13 327°56.0 24°21.1 33.1 | 287°25.3 05.4 14°54.6 08.1 20° 00.3 18.9 Jan 02 Tue SHA — Mer.pass 
14 | 342°58.5 39° 20.3 32.5 | 302°26.4 05.9 29°56.4 08.0 35°02.4 18.9 Venus 57°07.8 11:23 
15 358°01.0 54°19.5 ++ 31.9 | 317°27.5 -+ 06.3 44°58.3 ++ 07.8 50° 04.6 ++ 18.8 Mars 319° 46.5 17:50 
16 13° 03.4 69° 18.6 31.3 | 332°28.7 06.7 60°00.1 07.7 65° 06.8 18.7 Jupiter 47° 06.3 12:00 
17 28°05.9 | 84°17.8 30.7 | 347°29.8 07.1 | 75°02.0 07.5 | 80°08.9 18.6 Saturn 52° 08.2 11:40 
18 43°08.4 | 99°17.0 $20°30.1 2°30.9  N17°07.6 | 90°03.9 $18°07.3 | 95°11.1 $19°18.6 Horizontal parallax 
19 58°10.8 | 114°16.2 29.5 | 17°32.0 08.0 | 105°05.7 07.2 | 110°13.2 18.5 Venus: 0.1 
20 73°13.3 | 129°15.4 28.9 | 32°33.2 08.4 | 120°07.6 07.0 | 125°15.4 18.4 Mars: 0.1 
21 88°15.8 | 1449145 ++ 283 | 47°34.3 ++ 08.8 | 135°095 ++ 06.9 | 140°176 ++ 184 
22 | 103°18.2 | 159°13.7 27.7 | 62°35.4 09.3 | 150°11.3 06.7 | 155°19.7 18.3 
23 | 118°20.7 | 174°12.9 27.0 | 77°36.6 09.7 | 165°13.2 06.6 | 170°21.9 18.2 
Mer.pass.:15:08 v-0.8 d0.6 m-3.8 v1.1 d0.4 m0.5 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 
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021 January 31 to Feb. 02 




























































































: S 
un 
= GHA a 
1 176°39.0 1 = GHA Moon 
2 191° 38.9 7° 22.8 327°40 i Dec 
206°3 22.1 240.0 10.3! d 
3 8.8 342° 09.4 N12° HP 
221°38 21.4 ett 0.3 45.6 : ; 
4 7 . 356° 38.7 12°3 12.8 58.6" Lat Twili 
: 236° 38.6 207 | 11°08. 10.4" ioe 27 -12.9' 8.6 : wae 
251°38.5 20.0 25° 1 104 219.8 -12.9" 58.6" N 72° ; Civil Sunrise 
é 266° 38.4 19.3 pes 0.5’ eee -13.0' 58.6" re 07:09 08:37 Sunset é Twilight 
7 : $17° Al 10.5 53.8 : 58.6" s ’ 10: ivil 
281° 38 18.6 0.5 -13.1' 07:01 :25 ; Na 
8 3 54°36 11°40.7 . 58.6" 68° 08:19 14:03 ut. 
296°38 17.9 6 10.5 : =13.2' : 06:54 09:44 15:51 
9 2 69°06 ; N11° : 58.6 66° 08:04 14:4 7:20 
311°38 17.2 a 0.6' 27.5 . ; : 06:49 09:16 744 16: 
10 1 83°35 11° 13.2 64° 07:52 15:1 091? 
326°38 16.5 7 10.6 14.2 -13.3' 58.6 06:44 08:55 Oe 7:28 
11 0 98°05.4 : 11° 13.3 ; 62° 07:42 : 15:3 :24 : 
341° 38.0 15.8 11 : 0.6’ 00.9 < ; 58.7 06:39 08:39 :33 16: 7:34 
2°3 10° 13.4 ; 60° 07:3 15: :36 : 
1 5. 0 : 4 5: 
ee ele eo RS Br ww | oe os ee 
1°37.8 4 141° ce oo -13.5' ; s 132 : 16: :54 : 
14 . 41°34.5 10°20.5 58.7’ 56 07:19 6:15 7:49 
26°37 13.7 one 0.8" 5 -13.5' 06:29 08:03 17:02 
15 a 156° 04.2 N10° : 58.7’ 54° 07:13 16: 17:53 
41°37 13.0 ak 10.8' 06.9 ~=—-13.6" : 06:25 07:5 :25 17: 
16 6 170° 34.0 09° 13.6 ; 52° 07:08 5 16: :09 
56°37 12.2 ean 10.8" 53.3. -13.7’ 58.7 06:22 : 07:47 :33 17: 17:56 
17 5 185°03.9 09° 13.7 50° 07:03 16: 7:15 
71°37.4 11.5 199° . 0.8" 39.6 -13.7' 58.7 5 06:20 : 07:40 ‘41 17.20 8:00 
18 ‘ 10.8 33.7 10.9" 09° 25.8 aA 58.8" 45 06: 06:58 07: 16:48 : 18:03 
86°37 8 ) 214° 0.9 ° -13.8' 13 06: 7:33 17:25 
19 3. §17° 03.6 ; 09°12.0 58.3’ N 40° 6:48 16:55 8-05 
101°37 10.1 0.9 Bea: -13.8" : 06:07 07:20 17:29 : 
20 3 228° 33 08°58.2 : 58.8" 35° 06:40 17:08 8:0 
116° 37 09.4 5 10.9" 2 -13.9' 06:02 07: 17:39 08 
o1 2 43°03 Nos° 58.8' 30° 06:3 08 17: 18:1 
131°37 08.7 5 11.0 44.3 -13.9' : 05:57 :32 06: 7:19 : 115 
22 A . 257° 33 : 08° 13.9 20° 06:2 59 17: 17:48 
146°37 08.0 5 Lo’ 303. -14.0' 58.8" 05:46 :25 (06: 7:29 : 8:20 
23 0 272°03.5 08° 14.0 , N 10° 06:12 :50 17: 17:55 
161°36.9 073 | 286°33. 11.0' 16.3 -14.0' 58.8 05:35 06:3 37 «18: 8:26 
: 6° 33 08° 4.0 : 0° 06:0 35 17: 8:02 
06. 5 ‘ 02.2 , 58.8 05: 1 : 7:52 18: 
SD.—16.2 = “< 301° 03.6 Ha 07°48.1 -14.1 58.8" S 10° 5:23 05:48 oo 18:05 ae an 
Mon | GHA : : ee. a eee ee oe oo a ee 
0 Dec S.D.=16.0 : 58.9" 30° : 05:21 : 18:2 , 9:04 
176° 36 GHA : ° 04:32 05:44 :29 18: 
1 8 $17° 35 05:03 18:4 ‘51 ‘ 
191°36 7°05.9 v 04:19 05:29 43 19: 9:17 
2 8 315° 33 Dec 40° 04:52 18:5: :06 19: 
206° 36 05.2 a Lt d 04:03 05:20 58 19:2 9:34 
3 ie 330°03 No7° HP 45° 04:39 19:0 ee . 
291° 36 04.4 oe ii inp 03:42 05:09 07 19: a4 
4 6 . 344° 33 07° 14.2 § 50° 04:24 19:1 :35 20: 
236° 36 03.7 9 111 05.5 : 58.9’ 50 03: 04:57 17 109: 0:08 
5 5 359° 04 : 06° 14.3 : ° 15 04: 19:2 ‘a7 20: 
251°36.4 03.0 13° I 1.2’ 51.2 -14 a =e 03:01 aoe 04: a 20:03 0:24 
6 02.3 3°34.3 11.2" 06°36.9 3’ 58.9! 54° 03:55 es 19:4 20:44 
266° 36 5 28° 1.2 ° -14.3 02:44 04:35 44 20: 
7 3 $17° 04.5 06° 22.5 j 58.9" 56° 03:44 : 19. :22 : 
281° 36 7°01.6 19 : “144 : 02:23 04:27 51 20: 21:11 
8 3 42°34 06°08.1 : 58.9’ 58° 03:31 : 19: 31 : 
296° 00. 7 : -1 : 01:5 04: :59 ‘ 21:25 
i 311°36.1 Gee |. See a oe ee See oie: ees oe | ae ae 
3 ; ace , - EB : 20:17 7 22: 
326° 36 16°59.4 ee ae ee 58.9 59 03:57 21: :01 
11 .0 86°05 5 05° 14.5 ; L 3 20: :08 22: 
341°35.9 58.7 apa" 5 11.3’ 24.7 14 59.0 at. Moonti :28 91:2 2:27 
12 : 58 00° 35.8 ee 05°10.1 5 59.0’ Sun nrise 125 23:0 
356° 0 11.3 : -1 M = 
a6 ie ac ee 7 es aaah loon ‘ 7 | 19.00 2h - gen. ee 
Z : ' ° : 
- 26°25. 56.8 ae. 113) ce -14.6 a D 19:14 an Saar | > anes Mon = 
1°35.6 : 158°37. 1.3" ; -14 , 19:24 : 23:2 ; 0:17 
16 : 58°37.1 04° 6 59.0" 66° 21:2 121 10: 09:5 
56°35 55.1 eee 1.4' 11.7 «= 9.0 19:3 :20 23: 0:31 : 51 
17 5 173° 07 03° 14.7 64° :33 21:2 16 10:10 
71°35.5 54.4 | 187° 5 114 57.0  -14 59.0" 19:40 ae 23:11 118 10: 09:52 
18 ; 53.7 7° 37.9 , 03°42.3 a 59.0’ 62° 19. 21:24 : 10:07 :05 09: 
86°35, ; 202° 14 one -14.7 ° 9:47 ‘ 23:07 10:0 ‘54 
19 4 S16° 08.3 2 03°27.5 59.0’ 60 21:25 09:58 :01 09. 
101°35 53.0 11.4 el -14.7 : 19:52 23:04 ; 09: :55 
20 3 216° 38 03°12.8 : 59.0’ N 58° 21:27 09:50 ‘87 09: 
116°35 52.3 7 114 : -14.8 : 8 19: 23:01 : 09: 55 
21 2 231°09 : No2° : 59.0’ 56° 57 21: 09:44 :54 09: 
131°35 51.5 a 1.4’ 58.0 2 7 20: :28 22: : 09: 56 
22 2 ? 245° 39 : 02° 14.8 54° 01 a1: 2:59 1 09: 
146°35 50.8 5 11.4’ 43.2 7 59.1’ 4 20: :29 22: 09:38 9:57 
23 1 260° 09 : 02° 14.8 : 52° :05 21: 2:57 09:48 
161°35.0 50.1 574° 9 11.4 28.4 1 59.1 20:0 30 22: 09:33 09:57 
: 4°40.3 : 02°13 4.8 50.1’ 50° :08 21:31 155 09: 09:46 
SD.=16.2 49.4 | 289°10. 14 6 -148 1 20:11 : 22:53 :28 09: 09:58 
=16. 0. 01° . , 45° 21: : : 9:44 
= d=0.7 - 34 oe ee 59.1 ee lmenie ais. obs 0923 0842«—«08.59 
ue GHA 1943.9 -14.9 soi || N40") 26: 1:33 22:48 09:20 09:4 09:59 
i 176°34.9 pre GHA S.D.=16.1 59.1 35° ae 21:34 22:45 gees ee 09:59 
1 : $16° 30° ; 21:35 : 09: : 10:00 
191°34.9 48.7 | 303° 7 De , | 20:33 22:42 04 09:3 
2 | morse ara ora? a NO2D A 504 mr | bao 2s in css5 0930100 
1°34.7 ‘9 | 330°42. 11.4 . =i 0:46 : 22:37 : 09: :01 
4 . ‘ 32°42 01° 4.9 i 0° 21:40 03: :28 
236° 34 46.5 Ll 14 14.2 = 59.1 20:52 : 22: 42 09: 10:02 
5 6 347° 12 . 00° 14.9 ; § 10° 21:41 33 08: 9:23, 
251° 34.6 45.8 : 5 11.4’ 59.3 14 59.1 10 20: 22:30 34 09:1 0:03 
6 : 45 1°42.9 at 00° 44.4 9 59.1’ 20° 58 21:43 . 08:26 19 0:0 
266°34 | te” 14 244.4 -14.9 21:0 22: 09:16 ee 
7 5 516° 13.4 00°29.5 : 59.1’ 30° :04 21:4. 127 08: : 10: 
281° 34 6° 44.3 1.4 : -14.9 ; 21:1 ‘44 22: 8:18 :05 
8 4 30°43 NO00° 14.6 : 59.1 35° it 21:4 124 : 09:12 
296° 34 43.6 8 11.4’ : -14.9’ : 21:16 46 22: 08:09 0:05 
9 3 ae es 9 59.1" 40° ; 21:4 21 | 07: pe08 
311° 34 42.8 : 1.4' 00.3 . : , 21:20 ‘47 22: 7:59 0:06 
10 3 ‘i 59° 44.7 : 00° 14.9 , 45° : 21:4 :19 07: 09:03 
326° 34 42.1 : 14 152 - 59.1 21:26 49 22: 7:53 10:07 
11 2 74°15, 00° 14.9 , ; 21:5 :16 07: 09:00 
341°34.1 41.4 38° wl 11.4 30.1 -14 59.1 S 50° 21 :50 22:14 7:47 08: 0:07 
12 : 40 8° 45.5 foe 00°45.0 9 59.1’ 52° 32 21: : 07:39 ‘57 10. 
356° 34 7 | 103° 1.4 on -14.9 21:3: 52 22: 08:54 us 
13 0 516° 15.9 14 00°59.9 : 59.2’ 54° 35 21: 11 : ; 0:0 
11°34 39.9 5 14 ane -14.9 : 21:3 :52 22: 07:29 :09 
14 .0 117° 46 01°14.8 : 59.2’ 56° :38 21: :09 08:49 
26°33 39.2 346.3 11.4 : -14.9’ : 21:4 :53 22: 07:25 0:09 
15 9 132° 16.7 so1° 59.2’ 58° 42 21: :08 08:47 
41°33 38.5 oaz 1.4’ 29.7 = , : 21:4 54 22: 07:20 ; 10:10 
16 8 f 146° 47.0 01° 14.9 S 60° ‘45 21: :06 08:45 
56°33 37.7 aoe 11.4 44.6 7 59.2’ 21:5 55 29: 07:15 0:10 
17 8 161°17.4 01° 14.9 : :50 21: 104 08:43 
71° 33.7 37.0 175° 1.4’ 59.4 -14.9 59.2 56 22:02 07:09 08: 0:10 
18 36.3 477 11.3" 02°14.3 59.2" : 07:02 40 10:1 
19 ieee $16°35.5 rae ee a iG 59.2" Day Eqnat a 08:37 a 
2 z : 4° : 2° -14. , id Z 
31°33.4 4.1 933° : 11.3’ : -14.8' ; :ss pene ‘ass was: 
a wee cus a | | Be ca | sham | Sin Si nae 
161°33.3 32.6 | 262°49. i 85-14. 2 or | 13: = hh:mm 7 
2°49 03° 14.8 ; 3:33 : 12:13 91-759 
31 5 ' 43. 59.2 13: 02: 5% 
SD.=16.2 dao ‘9 | 277°19.7 ae 03°58.0 -14.8' 59.2" 02 | Ee than 12:14 a 14:39 = ° 
=0.7 : 04°12.8 he 59.2" : 12:14 a 15:28 , 
S.D.=16.1 — 59.2’ ; 16:17 \ 
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February 03, 04, 05 (Wed., Thu., Fri.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 133°23.2 | 189°12.1 $20°26.4 | 92°37.7 N17°10.1 | 180°15.0 $18°06.4 | 185°24.0  $19°18.2 Alpheratz  357°38.3 29°12.3 
1 148°25.6 | 204°11.3 25.8 | 107°38.8 10.5 | 195°16.9 06.2 | 200°26.2 18.1 Ankaa 353°10.6 ~=—- -42° 11.8 
2 163°28.1 | 219°10.5 25.2 | 122°39.9 11.0 | 210°18.8 06.1 | 215°28.4 18.0 Schedar  349°34.9 56°39.2 
3 178°30.5 | 234°09.7 ++ 246 | 137°41.1 ++ 11.4 | 225°20.6 ++ 05.9 | 230°305 ++ 18.0 Diphda 348°50.7.—-17°52.5 
4 193°33.0 | 249°08.8 24.0 | 152°42.2 11.8 | 240°22.5 05.8 | 245°32.7 17.9 Achernar — 335°22.9 —-57°08.2 
5 208°35.5 | 264°08.0 23.4 | 167°43.3 12.2 | 255°24.3 05.6 | 260°34.8 17.8 Hamal —327°54.8 23° 33.6 
6 223°37.9 | 279°07.2  $20°22.7 | 182°44.4 N17°12.7 | 270°26.2 $18°05.5 | 275°37.0 $19°17.7 Polaris 315°27.9 89°21.4 
7 | 238°40.4 | 294°06.4 22.1 | 197°45.6 13.1 | 285°28.1 05.3 | 290°39.2 17.7 Acamar 315° 14.2, -40° 13.6 
8 | 253°42.9 | 309°05.6 21.5 | 212°46.7 13.5 | 300°29.9 05.1 | 305°41.3 17.6 Menkar 314 09.5 4710.2 
9 | 268°45.3 | 324°048 ++ 20.9 | 227°478 ++ 13.9 | 315°318 ++ 05.0 | 320°435 ++ 175 Mirfak = 308°32.7 0 49°56.2 
10 | 283°47.8 | 339°04.0 20.2 | 242°48.9 14.4 | 330°33.7 04.8 | 335°45.6 17.5 Aldebaran = 290°°43.1 16° 33.0 
11 | 298°50.3 | 354°03.2 19.6 | 257°50.1 14.8 | 345°35.5 04.7 | 350°47.8 17.4 Rigel = 281'06.7 0 810.8 
12 | 313°52.7 9°02.3 §20°19.0 | 272°51.2 N17°15.2 0°37.4 $18°04.5 5°50.0 $19°17.3 ne ees pre: 
13. | 328°55.2 | 24°01.5 18.4 | 287°52.3 15.6 | 15°39.2 04.3 | 20°52.1 17.3 te ee oronee ge ga 
14 | 343°57.7 39°00.7 17.7 | 302°53.4 16.0 | 30°41.1 04.2 35°54.3 17.2 Nisin pete? Seite 
15 | 359°00.1 | 53°59.9 ++ 17.1 | 317°54.6 -+ 165 | 45°43.0 ++ 040] 50°564 ++ 17.1 eee iota 4 ane 
16 14°02.6 | 68°59.1 16.5 | 332°55.7 16.9 | 60°44.8 03.9 | 65°58.6 17.1 ‘Canosa Bees - Senouee 
° ° oO ° ° * - 
17 29°05.0 | 83°58.3 15.9 | 347°56.8 17.3 | 75°46.7 03.7 | 81°00.8 17.0 Cie. Seavaag ~cieeaa 6 
18 44°07.5 98°57.5 $20°15.2 2°57.9 N17°17.7 90° 48.6 $18°03.6 96° 02.9 $19°16.9 Adhara 255°08.0 -29°00.2 
19 59°10.0 | 113°56.7 14.6 | 17°59.1 18.2 | 105°50.4 03.4 | 111°05.1 16.8 Procyon  244°53.9 5°10.2 
20 74°12.4 | 128°55.9 14.0 | 33°00.2 18.6 | 120°52.3 03.2 | 126°07.2 16.8 Pollux 243°20.9 27°58.4 
21 89°14.9 | 143°55.1 ++ 13.3 | 48°01.3 ++ 19.0 | 135°54.1 ++ 03.1 | 1419094 ++ 167 Avior 234°15.3 — -59°34.7 
22 104°17.4 | 158°54.3 12.7 63°02.4 19.4 | 150°56.0 02.9 | 156°11.6 16.6 Suhail 222°48.1 -43°31.1 
23 119°19.8 173°53.5 12.0 78° 03.5 19.8 165°57.9 02.8 171° 13.7 16.6 Miaplacidus 221°37.8 -69° 48.2 
Mer.pass.:15:04 v-0.8 d0.6 m-3.8 v1.1 d0.4 m0.5 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Alphard 217°50.5 -8°45.0 
Regulus 207° 37.5 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 193°44.5  61°38.1 
Denebola 82° 28.0 4° 27.2 
0 134°22.3 | 188°52.7 $20°11.4 | 93°04.7 N17°20.3 | 180°59.7 $18°02.6 | 186°15.9 $19°16.5 Gienah 75°466  -17°39.5 
1 149°24.8 | 203°51.9 10.8 | 108°05.8 20.7 | 196°01.6 02.4 | 201°18.0 16.4 Keri 73°031  -63°12.7 
2 164°27.2 | 218°51.1 10.1 | 123°06.9 21.1 | 211°03.5 02.3 | 216°20.2 16.4 Gacrux 71°54.7  --57°13.6 
3 179°29.7 | 233°50.3 ++ 09.5 | 138°08.0 ++ 21.5 | 226°05.3 ++ 02.1 | 2319224 ++ 163 Alioth 66°15.6 55°50.5 
4 194°32.1 | 248°49.4 08.8 | 153°09.1 22.0 | 241°07.2 02.0 | 246°24.5 16.2 Sica 58°255  -11°16.2 
5 209° 34.6 263° 48.6 08.2 168° 10.3 22.4 256°09.1 01.8 261° 26.7 16.2 Alkaid 52°54.5 49° 12.3 
6 224°37.1 | 278°47.8  $§20°07.6 | 183°11.4 N17°22.8 | 271°10.9 $18°01.7 | 276°28.8  $19°16.1 Hadar 148°40.3. -60°28.1 
7 239°39.5 | 293°47.0 06.9 | 198°12.5 23.2 | 286°12.8 01.5 | 291°31.0 16.0 Menkent  148°01.3  — -36°28.2 
8 254°42.0 | 308°46.2 06.3 | 213°13.6 23.6 | 301°14.6 01.3 | 306°33.2 15.9 Arcturus 145°50.8 9°04.3 
9 269°44.5 | 323°45.4 ++ 05.6 | 228°14.7 ++ 241 | 316°16.5 ++ 01.2 | 321°353 ++ 15.9 Rigil Kent. 39°44.5 -60°55.0 
10 | 284°46.9 | 338°44.6 05.0 | 243°15.8 24.5 | 331°18.4 01.0 | 336°37.5 15.8 Kochab 37°19.9 74° 03.9 
11 | 299°49.4 | 353°43.8 04.3 | 258°17.0 24.9 | 346°20.2 00.9 | 351°39.6 15.7 Zuben' ubi 36°59.5 -16°07.6 
12 314°51.9 8°43.0  $20°03.7 | 273°18.1 N17°25.3 1°22.1  $18°00.7 6°41.8  §19°15.7 Alphecca 26°06.5 26°38.5 
13 329°54.3 23°42.2 03.0 | 288°19.2 25.7 16° 24.0 00.5 21°44.0 15.6 Antares 12°19.9 — -26°28.6 
14 | 344°56.8 | 38°41.4 02.4 | 303°20.3 26.2 | 31°25.8 00.4 | 36°46.1 15.5 Atria 07°17.2 — -69°03.6 
15 | 359°59.3 | 53°406 <= O17 | 318°214 ++ 266 | 46°27.7 ++ 002 | 51°48.3 15.5 Sabik = 102°06.6 = -15° 45.0 
16 15°01.7 68° 39.8 01.1 | 333°22.5 27.0 61°29.5 18°00.1 66°50.4 15.4 Shaula 96°14.9 — -37°07.0 
7 30°04.2 | 83°39.1 — 20°00.4 | 348°23.7 27.4 | 76°314 17°59.9 | 81°52.6 15.3 Rasalhague = 96" 01.7 2°32.6 
1s | 45°06.6 | 98°38.3 $19°59.8 3°24.8 N17°27.8 | 91°33.3 $17°59.8 | 96°54.8  $19°15.3 5 Se a yd 
19 60°09.1 | 113°37.5 59.1 18° 25.9 28.3 | 106°35.1 59.6 | 111°56.9 15.2 au ee oes. > aeodaG 
20 75°11.6 | 128°36.7 58.4 | 33°27.0 28.7 | 121°37.0 59.4 | 126°59.1 15.1 ‘7 sie any Ree ies 
21 90°14.0 | 143°35.9 ++ 578 48° 28.1 ++ 201 | 136°389 ++ 59.3 | 142°01.2 ++ 15.0 Mich eins a pens 
22 105°16.5 | 158°35.1 57.1 63° 29.2 29.5 | 151°40.7 59.1 | 157°03.4 15.0 ier meena ran 
° ° ° ° 7 = « 
23 | 120°19.0 | 173°34.3 56.5 | 78°30.3 29.9 | 166°42.6 59.0 | 172°05.6 14.9 Bagel’. £doeoaes eats 
Mer.pass.:15:00 v-0.8 d0.6 m-3.8 v1.1 d0.4 m0.5 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.6 Enif 33°42.9 9°58.2 
Al Na’ir 27°37.4  -46°51.7 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29°30.9 
0 | 135°21.4 | 188°335  $19°55.8 | 93°31.4  N17°30.4 | 181°44.5  $17°58.8 | 187°07.7  $19°14.8 Scheat = 13°48.60 28-117 
1 | 150°23.9 | 203°32.7 55.1 | 108°32.6 30.8 | 196°46.3 58.6 | 202°09.9 14.8 Markab “.13733;3"_-152.19:0 
2 165°26.4 | 218°31.9 54.5 | 123°33.7 31.2 | 211°48.2 58.5 | 217°12.0 14.7 || Feb 03 Wed SHA Mer.pass 
3 180°28.8 | 233°31.1 ++ 53.8 | 138°34.8 ++ 31.6 | 226°50.0 ++ 58.3 | 2329142 ++ 146 Venus 55°48.9 11:24 
4 195°31.3 | 248°30.3 53.1 | 153°35.9 32.0 | 241°51.9 58.2 | 247°16.4 14.6 Mars 319°14.5 17:48 
5 210°33.7 | 263°29.5 52.5 | 168°37.0 32.5 | 256°53.8 58.0 | 262°18.5 14.5 Jupiter 46°51.9 11:58 
6 225°36.2 | 278°28.7  $19°51.8 | 183°38.1 N17°32.9 | 271°55.6 $17°57.8 | 277°20.7 $19°14.4 Saturn 52°00.9 11:37 
7 240°38.7 | 293°27.9 51.1 | 198°39.2 33.3 | 286°57.5 57.7 | 292°22.9 14.4 
8 | 255°41.1 | 308°27.2 50.5 | 213°40.3 33.7 | 301°59.4 57.5 | 307°25.0 tag ||| Fee ae ae ee 
9 270°43.6 | 323°264 ++ 49.8 | 228°41.4 ++ 34.1 | 317°01.2 ++ 57.4 | 3229272 ++ 142 Mare Catena 17:46 
10 | 285°46.1 | 338°25.6 49.1 | 243°42.6 34.6 | 332°03.1 87.2 | 3379203 14.1 Jupiter 46°37.4 ae 
11 | 300°48.5 | 353°24.8 48.4 | 258°43.7 35.0 | 347°05.0 57.0 | 352°31.5 14.1 Sac 51°53.6 rie 
12 | 315°51.0 8°24.0  $§19°47.8 | 273°44.8 N17°35.4 2°06.8  $17°56.9 7°33.7  §19°14.0 = 
13 330°53.5 23° 23.2 47.1 | 288°45.9 35.8 17° 08.7 56.7 22° 35.8 13.9 Feb 05 Fri SHA Mer.pass 
14 | 345°55.9 38° 22.4 46.4 | 303°47.0 36.2 32° 10.5 56.6 37° 38.0 13.9 Venus 53°12.1 11:26 
15 0°58.4 | 53°216 ++ 45.7 | 318°481 ++ 366 | 479124 ++ 564 | 52°40.1 ++ 13.8 Mars 318° 10.0 17:45 
16 16°00.9 | 68°20.9 45.0 | 333°49.2 37.1 | 62°14.3 56.3 | 67°42.3 13.7 Jupiter 46 °°23.0 11:52 
17 31°03.3 83°20.1 44.4 | 348°50.3 37.5 77°16.1 56.1 82° 44.5 13.7 Saturn 51° 46.3 11:30 
18 46°05.8 | 98°19.3 $19°43.7 3°51.4 N17°37.9 | 92°18.0 $17°55.9 | 97°46.6  $19°13.6 Horizontal parallax 
19 61°08.2 | 113°18.5 43.0 | 18°52.5 38.3 | 107°19.9 55.8 | 112°48.8 13.5 Venus: 0.1 
20 76°10.7 | 128°17.7 42.3 | 33°53.6 38.7 | 122°21.7 55.6 | 127°51.0 13.4 Mara: 01 
21 91°13.2 | 143°16.9 ++ 41.6 | 48°54.7 ++ 39.2 | 137°23.6 ++ 55.5 | 142°531 ++ 13.4 
22 | 106°15.6 | 158°16.1 41.0 | 63°55.8 39.6 | 152°25.5 55.3 | 157°55.3 13.3 
23 | 121°18.1 | 173°15.4 40.3 | 78°57.0 40.0 | 167°27.3 55.1 | 172°57.4 13.2 
Mer.pass.:14:56 v-0.8 d0.7 m-3.8 v1.1 d0.4 m0.5 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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2021 February 03 to Feb. 05 

























































































h 
Sun 
Wed GHA . M 
0 176° 33.2 ec GHA oon 
1 : $16°3 v 
: 191°33.1 1.1 291°49.9 Dec d 
3 206° 33.1 30.4 306°20.1 11.2 $04° 27.5 HP 
; 221°33.0 29.7 320°50.2 11.2 04°42.2 -14.7' 59.2" Lat. Twilight 
236° 32 - 28.9 | 335°20. 11.1 oon -14.7' 5) Naut. we : 
5 re 9 ao 35°20.4 11 04°56.9 ren 59.2 N 72° Civil Sunrise | S 
51°32.9 349°50.5 7 O5°116 4.7 59.2" 06:58 unset Twilight 
6 266° 27.5 nA 11.1 ea -14.6’ N 70° 08:24 Civil 
7 66°32.8  $16° 4920.5 11.1’ 05°26.2 -14.6" 59.2’ 06:51 10:02 14:97 Naut. 
. ae a ieeeoee A416 05° 40.8 ae 59.2’ ae 06:46 ae aoe || 4635 16:05 ae 
96°32 ; 299, 0" eae 59.2’ 6 : :55 5 :01 ; , 
ie See ae 11.0’ . -14.6' 50.2" 64° ao 07:44 eee 15:25 a 17:38 
326°32.6 + 24.5 62°20. 11.0’ 06°24, -14.5’ 59.2" 62° 06: 07:35 08: 15:44 16. 7:44 
11 341°32.5 23.8 aaa 10.9’ a. “145' a 60° | 07:27 Bere 15:59 iS 7:48 
12 , 23.0 50.5 10.9" 38.9 -14.5" 9.2 30. 07:20 a 16:12 oot 17:5 
| ane 4 ee foe ee nss° | 06:26  o7:1 cae, | eae ae 738 
11°32.4 : 105° . 07°07 aa 59.2’ 56° ; 14 : ; 17:09 ; 
14 . 21 50.2 10.8’ 7 -14.4' 06:24 : 07:57 : 17:59 
26°3 5 | 120° 0.8 : 59.2’ 54° : 07:08 : 16:32 . 
HBS) at) eee be eee im | ie Ta iis 
56° 32.2 * 20.1 149° 19. 10.8’ 07° : -14.3’ 59.2" 50° 06: 06:59 07: 16:47 17. 8:05 
W 71°32.1 19.3 ae 10.7’ evs 143’ 59.2" 45° ae 06:54 oe 16:54 ee 18:08 
46 186 9.3 10.7' 04.9 449 2 10 06:45 129 17:00 :30 8:10 
86°32.1 oan, 178°19.0 a 08°19. : 59.2" N 40° ; : 07:16 ; 17:34 ; 
19 101°32.0 $16°17.8 192°48 10.7 08°33 ss -14.2' 59.2" 35° | 06:37 O7 17:12 17:43 8:13 
20 : 6 : : STA" . :00 : 205 ; 18:1 
116°31.9 17.1 |. 207° 10.6"  $08° 1 59.2" 30° 06:30 17:23 :18 
2 : 18. 08° 47. : 05: 06: 17: 
= i : i. 221°47 : ice 09°01 i a 59.2’ || Nn 20° ae a eet me ee oe 
46°31.8 : 236°17. 5 09°15. -14.0' 59.2” 10° | 05: :12 06: 7:40 18. 8:28 
23 161°31.8 14.8 cater 108) ae 40 S 0° 06:00 ae 17:54 Te 18:33 
SD.=1 1 | 265°16. ee. ee S 10° 54906: 18:06 18: aed 
T “2 cee a tee -13.9' 59.2’ 20° 05:11 05:37 18:17 os 18:53 
hu 2 -13.8' : S| 04:55 : 05:59 : 39 9. 
GHA = S.D.=16.1 59.2! 30 04:35 Lae 05:46 ce 18:51 - 
0 176°31. . GHA : 35° ; 05:06 —OS: 18:42 19: 9:17 
1 7 $16°13 v 3 04:22 04: 5:31 18: 9:05 1 
5 191°31.6 ce 279° 45.6 aa Dec d 40° 04:07 ne 05:23 i 56 19:22 9:32 
3 | oaeais cole ie SiO ase HP) a co oa tea 2005 
4 5 Ub 308°44.2 10°247  -13. 59.2' 50° | 03:2 ‘ 05:01 : 19:44 ; 
236° 31.5 11.1 323° 10.3’ Sie: -13.7' . 52° :22 04:1 19:26 : 20:20 
5 : 13.4 10° 38.4 59.2 03:0 :10 04:4 19:58 
251°31.4 10.4 337° 10.2’ Bee: -13.7' 54° :09 04:0 ‘47 19: 20:39 
42.6 10°52.0 59.2’ 4° | 02: 01 (04: 40 20: 
6 09.6 10.2' . -13.6’ :53 : ‘41 : 0:17 : 
¢ | mwas sree | ews er ee ee i ee 
3 : 6°4 9.1 = a 2 02: . 04: : 20: : 
: 296°31.2 ' oe 104 ee 13.5’ 59.2" S 60° i oF ee _* 2 2 
311°31.2 4 35° ; .0' 11° . -13.4’ 59.2’ - 10 04: 10 2 : 1:50 
10 326°31.1 * 06.6 ae 10.0’ rea -13.3' ae Lat 205 20:21 | 22:14 
11 wee 05 078 = 9.9 59.2 -13.3’ 9.2 . Moonri 1:16 22: 
a 341°31.1 Rae 64°36.7 ae 12°12.5 13.3 59.2’ Wed Th ise 2:46 
a , . was , . u : 
13 356°31.0 S$16° . 79° 05.5 ae ieee soi eS, ae ee Ol: = Wed Mone 
14 11°31.0 04.3 | 93°34.3 12°38.7 Ge poor || : a Thu Fri 
; 26° 30.9 03.6 | 108°03.0 97°  $§12°51 -13.1' 59.2" 68° a 01:29 03: 09:24 08:50 ; 
5 41°30.9 028 | 122°31. 9.7’ °51.8 — -13.0" 66° = 01.14 53 09:34 07:46 
16 oe - 021 31.7 06" 13°04.7. -12.9" 59.2 = 03:22 : 09:11 
17 56° 30.8 : 137°00.3 6 13°17.6 -12.9 59.2" 64° — 01:02 02:59 09:41 09:2 08:37 
4 71°30.7 idea 151°28.9 9.6" 13°30 4 128’ 59.2" 62° ae 00:53 02.41 09:48 Seer 09:09 
iS 86°30.7  $15° jee oe fe ee oe ee pe. | ees ee 
| ae 508 | 180°258 9. ee waa N58° | -: Beer. oaie |) pe aaa ere 
at 116° 30.6 59.1 194°54.1 9.4’ §14°08.4 ~12.6 59.2" 56° ot 00:31 ae 10:03 10:11 0:08 
99 131°30.5 . 58.3 209°22.5 9.3’ 14°20.9 -12.5 59.2" 54° a 00:25 Glee 10:07 10:1 0:21 
Sl ae 57.5 | 223°50.7 9.2 oo ce ee ane | aa “Gees 
161°30.4 56.8 38°18, 9.2’ 14°45. -12.4 aT 50° = 00:16 ‘47 10:13 124 0.42 
: 56.0 18.9 9.2’ 4° 45.6 -12.3' 9.2 = 01:40 ‘i 10:30 . 
SD.—16.2 : 252°47.0 ce 14°57.9 3 59.2" 45° a 00:12 01:34 10:16 10.35 0:51 
= = d—0.7 9.1 15°100 oe 59.2’ N 40° Se ce 00:03 01.20 nee 10:40 10:58 
HA S.D.= - Sse: 59.2’ 35° ; ae : 0:24 1 : 1:06 
0 Dec /D.=16.1 : 23:50 01:08 0:51 11.2 
1 176°30.4 — $15°55 = v 30° | 234500 00:59 10:29 10:59 . 
| 3 | 267°15.1 ae d De lee, oe ene a3 iL? Lea 
3 206° 30.3 oo 281° 43.1 9.0’ S$15°22.1 HP N 10° 23:28 oe 00:36 10:37 11:13 LA 
4 221°30.2 Set 296°11.1 ce 15°34.1 -12.0° 59.2" 0° | 23:20 am 00:24 10:43 11.25 11:54 
#2369302 clea. ee ee s10° | 23: = ou | i054 ae. aa 
: 251°30.1 aie sea ke oe cae See ae eo 00:0 1054 11s 12:38 
6 | 2660301 $15° eee ee ee ait 88 ole eee oor | 1059 11:54 12:38 
8 281° 30.0 50.7 | 354°02.2 ee ee eles ee ae 11:05 12:04 2:51 
9 296°30.0 49.9 3°29. 8.7' §16°32.6 6 59.2! 40° | 22-46 23:27 a3 11:11 12:16 3:06 
311°29.9 ; 49.2 92°57, 8.6' 16°44, -11.5' 59.2” 45° | 22: 23:18 23: 11:15 : 13:22 
10 | 326°29.9 Vl ae oo F.|| Seo pe eee es | es 12:23 13:32 
11 | 341°29.8 arr | s163 Ba ie ae 50.2 Se pa | ee “ae tare 
ie | -geeeea Cee 906.5 -11.2 © | 22:28 22: 23:23 2:40 356 
13 ie $15°46.1 6° 19.7 3.3' 1717.6 111 a a 22:24 ns 23:15 11:30 12:51 : 
14 129.7 454 80°47.0 agi 17°28.6 11.0" 59.1" 56° 22:19 2:42 23:06 11:32 12:56 4:12 
15 26°29.7 95°14.2 3’ §17°39.5 59.1’ 5° | 22-15 22:35 «22:55 11:35 13:01 14:20 
16 41°29.7 J 109°41.4 8.2' 17°503 -10.9' 59.1’ 560° | 22. 22:27 ree 11:39 13: 4:28 
1 oe a8 | 1240085 81 oe ee ad ee ee ee ea 08 14:37 
¢ 71° 29.6 43.1 138°35. 8.1’ ene -10.6' 50.1’ 31 11:46 ae 14:48 
18 ° 42.3 oo 8.0" 211.6 -10.5' ; Sun 3:23 ae 
86° 29.5 153°02.5 18°22.1 59.1’ Day Eqn.of Ti gods 
19 | 101° $15°41.5 7.9' °22.1  -10.4 qn.of Time [ = 
29.5 : 167°29 18°32.4  -10.3' 59.1’ 00! h er. loon 
20 é 40.8 A 7.9' 10.3 12 Mer.P. 
116°29.4 181° 9’ — $18° 59.1’ mms Pass -Pass. 
21 A 56.3 , 42.7 S mm: U Age 
131°29.4 0.0 | 196°2 78 18° -10.2' 59.1’ 03 ‘ss | hh:mm pper Lower e 
146°29.3 302 | 21048 = 77" oe ea 59.1' 7 i— i nent _obfetnms, | S649 
Sa a 335°164 7.8 ae ee 59.1' | a, ela. au 
7 és , iy 3 ¥ . : = : 2 : = 
SD.=16.2 d= 7 | 239°43.0 ie 19°22.5 pa 59.1" as = oa oe 17:58 (p 
=0.8 ee ae 06:25 18: Dp 
$.D—161 “9.6 59.1" 8:52 | 
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February 06, 07, 08 (Sat., Sun., Mon.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 136°20.6 | 188°14.6 $19°39.6 93°58.1 N17°40.4 | 182°29.2 $17°55.0 | 187°59.6 $19°13.2 Alpheratz 357° 38.3 29°12.3 
1 151°23.0 | 203°13.8 38.9 | 108°59.2 40.8 | 197°31.0 54.8 | 203°01.8 13.1 Ankaa = 353°10.6 ~— -42° 11.8 
2 166°25.5 | 218°13.0 38.2 | 124°00.3 41.2 | 212°32.9 54.7 | 218°03.9 13.0 Schedar  349°34.9 56°39.2 
3 181°28.0 | 233°12.2 ++ 37.5 | 139°01.4 ++ 41.7 | 2279348 ++ 545 | 233°061 ++ 13.0 Diphda 348°50.7.— -17°52.5 
4 196°30.4 | 248°11.5 36.8 | 154°02.5 42.1 | 242°36.6 54.3 | 248°08.2 12.9 Achernar  335°22.9— -57°08.2 
5 211°32.9 | 263°10.7 36.1 | 169°03.6 42.5 | 257°38.5 54.2 | 263°10.4 12.8 Hamal —_327°54.8 23° 33.6 
6 226°35.4 | 278°09.9 $19°35.4 | 184°04.7 N17°42.9 | 272°40.4 $17°54.0 | 278°12.6 $19°12.8 Polaris 315°29.1 89°21.4 
7 | 241°37.8 | 293°09.1 34.7 | 199°05.8 43.3 | 287°42.2 53.9 | 293°14.7 12.7 Acamar — 315°14.2—-40°13.6 
8 | 256°40.3 | 308°08.3 34.1 | 214°06.9 43.7 | 302°44.1 53.7 | 308°16.9 12.6 Menkar = 314" 09.5 4710.2 
9 | 271°42.7 | 323°07.6 ++ 33.4 | 229°08.0 ++ 44.2 | 317°460 ++ 535 | 323°191 ++ 125 Mirfak 308°32:7 9.96.2 
10 | 286°45.2 | 338°06.8 32.7 | 244°09.1 44.6 | 332°47.8 53.4 | 338°21.2 12.5 Aldebaran = 290°43.1 16° 33.0 
11 | 301°47.7 | 353°06.0 32.0 | 259°10.2 45.0 | 347°49.7 53.2 | 353°23.4 12.4 Rigel = 281'06.7 = 810.9 
12 | 316°50.1 8°05.2 §19°31.3 | 274°11.3 N17°45.4 2°51.6 $17°53.1 8°25.5  §19°12.3 ice Soe eee 
13 | 331°52.6 | 23°04.5 30.6 | 289°12.4 45.8 | 17°53.4 52.9 | 23°27.7 12.3 Ee oA Sven pee a7 6 
14 | 346°55.1 | 38°03.7 29.9 | 304°13.5 46.2 | 32°55.3 52.7 | 38°29.9 12.2 Mae, BreoAa st eis 
15 °57.5 | 53°029 ++ 29.2 | 319°14.6 ++ 46.6 | 47°57.2 ++ 526 | 53°320 ++ 121 eal S7ocRes eeoate 
16 17°00.0 | 68°02.1 28.5 | 334°15.7 47.1 | 62°59.0 52.4 | 68°34.2 12.1 Cononue aeavEs A -cegSao 
° ° fe} ° ° - - 
17 32°02.5 | 83°01.4 27.8 | 349°16.8 47.5 | 78°00.9 52.3 | 83°36.3 12.0 Stik! gedeape- ~cieead 6 
18 47°04.9 | 98°00.6 $19°27.0 4°17.9  N17°47.9 | 93°02.7  $17°52.1 | 98°38.5 $19°11.9 Adhara 255°08.0 —--29°00.2 
19 62°07.4 | 112°59.8 26.3 | 19°19.0 48.3 | 108°04.6 51.9 | 113°40.7 11.9 Procyon 244°53.8 5°10.1 
20 77°09.9 | 127°59.0 25.6 | 34°20.1 48.7 | 123°06.5 51.8 | 128°42.8 11.8 Pollux 243°20.9 27°58.4 
21 92°12.3 | 142°58.3 ++ 249 | 49°21.2 ++ 49.1 | 138°08.3 ++ 51.6 | 143°450 ++ 117 Avior 234°15.3.--59°34.7 
22 107°14.8 | 157°57.5 24.2 64°22.3 49.6 | 153°10.2 51.5 | 158°47.2 11.6 Suhail 222°48.1 -43°31.1 
23 122°17.2 172° 56.7 23.5 79° 23.4 50.0 168°12.1 51.3 173° 49.3 11.6 Miaplacidus 221°37.8 -69° 48.2 
Mer.pass.:14:52 v-0.8 d0.7 m-3.8 v1.1 d0.4 m0.6 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.4 61°38.1 
Denebola 182° 28.0 4°27.2 
0 137°19.7 | 187°56.0 $19°22.8 | 94°24.5 N17°50.4 | 183°13.9 $17°51.1 | 188°51.5 $19°11.5 Gienah 175°466 17° 39.5 
1 152°22.2 | 202°55.2 22.1 | 109°25.6 50.8 | 198°15.8 51.0 | 203°53.6 11.4 Acrux 173°03.0 63° 12.7 
2 167°24.6 | 217°54.4 21.4 | 124°26.7 51.2 | 213°17.7 50.8 | 218°55.8 11.4 Gacrux 171°547  -57°13.6 
3 182°27.1 | 232°53.6 ++ 20.7 | 139°27.8 ++ 51.6 | 2289195 ++ 50.7 | 233°580 ++ 113 Alioth  166°15.6 55°50.5 
4 197°29.6 | 247°52.9 19.9 | 154°28.9 52.0 | 243°21.4 50.5 | 249°00.1 11.2 Spica 158°25.5 --11°16.2 
5 212°32.0 | 262°52.1 19.2 | 169°30.0 52.5 | 258°23.3 50.3 | 264°02.3 11.2 Alkaid  152°54.4 49° 12.3 
6 227°34.5 | 277°51.3 $§19°18.5 | 184°31.1 N17°52.9 | 273°25.1 $17°50.2 | 279°04.5 $19°11.1 Hadar 148°40.2 —_-60° 28.1 
7 242°37.0 | 292°50.6 17.8 | 199°32.2 53.3 | 288°27.0 50.0 | 294°06.6 11.0 Menkent  148°01.2 —_-36°28.2 
8 257°39.4 | 307°49.8 17.1 | 214°33.3 53.7 | 303°28.9 49.9 | 309°08.8 11.0 Arcturus  145°50.8 9°04.3 
9 272°41.9 | 322°490 ++ 16.4 | 229°34.4 ++ 54.1 | 318°30.7. ++ 49.7 | 3249109 ++ 10.9 Rigil Kent. 139°44.5  — -60°55.0 
10 | 287°44.3 | 337°48.3 15.6 | 244°35.5 54.5 | 333°32.6 49.5 | 339°13.1 10.8 Kochab  __137°19.9 74° 03.9 
11 | 302°46.8 | 352°47.5 14.9 | 259°36.6 54.9 | 348°34.5 49.4 | 354°15.3 10.7 Zuben'ubi 136°59.5 = -16°07.7 
12 | 317°49.3 7°46.7  §19°14.2 | 274°37.6 N17°55.3 3°36.3 $17°49.2 9°17.4  $19°10.7 Alphecca — 126°06.5 26° 38.5 
13. | 332°51.7 | 22°46.0 13.5 | 289°38.7 55.8 | 18°38.2 49.1 | 24°19.6 10.6 Antares 112°19.8 —-26°28.6 
14 | 347°54.2 | 37°45.2 12.7 | 304°39.8 56.2 | 33°40.0 48.9 | 39°21.8 10.5 Atria 107°17.2— -69°03.6 
15 2°56.7 | 52°445 -- 120 | 3199409 -- 566 | 48°419 -- 48.7 | 549239 -- 105 Sabik — 102°06.6 = -15° 45.0 
16 17°59.1 | 67°43.7 11.3 | 334°42.0 57.0 | 63°43.8 48.6 | 69°26.1 10.4 Shaula —-96°14.9— -37°07.0 
7 33°01.6 | 82°42.9 10.6 | 349°43.1 57.4 | 78°45.6 48.4 | 84°28.2 10.3 Rasalhague = 96° 01.7 2°32.6 
3 ‘ : ‘ S : 3 : 6 Eltanin 90°44.0 51°28.9 
18 48°04.1 | 97°42.2 §19°09.8 4°44.2  N17°57.8 | 93°47.5 $§17°48.3 | 99°30.4 $§19°10.3 Pete wie Rieae a qi od a 
19 63°06.5 | 112°41.4 09.1 19° 45.3 58.2 | 108°49.4 48.1 | 114°32.6 10.2 aus ve : aoe. aaodab 
20 78°09.0 | 127°40.6 08.4 34° 46.4 58.6 | 123°51.2 47.9 | 129°34.7 10.1 , a “soba Saigo 
21 93°11.5 | 142°39.9 ++ 07.7 | 49°47.5 ++ 59.1 | 138°53.1 ++ 47.8 | 144°369 ++ 10.0 he Pra mea oe 
22 | 108°13.9 | 157°39.1 06.9 | 64°48.6 59.5 | 153°55.0 47.6 | 159°39.1 10.0 Boal - naeas ~geeeane 
° ° fe} fe} ° * = « 
23 | 123°16.4 | 172°38.4 06.2 | 79°49.7 59.9 | 168°56.8 47.5 | 174°41.2 09.9 Ban Sdoeoas eats 
Mer.pass.:14:48 v-0.8 d0.7 m-3.8 v1.1 d0.4 m0.6 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°42.2 9°58.2 
Al Na‘ir 27°37.4  -46°51.7 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
0 | 138°18.8 | 187°37.6 $19°05.5 | 94°50.8  N18°00.3 | 183°58.7  $17°47.3 | 189°43.4 §19°09.8 Scheat = -:13°48.6 = .28°11.7 
. 3 , : : } ‘ Markab 13°33.3 15°19.0 
1 153°21.3 | 202°36.8 04.7 | 109°51.8 00.7 | 199°00.6 47.1 | 204°45.5 09.8 
2 168°23.8 | 217°36.1 04.0 | 124°52.9 01.1 | 214°02.4 47.0 | 219°47.7 09.7 Feb 06 Sat SHA Mer.pass 
3 183°26.2 | 232°35.3 ++ 03.2 | 139°54.0 ++ 01.5 | 2299043 ++ 468 | 2349499 ++ 09.6 Venus 51°54.0 11:28 
4 198°28.7 | 247°34.6 02.5 | 154°55.1 01.9 | 244°06.2 46.6 | 249°52.0 09.6 Mars  317°37.5 17:43 
5 213°31.2 | 262°33.8 01.8 | 169°56.2 02.4 | 259°08.0 46.5 | 264°54.2 09.5 Jupiter —-46°08.6 11:49 
6 228°33.6 | 277°33.1  $§19°01.0 | 184°57.3 N18°02.8 | 274°09.9 $17°46.3 | 279°56.4 $19°09.4 Saturn 51°39.0 11:26 
7 243°36.1 | 292°32.3 19°00.3 | 199°58.4 03.2 | 289°11.8 46.2 | 294°58.5 09.4 
8 | 258°38.6 | 307°31.6  18°59.5 | 214°59.5 03.6 | 304°13.6 46.0 | 310°00.7 o9.3 || Fee tee Seon ee 
9 273°41.0 | 322°308 ++ 58.8 | 230°00.6 ++ 04.0 | 319°15.5 ++ 45.8 | 325°029 ++ 09.2 Mars 317°04.8 a 
10 | 288°43.5 | 337°30.0 58.1 | 245°01.6 04.4 | 334°17.4 45.7 | 340°05.0 09.1 Jupiter 45°54.2 11:46 
11 | 303°46.0 | 352°29.3 57.3 | 260°02.7 04.8 | 349°19.2 45.5 | 355°07.2 09.1 Sains Reais 11.03 
12 | 318°48.4 7°28.5  §18°56.6 | 275°03.8 N18°05.2 4°21.1 $§17°45.4 | 10°09.3  $19°09.0 
13 | 333°50.9 | 22°27.8 55.8 | 290°04.9 05.6 | 19°23.0 45.2 | 25°11.5 08.9 || Feb 08 Mon SHA Mer.pass 
14 | 348°53.3 37° 27.0 55.1 | 305°06.0 06.0 | 34°24.8 45.0 | 40°13.7 08.9 Venus 49°18.8 11:30 
15 3°55.8 | 52°26.3 ++ 543 | 3209071 ++ 065 | 49°267 ++ 44.9 | 55°15.8 ++ 08.8 Mars — 316°31.9 17:39 
16 18°58.3 | 67°25.5 53.6 | 335°08.2 06.9 | 64°28.6 44.7 | 70°18.0 08.7 Jupiter 45 °39.9 11:43 
17 34° 00.7 82°24.8 52.8 | 350°09.2 07.3 | 79°30.4 44.6 | 85°20.2 08.7 Saturn 51° 24.5 11:19 
18 49°03.2 | 97°24.0 $18°52.1 5°10.3. N18°07.7 | 94°32.3 $17°44.4 | 100°22.3 $19°08.6 Horizontal parallax 
19 64°05.7 | 112°23.3 51.3 | 20°11.4 08.1 | 109°34.2 44.2 | 115°24.5 08.5 Verius: 0.1 
20 79°08.1 | 127°22.5 50.6 | 35°12.5 08.5 | 124°36.0 44.1 | 130°26.7 08.5 Mars: 01 
21 94°10.6 | 142°218 ++ 498 | 50°13.6 ++ 08.9 | 139°37.9 ++ 43.9 | 1459288 ++ 084 
22 | 109°13.1 | 157°21.0 49.1 | 65°14.7 09.3 | 154°39.8 43.8 | 160°31.0 08.3 
23 | 124°15.5 | 172°20.3 48.3 | 80°15.8 09.7 | 169°41.6 43.6 | 175°33.1 08.2 
Mer.pass.:14:44 v-0.8 d0.7 m-3.8 v1.1 d0.4 m0.6 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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2021 February 06 to Feb. 08 






















































































h Sun Moon 
Sat GHA Dec GHA E Dec d ai Lat. ee : Sunrise Sunset Gi ey 
0 176°29.3  $15°36.9 | 254°095 75° S$i19°417 -95' 59.1’ Nant, vil ivi a 
1 191°29.2 36.1 268° 35.9 74’ 19°51.2 -9.4’ 59.1’ N 72° 06:46 08:10 09:42 14:48 16:19 7:44 
2 206° 29.2 35.4 283°02.3 74 20°00.5 -9.2' 59.0’ N 70° 06:41 07:56 09:12 15:17 16:34 17:49 
3 221°29.1 + 34.6 297° 28.7 TS 20° 09.6 -9.1’ 59.0’ 68° 06:37 07:44 08:51 15:39 16:45 7:53 
4 236° 29.1 33.8 311°54.9 r2 20°18.7 -9.0’ 59.0’ 66° 06:33 07:35 08:34 15:55 16:55 7:57 
5 251°29.1 33.1 326°21.1 7.2 20° 27.6 -8.9' 59.0’ 64° 06:29 07:26 08:20 16:09 17:03 18:00 
6 266° 29.0 $15°32.3 340° 47.2 7.1 $20° 36.4 -8.7' 59.0’ 62° 06:26 07:19 08:09 16:21 17:10 8:03 
7 281° 29.0 31.5 355° 13.3 7.0’ 20° 45.1 -8.6' 59.0’ 60° 06:23 07:13 07:59 16:31 17:16 18:06 
8 296° 28.9 30.7 9°39.3 7.0" 20°53.6 “8.5 59.0" N 58° 06:21 07:08 07:50 16:39 17:22 18:09 
9 311° 28.9 - 30.0 24°°05.3 6.9" 2102-1 “8.3! 59.0" 56° 06:18 07:03 07:42 16:47 17:27 8:11 
10 326° 28.9 29.2 38°31.2 6.9 ai. 10.3 -8.2 59.0 54° 06:16 06:58 07:36 16:53 17:31 18:13 
11 341°28.8 28.4 52°57.0 6.8" 21°18.5 -8.1’ 59.0’ 52° 06:14 06:54 07:30 16:59 17:35 8:15 
12 356° 28.8 $15°27.6 67° 22.8 6.7’ $21°26.5 -7.9’ 59.0’ 50° 06:12 06:50 07:24 17:05 17:39 8:17 
13 11°28.7 26.9 81°48.5 6.7’ 21°34.4 -7.8' 59.0’ 45° 06:07 06:41 07:12 17:17 17:47 18:22 
14 26°28.7 26.1 | 96°14.1 6.6" 21°42.1  -7.7' 89.0 |] aoe | 06:02 06:34 ~—07:02- || 17:26 ~—«17:55 8:27 
1 41°28.7 + 25. 110° 39.7 .6' 21°49.7 -7.5 58.9’ ° : : : : 3 . 
16 36°28-6 ae 125°08.3 es 21°57.2 -7.4’ 58.9" a ee aS 
: : 30° | 05:53 06:21 06:46 17:42 18:07 —«:18:36 
17 71° 28.6 23.7 139° 30.7 6.5 22°04.5 -7.3 58.9 20° 05:44 06:10 06:33 17:55 18:18 3:44 
18 86° 28.5 $15°23.0 153°56.2 6.4’ $22°11.7 -7.1' 58.9" N 10° 05:35 06:00 06:22 18:07 18:28 18:54 
19 101°28.5 22.2 168° 21.5 6.3' 22°18.7 -7.0' 58.9’ 0° 05:24 05:49 06:11 18:18 18:39 9:04 
20 116° 28.5 21.4 182° 46.9 6.3’ 22°25.6 -6.8’ 58.9’ ° : 5 ‘ c ‘ . 
21 131°28.4 - 20.6 | 197°121 6.2’ 22°32.4 -6.7' 58.9’ = a oa ae | a ie a 
5 2 , . : , : : : : : : 
22 146° 28.4 19.9 211 30-4 6.2" 22 °39.0 -6.5 58.9 30° 04:38 05:09 05:34 18:54 19:19 9:49 
23 161° 28.4 19.1 226° 02.5 6.1 22° 45.4 -6.4 58.9 35° 04:26 04:59 05:26 19:02 19:29 20:01 
SD.=16.2 d=0.8 S.D.=16.1 40° 04:11 04:47 05:17 19:11 19:40 20:16 
HP 45° 03:53 04:33 05:06 19:22 19:54 20:34 
oan ane pee oh v ae z $50° | 03:29 04:16 04:53 | 19:35 20:11 20:58 
0 176° 28.3 $15°18.3 240° 27.7 6.1 $22°51.8 -6.2' 58.9’ 52° 03:17 04:07 04:46 19:41 20:19 21:10 
1 191° 28.3 17.5 254°52.7 6.1' 22°57.9 -6.1' 58.9’ 54° 03:02 03:58 04:40 19:47 20:29 21:24 
2 206° 28.3 16.7 269° 17.8 6.0’ 23°04.0 -5.9' 58.8’ 56° 02:45 03:47 04:32 19:55 20:39 21:40 
3 221°28.2 + 15.9 283°42.7 6.0’ 23°09.8 -5.8' 58.8’ 58° 02:24 03:35 04:23 20:03 20:52 22:01 
4 236° 28.2 15.2 298° 07.7 5.9’ 23°15.6 -5.6’ 58.8" S 60° 01:55 03:20 04:14 20:13 21:06 22:28 
5 251° 28.2 14.4 312°32.6 5.9’ 23° 21.1 -5.5 58.8" 
6 266°28.1  $15°13.6 | 326°57.4 5.8’ $23°266 -5.3' 58.8’ Lat. Moonrise Moonset 
7 281°28.1 12.8 | 3419222 5.8" 23°318 -5.2' 58.8" Sat Sun Mon Sat Sun Mon 
8 296° 28.1 12.0 355° 47.0 5.8’ 23° 36.9 -5.0’ 58.8" N 72° — = — = = = 
9 311°28.0 + 11.2 10°11.8 5.7’ 23°41.9 -4.9 58.8" ° 
10 326°28.0 10.5 | 24°36.5 5.7" 23°46.7 4.7" 58.8 eel eee ee — aa; * ee = 
- ; ; : : : 
11 341° 28.0 09.7 39°01.1 5.7 23°51.4 -4.6 58.7 66° 05:06 07:40 = 09:21 08:48 = 
12 356° 27.9 $15°08.9 53°25.8 5.6’ $23°55.9 -4.4" 58.7’ 64° 04:35 06:28 08:06 09:53 10:00 10:26 
13 11°27.9 08.1 67°50.4 5.6’ 24°00.2 -4.3 58.7’ 62° 04:11 05:53 07:17 10:17 10:36 1:15 
14 26°27.9 07.3 a 5.6’ a | = 60° 03:53 05:27 06:46 10:36 11:02 1:46 
15 41°27.9 * 06.5 96 5 5.5' 4 4 4. 58.7’ ° : 3 : z : 
16 56°27.8 05.7 111°04.0 5.5' 24°12.3 -3.8’ 58.7’ N a poets coals eo ree tee pa 
17 71°27.8 04.9 125°28.5 55’ 24° 16.0 -3.6' 58.7 56 03:25 04:50 06:04 11:06 11:40 2:29 
: : . : ; . 54° | 03:14 04:36 05:48 11:17 11:54 2:44 
18 86° 27.8 $15°04.2 139°53.0 So: $24°19.6 -3.5' 58.7’ 52° 03:04 04:23 05:34 11:28 12:07 12:58 
19 101° 27.7 03.4 154°17.4 5.4’ 24° 23.0 -3.3' 58.7’ 50° 02:55 04:13 05:22 11:37 12:18 3:10 
20 mene a eee 5.4" oe eo ca 45° | 02:36 03:50 04:58 11:57 12:41 13:35 
21 1°27.7 - O01. : 5.4" 4°29, -3.0" 6 é : : : : 
22 146° 27.7 Gi | s07sn6. ba aardos- oe peg) NA) ee ee | eee, 
23 161°27.6 00.2 211°55.0 5.4’ 24° 35.0 27 58.6" 35 02:08 03:16 04:21 12:27 13:16 4:12 
- - - - - - - 30° 01:57 03:03 04:07 12:39 13:29 14:26 
SD.=16.2 d=0.8 S.D.=16.0 20° | 01:38 02:41 03:43 12:59 13:53 4:50 
N 10° 01:22 02:22 03:22 13:17 14:13 5:11 
il ene ae GHA z Dee a ne o° | 01:06 02:04 03:03 | 13:33 14:32 15:31 
0 176°27.6 $14°59.4 | 2269194 5.4’ $24°37.6 = -2.5" 58.6" |] g 490 | 0951 01:46 ~—02:43.:«|| «13:50 ~—«14:50 eet 
1 191°27.6 58.6 | 240°43.7 5.3’ 24°40.0-2.4’ 58.6" ant "gone: “okey -puen:|| aus “anaa 6:12 
2 206° 27.6 57.8 | 255°08.1 5.3 24°42.3 0 -2.2" 58.6 ae. |“aota? Giese ghee .|| daaae. aeaa- apse 
fo} oO ’ oO , , 
3 221°27.5 - 57.0 | 269°32.4 5.3 24°44.4 — -2.0' 58.6" ant | eer gone -Cias || Gaal’ “aide 650 
4 236°27.5 56.2 | 283°56.7 5.3’ 24°46.3-1.9" 58.5’ aoe || 2s. paee- wee. || “aes. “deus: aac 
5 251°27.5 554 | 298210 5.3 24°48. 1.7! 58.5 aes | oes 00. Otte | deal «dees 7:96 
6 266° 27.5 $14°54.6 312° 45.4 5.3 S$24° 49.7 -1.5' 58.5’ ° . . 7 5 . 
7 281°27.4 53.8 327°09.7 5.3' 24°51.2 -1.4 58.5’ S ae i ae ee co eae ie 
8 296° 27.4 53.1 341° 34.0 5.3' 24°52.5 -1.2' 58.5’ 54° 23-37 a 00:20 15:53 17:11 8:16 
9 311°27.4 + 52.3 355°58.3 5.3’ 24°53.6 -1.1’ 58.5’ 56° 93:24 00:05 16:05 17:26 3-32 
10 326° 27.4 51.5 10° 22.7 5.3’ 24°54.6 -0.9’ 58.5’ ° : . ; : : : 
11 3419273 50.7 24° 47.0 53! 24°55.4 07" 58.4" 58 23:09 23:47 == 16:20 17:43 18:50 
. . . 4 : . : S 60° 22:51 23:25 == 16:37 18:05 9:13 
12 356° 27.3 $14°49.9 39°11.3 5.3’ $24°56.1 -0.6’ 58.4’ 
13 11°27.3 49.1 53°35.7 5.4’ 24°56.6 -0.4’ 58.4’ Sun Moon 
14 26° 27.3 48.3 68°00.0 5.4’ 24°56.9 -0.2’ 58.4’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 41°27.2 + 47.5 82° 24.4 5.4’ 24°57.0 -0.1’ 58.4’ : oo" 12h Pass Upper Lower 24-26 
16 56°27.2 46.7 96° 48.8 5.4 24°57.1 0.1' 58.4’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 31-12% 
17 71°27.2 45.9 | 111°13.2 5.4" 24°56.9 0.2) 58.4" oc | ml WM ioaa | 0720 i048 | a 
18 86°27.2 $14°45.1 | 125°37.6 5.4’ — $24°56.6 0.4" 58.3" 07 | 14:07 14:08 12-14 08:18 20:47 | | e 
19 101° 27.2 44.3 140°02.1 5.5’ 24°56.1 0.6’ 58.3’ 08 14:10 14-11 12-14 09:17 21:46 \ 
20 116°27.1 43.5 154°26.6 5.5’ 24°55.5 0.7’ 58.3’ : : ; : ; 
21 131° 27.1 + 42.7 168°51.1 5.5’ 24°54.6 0.9’ 58.3’ 
22 146° 27.1 41.9 183°15.6 5.5’ 24°53.7 1.0’ 58.3’ 
23 161°27.1 41.1 197° 40.2 5.6’ 24°52.6 12° 58.3’ 
SD.=16.2 d=0.8 S.D.=15.9 
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Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 139°18.0 | 187°19.5 $18°47.6 95°16.8 N18°10.1 | 184°43.5 $17°43.4 | 190°35.3 $19°08.2 Alpheratz 357° 38.3 29°12.3 
1 154°20.5 | 202°18.8 46.8 | 110°17.9 10.5 | 199°45.4 43.3 | 205°37.5 08.1 Ankaa 353°10.6 = -42°11.8 
2 169°22.9 | 217°18.1 46.0 | 125°19.0 11.0 | 214°47.2 43.1 | 220°39.6 08.0 Schedar  349°34.9 56°39.2 
3 184°25.4 | 232°17.3. ++ 45.3 | 140°20.1 ++ 114 | 229°491 ++ 42.9 | 235°418 ++ 08.0 Diphda 348°50.7_—-17°52.5 
4 199°27.8 | 247°16.6 44.5 | 155°21.2 11.8 | 244°51.0 42.8 | 250°44.0 07.9 Achernar — 335°22.9—-57°08.2 
5 214°30.3 | 262°15.8 43.8 | 170°22.2 12.2 | 259°52.8 42.6 | 265°46.1 07.8 Hamal —327°54.8 23°33.6 
6 229°32.8 | 277°15.1 $18°43.0 | 185°23.3 N18°12.6 | 274°54.7 $17°42.5 | 280°48.3  $19°07.8 Polaris — 315°30.5 89°21.4 
7 | 244°35.2 | 292°14.3 42.2 | 200°24.4 13.0 | 289°56.6 42.3 | 295°50.5 07.7 Acamar 315° 14.3 -40°13.6 
8 | 259°37.7 | 307°13.6 41.5 | 215°25.5 13.4 | 304°58.4 42.1 | 310°52.6 07.6 Menkar, 314 09.5 4710.2 
9 274°40.2 | 322°128 ++ 40.7 | 230°266  -+ 13.8 | 320°003 ++ 42.0 | 325°548 ++ 07.6 Mirfak = 308°32.7 0 49°56.2 
10 | 289°42.6 | 337°12.1 39.9 | 245°27.7 14.2 | 335°02.2 41.8 | 340°57.0 07.5 Aldebaran = 290°°43.1 16° 33.0 
11 | 304°45.1 | 352°11.4 39.2 | 260°28.7 14.6 | 350°04.0 41.7 | 355°59.1 07.4 Rigel 281 06.7 8 10.9 
12 | 319°47.6 7°10.6 $18°38.4 | 275°29.8 N18°15.0 5°05.9 $17°41.5 11°01.3.  $19°07.3 ne Set eee 
13. | 334°50.0 | 22°09.9 37.6 | 290°30.9 15.4 | 20°07.8 41.3 | 26°03.4 07.3 te ee oeoues ge gre 
14 | 349°52.5 | 37°09.1 36.9 | 305°32.0 15.9 | 35°09.6 41.2 | 41°05.6 07.2 Nisin Beene Seis 
15 4°55.0 | 52°08.4 ++ 36.1 | 320°33.1 -+ 16.3 | 50°115 ++ 410 | 56°078 ++ O71 peel pera aeoite 
16 19°57.4 | 67°07.7 35.3 | 335°34.1 16.7 | 65°13.4 40.8 | 71°09.9 07.1 ‘Canosue Bedies a - Sepoes 
° ° ° ° ° - : 
17 34°59.9 | 82°06.9 34.5 | 350°35.2 17.1 | 80°15.2 40.7 | 86°12.1 07.0 Cie © Seavae sy -cigead 6 
18 50°02.3 97° 06.2 $18°33.8 5°36.3 N18°17.5 95°17.1 $17°40.5 101°14.3 $19°06.9 Adhara 255°08.0 -29° 00.2 
19 65°04.8 | 112°05.5 33.0 | 20°37.4 17.9 | 110°19.0 40.4 | 116°16.4 06.9 Procyon 244°53.8 5°10.1 
20 80°07.3 127°04.7 32.2 35°38.4 18.3 125° 20.8 40.2 131°18.6 06.8 Pollux 243° 20.8 27°58.5 
21 95°09.7 | 142°04.0 ++ 31.4 | 50°39.5 ++ 18.7 | 140°22.7 ++ 40.0 | 1469208 ++ 06.7 Avior 234°15.3  -59°34.7 
22 110°12.2 157°03.2 30.7 65° 40.6 19.1 155° 24.6 39.9 161° 22.9 06.7 Suhail 222°48.1 -43°31.1 
23 125°14.7 172°02.5 29.9 80° 41.7 19.5 170° 26.4 39.7 176°25.1 06.6 Miaplacidus 221°37.8 -69° 48.2 
Mer.pass.:14:40 v-0.7 d0.8 m-3.8 v1.1 d0.4 m0.6 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.4 — 61°38.1 
Denebola 82° 27.9 4° 27.2 
0 140°17.1 | 187°01.8 $18°29.1 | 95°42.7 N18°19.9 | 185°28.3  $17°39.6 | 191°27.3  $19°06.5 Gienah 75°466 -17°39.5 
1 155°19.6 | 202°01.0 28.3 | 110°43.8 20.3 | 200°30.2 39.4 | 206°29.4 06.4 Keri 73°03.0  -63°12.7 
2 170°22.1 | 217°00.3 27.5 | 125°44.9 20.7 | 215°32.1 39.2 | 221°31.6 06.4 Gacrux 71°54.7  --57°13.6 
3 185°24.5 | 231°596 ++ 268 | 140°46.0 ++ 211 | 230°33.9 ++ 39.1 | 2369337 ++ 063 Alioth 66°15.5 55°50.5 
4 200°27.0 | 246°58.8 26.0 | 155°47.1 21.5 | 245°35.8 38.9 | 251°35.9 06.2 Spica 58°25.5 -11° 16.2 
5 215°29.4 | 261°58.1 25.2 | 170°48.1 21.9 | 260°37.7 38.7 | 266°38.1 06.2 Alkaid 52°54.4 49° 12.3 
6 230°31.9 | 276°57.4 $18°24.4 | 185°49.2 N18°22.4 | 275°39.5  $17°38.6 | 281°40.2 $19°06.1 Hadar 148°40.2.—_-60° 28.1 
7 245°34.4 | 291°56.6 23.6 | 200°50.3 22.8 | 290°41.4 38.4 | 296°42.4 06.0 Menkent  148°01.2 —_-36°28.2 
8 260°36.8 | 306°55.9 22.8 | 215°51.3 23.2 | 305°43.3 38.3 | 311°44.6 06.0 Arcturus 145°50.7 9°04.3 
9 275°39.3 | 321°55.2 ++ 221 | 230°52.4 ++ 23.6 | 320°451 ++ 381 | 326°46.7 -+ 05.9 Rigil Kent. 39°44.5 — -60°55.0 
1o | 290°41.8 | 336°54.5 21.3 | 245°53.5 24.0 | 335°47.0 37.9 | 341°48.9 05.8 Kochab 37°19.8 74° 03.9 
11 | 305°44.2 | 351°53.7 20.5 | 260°54.6 24.4 | 350°48.9 37.8 | 356°51.1 05.8 Zuben' ubi 36°59.5 -16°07.7 
12 | 320°46.7 6°53.0 $18°19.7 | 275°55.6 N18°24.8 5°50.7 $17°37.6 | 11°53.2 $19°05.7 Alphecca 26°06.5 = 26° 38.5 
13 | 335°49.2 | 21°52.3 18.9 | 290°56.7 25.2 | 20°52.6 37.5 | 26°55.4 05.6 Antares 112°19.8 — -26°28.6 
14 | 350°51.6 | 36°51.5 18.1 | 305°57.8 25.6 | 35°54.5 37.3 | 41°57.6 05.5 Atria 107°17.1 —-69°03.6 
15 5°54.1 | 51°50.8 -- 17.3 | 3209589 -- 260) 50°563 -- 371 | 56°597 -- 05.5 Sabik — 102°06.6 = -15° 45.0 
16 20°56.6 | 66°50.1 16.5 | 335°59.9 26.4 | 65°58.2 37.0 | 72°01.9 05.4 Shaula 9614.9 -37°07.0 
7 35°59.0 | 81°49.4 15.7 | 351°01.0 26.8 | 81°00.1 36.8 | 87°04.1 05.3 Rasalhague = 96° 01.7 2°32.6 
é é é . a 6 s 6 é Eltanin 90° 44.0 51°28.9 
18 51°01.5 | 96°48.6  $18°14.9 6°02.1 N18°27.2 | 96°01.9 $17°36.6 | 102°06.2 $19°05.3 Rane Ace nibae f qi od a 
19 66°03.9 | 111°47.9 14.1 | 21°03.1 27.6 | 111°03.8 36.5 | 117°08.4 05.2 au oe : oss 385480 
20 81°06.4 | 126°47.2 13.3 | 36°04.2 28.0 | 126°05.7 36.3 | 132°10.6 05.1 ‘7 sie aeeea G Deeies 
21 96°08.9 | 141°465 +--+ 125 51°05.3 ++ 28.4 | 141°07.5 ++ 36.2 | 1479127 ++ 05.1 Mich eines: pene 
22 | 111°11.3 | 156°45.7 11.7 | 66°06.4 28.8 | 156°09.4 36.0 | 162°14.9 05.0 ier Se ores 
° ° ° ° + = . 
23 | 126°13.8 | 171°45.0 10.9 | 81°07.4 29.2 | 171°11.3 35.8 | 177°17.1 04.9 Ropek 2 3ecoeeA eats 
Mer.pass.:14:36 v-0.7 d0.8 m-3.8 v1.1 d0.4 m0.6 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°49 9 9°58.2 
Al Na’ir 27°37.4 -46°51.7 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29°30.9 
0 | 141°16.3 | 186°44.3  $18°10.1 | 96°085  N18°29.6 | 186°13.2 $17°35.7 | 192°19.2  $19°04.8 Scheat = :13°'48.6 ne 
1 | 156°18.7 | 201°43.6 09.3 | 111°09.6 30.0 | 201°15.0 35.5 | 207°21.4 04.8 Markaby-21333:3 2219:0 
2 171°21.2 | 216°42.8 08.5 | 126°10.6 30.4 | 216°16.9 35.3 | 222°23.6 04.7 Feb 09 Tue SHA Mer.pass 
3 186°23.7 | 231°42.1 ++ 07.7 | 141°11.7 ++ 30.8 | 2319188 ++ 35.2 | 2379257 ++ 046 Venus ——-48°01.6 11:31 
4 201°26.1 | 246°41.4 06.9 | 156°12.8 31.2 | 246°20.6 35.0 | 252°27.9 04.6 Mars 315°58.8 17:38 
5 216°28.6 | 261°40.7 06.1 | 171°13.8 31.6 | 261°22.5 34.9 | 267°30.0 04.5 Jupiter 45°25.5 11:40 
6 231°31.1 | 276°40.0 $18°05.3 | 186°14.9 N18°32.0 | 276°24.4 $17°34.7 | 282°32.2 $19°04.4 Saturn 51°17.3 11:16 
7 246°33.5 | 291°39.2 04.5 | 201°16.0 32.4 | 291°26.2 34.5 | 297°34.4 04.4 
8 | 261°36.0 | 306°38.5 03.7 | 216°17.0 32.8 | 306°28.1 34.4 | 312°36.5 04.3 || Fee ee Mean Bats 
9 276°38.4 | 321°37.8 ++ 02.9 | 231°18.1 ++ 33.2 | 321°30.0 ++ 34.2 | 327°38.7 ++ 042 Mare °815995.6 17.36 
1o | 291°40.9 | 336°37.1 02.1 | 246°19.2 33.6 | 336°31.8 34.1 | 342°40.9 04.2 Jupiter 45°11.2 iy 
11 | 306°43.4 | 351°36.4 01.3 | 261°20.2 34.0 | 351°33.7 33.9 | 357°43.0 04.1 ee Reto Tes 
12 | 321°45.8 6°35.7 §18°00.4 | 276°21.3 N18°34.4 6°35.6 $17°33.7 | 12°45.2 $19°04.0 
13 336° 48.3 21°34.9 17°59.6 | 291°22.4 34.9 21°37.5 33.6 27° 47.4 03.9 Feb 11 Thu SHA Mer.pass 
14 | 351°50.8 36° 34.2 58.8 | 306°23.4 35.3 36° 39.3 33.4 42° 49.5 03.9 Venus 45°28.0 11:34 
15 6°53.2 | 51°335 ++ 58.0 | 321°245 ++ 357 | 51°41.2 ++ 33.2 | 57°51.7 ++ 03.8 Mars 314°52.2 17:34 
16 21°55.7 | 66°32.8 57.2 | 336°25.6 36.1 | 66°43.1 33.1 | 72°53.9 03.7 Jupiter 44°56.9 11:34 
17 36°58.2 81°32.1 56.4 | 351°26.6 36.5 81° 44.9 32.9 87° 56.0 03.7 Saturn 5103.0 11:09 
18 52°00.6 | 96°31.4 $17°55.6 6°27.7  N18°36.9 | 96°46.8  $17°32.8 | 102°58.2  $19°03.6 Horizontal parallax 
19 67°03.1 | 111°30.7 54.7 | 21°28.8 37.3 | 111°48.7 32.6 | 118°00.4 03.5 Venus: 0.1 
20 82°05.5 | 126°29.9 53.9 | 36°29.8 37.7 | 126°50.5 32.4 | 133°02.5 03.5 Mara: 0.1 
21 97°08.0 | 141°29.2 ++ 531 | 51°30.9 ++ 38.1 | 141°524 ++ 323 | 148°04.7 ++ 03.4 
22 | 112°10.5 | 156°28.5 52.3 | 66°31.9 38.5 | 156°54.3 32.1 | 163°06.9 03.3 
23 | 127°12.9 | 171°27.8 51.5 | 81°33.0 38.9 | 171°56.2 31.9 | 178°09.0 03.3 
Mer.pass.:14:33 v-0.7 d0.8 m-3.8 v1.1 d0.4 m0.6 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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h Sun Moon 
Tue GHA Dec GHA Ee Dec d HP Lat. ai - Sunrise Sunset Ci ae 
0 176°27.1 $§14°40.3 | 212°047 5.6 $24°513 1.4 58.2” peur ad. a aut. 
1 191°27.0 39.5 | 226°29.4 5.6" 24° 49.8 15° 58.2" N72° | 06:34 07:57 09:22 15:08 16:33 17:56 
2 206° 27.0 38.7 | 240°54.0 5.7’ 24° 48.2 17 58.2’ N 70° 06:31 07:44 08:57 15:33 16:46 18:00 
3 221°27.0 + 37.9 255°18.7 5.7’ 24° 46.5 1.8’ 58.2’ 68° 06:27 07:34 08:38 15:52 16:56 18:03 
4 236° 27.0 37.1 269° 43.4 5.7' 24° 44.6 2.0' 58.2’ 66° 06:24 07:25 08:23 16:07 17:04 18:06 
5 251° 27.0 36.2 284° 08.2 5.8’ 24° 42.5 2.1’ 58.2’ 64° 06:22 07:18 08:11 16:19 17:12 18:08 
6 266°27.0  $14°35.4 | 298°33.0 5.8’  §24°40.3 2.3’ 58.1" 62° | 06:19 07:12 08:00 16:29 17:18 18:11 
7 281° 26.9 34.6 | 312°57.8 5.9" 24° 37.9 25' 58.1" 60° | 06:17 07:06 07:51 16:38 17:23 18:13 
8 296° 26.9 33.8 | 327°22.7 5.9" 2435.4 2.6" 58.1" |) 58° | 06:15 07:01 «= 07:43 «|| «16:46 = 17:28 = 18:15 
9 311° 26.9 + 33.0 Sal ATT 6.0" 2432.7 2.8" 58.1" 56° 06:13 06:57 07:36 16:53 17:33 18:17 
10 326° 26.9 32.2 | 356°12.6 6.0 24°29.8 2.9 58.1" 54° | 0611 06-53 07.30 16:59 17.37 18:19 
11 341° 26.9 31.4 10° 37.7 6.1' 24° 26.8 3.1’ 58.1 52° 06:09 06:49 07:24 17:05 17:40 18:20 
12 356°26.9  $14°30.6 25°02.8 6.1’ §24°23.7 3.2’ 58.0" 50° | 06:07 06:45 07:19 17:10 17:44 18:22 
13 11°26.9 29.8 39°27.9 6.2’ 24° 20.4 3.4" 58.0" 45° | 06:03 06:38 07:08 17:21 17:52 18:26 
14 26°26.8 29.0 | 53°53.1 6.2’ -24°16.9 3.5’ 58.0" |} Ngo? | 05:59 © 06:31:~«S (06:59 «| «17:30=S«17:58 ~—«18:30 
15 41°26.8 + 28.2 68°18.3 6.3" 24°13.3 3.7" 58.0" 35° | 05:55 06:25 06:51 17.38 18:04 18:34 
ic eee oe a. oo ee ae i a 30° | 05:51 06:19 06:44 | 17:45 18:09 18:38 
: ; ‘ : : : ° 20° 05:43 06:09 06:32 17:57 18:20 18:46 
18 86°26.8  $14°25.8 | 111°34.4 6.5' $§24°01.7 4.1’ 57.9" N10° | 05:34 05:59 06:21 18:08 18:29 18:54 
19 101°26.8 24.9 125°59.9 6.5’ 23°57.5 4.3’ 57.9’ 0° 05:25 05:49 06:11 18:18 18:39 19:04 
20 116° 26.8 24.1 | 140°25.5 6.6" 23°53.1 44° 57.9" ° . ‘ ; . . 
21 131°26.8 + 23.3 154°51.1 6.6’ 23°48.7 4.6’ 57.9" > ee ac = ee i. a 3 
22 146°26.7 22.5 | 169°16.8 6.7’ 23°44.0 4.7’ 57.8 30° | 04:41 05:11. «05-36 18:52 19:17 19:47 
23 161°26.7 21.7 183°42.5 6.8’ 23° 39.3 4.8 57.8" ° : : : : : : 
35 04:30 05:02 05:29 18:59 19:26 19:58 
SD.=16.2 d=0.8 S.D.=15.8 40° 04:16 04:51 05:20 19:07 19:36 20:12 
ip 45° | 03:59 04:38 05:10 19:17 19:49 20:29 
Met nits pet ua » pi d $50° | 03:36 04:22 04:58 19:29 20:05 ~—-20:51 
0 176° 26.7 $14°20.9 198°08.3 6.8’ $23°34.4 5.0’ 57.8’ 52° 03:24 04:14 04:52 19:35 20:13 21:02 
1 191°26.7 20.1 | 212°34.2 6.9" 23°29.3 5.1" 57.8" 54° | 03:11 04:05 04:46 19:41 20:22 21:15 
2 206° 26.7 19.3 | 227°00.1 7.0" 23°24.1 5.3 57.8" 56° | 02:56 03:55 04:39 19:48 20:32 21:30 
3 221° 26.7 * 18.4 | 241°26.2 a 23°18.8 5.4' 57.8" 58° | 02:37 03:43 04:31 19:56 20:43 21:49 
4 236° 26.7 17.6 | 255°52.2 7.1 23°13.3 5.5° 57.7 S$ 60° | 02:12 03:30 04:22 20:05 20:56 22:12 
5 251° 26.7 16.8 | 270°18.4 7.2 23°07.7 5.7 57.7 
6 266°26.7 $14°16.0 | 284°44.7 7.3' — $23°02.0 5.8 57.7 Lat. Moonrise Moonset 
7 281° 26.7 15.2 | 299°11.0 74’ 22°56.1 5.9 57.7 Tue Wed Thu Tue Wed Thu 
8 296° 26.7 14.4 313°37.4 7.4 22°50.2 6.1’ 57.6 N 72° = = = = = = 
fe} fe} ’ fe) ’ , 
pS) ee ee ee | ree, te || eee 
eee ; ase ae weet a ae 68° —_ = 10:10 =a —_ 14:17 
11 341° 26.6 11.9 | 356°57.0 7.7 22°31.4 6.5 57.6 66° a 09:52 09:35 ame 10:43 14:51 
12 356° 26.6 $14°11.1 11°23.7 7.7 $22°24.9 6.6 57.6’ 64° 08:54 09:07 09:10 11:41 13:27 15:15 
13 11° 26.6 10.3 25°50.5 7.8 22°18.2 6.7 57.5 62° 08:11 08:37 08:50 12:25 13:56 15:34 
14 26° 26.6 09.5 40°17.4 o ue a 57.5 60° 07:42 08:15 08:34 12:54 14:19 15:50 
15 41° 26.6 - 08.6 54° 44.3 0" 4.5 7.0 57.5 5 : : ; : i 
16 56° 26.6 o7.8 | 699114 81° 21°575 71' 575 NSS | tee oe: Be |) eee 
es Tifa ane piesa ao sites aoe ‘Eee 56 07:01 07:41 08:08 13:34 14:52 16:14 
: ; . : 54° | 06:45 07:28 07:58 13:49 15:04 16:24 
18 86° 26.6 $14°06.2 98°05.7 8.2’ $21°43.1 7.3 57.4 52° 06:32 07:16 07:48 14:02 15:16 16:33 
19 101° 26.6 05.4 112° 33.0 8.3’ 21°35.8 7.4’ 57.4 50° 06:20 07:06 07:40 14:14 15:26 16:41 
20 ee pe ee > res 7.6 ao 45° | 05:56 06:44 07:22 14:38 15:47 16:58 
21 131° 26. - 03.7 41°27. 5 7.7 57. é ; : ; 
9 146°26 6 o29 | 155°55.4 36" 91°12. ae era N 40° | 05:36 06:26 07:07 14:57 16:04 17:11 
53 161°26 6 021 | 170°23.0 37" 91°05.1 79573" 35 05:20 06:11 06:55 15:13 16:18 17:23 
30° | 05:06 05:58 06:44 15:27 16:30 17:33 
SD.=16.2 d=0.8 S.D.=15.7 20° | 04:42 05:36 06:25 15:50 16:51 17:50 
N10° | 04:21 05:17 06:09 16:11 17:09 18:05 
he GHA a GHA Y a : HP 0° | 04:02 04:59 05:54 16:30 17:26 18:18 
) 176°26.6  $14°01.3 | 184°50.7 8.8"  §20°57.1 8.0' 57.3’ 510° | 0342 04:41 05:38 16:48 17:43 18:32 
1 191° 26. 14°00.4 | 199°18. 9" 20°49.1 8.1’ 57.3’ ° : : : : : 
Soiae Cee Wl Sabin a a ppeeae ak eae 30 02:58 04:00 05:03 17:32 18:21 19:03 
eae . ‘eae om oe eer a 35° 02:43 03:47 04:52 17:45 18:33 19:13 
4 236° 26.6 58.0 | 242°42.5 9.1" 20°24.2 8.4' 57.2! 40° | 0227 03:32 04.39 18:01 18:46 19.04 
5 251° 26.6 Sta aan 10.r 9.2 20°15.7 8.6 57.2 45° | 02:08 03:14 04.24 18-19 19-02 19-37 
6 266°26.6  $13°56.3 | 271°38.9 9.3'  §20°07.1 8.7 57.2’ ° ; : . . z 
7 281° 26.6 55.5 | 286°07.3 9.4" 19°58.4 8.8' 57.1" 0 OES OMe! 04:05 tee 19:22 19:02 
: SoRran el, agpeae 7 ae satiek eo. aed 52 01:31 02:40 03:56 18:53 19:31 19:59 
5 Sicaee aay -|| Saeegae ae grag car eee 54° | 01:18 02:28 03:46 19:06 19:42 20:07 
he : set 2, oon Be i 56° | 01:02 02:14 03:35 19:20 19:53 20:16 
10 326° 26.6 53.0 | 329°32.8 9.7 19°31.7 9.1 57.1 : ; : ; : : 
mm nae 2s llieaieare ee 1635.6 eae ara 58 00:44 01:58 03:22 19:37 20:07 20:26 
: : ; ; S$ 60° | 00:21 01:38 03:07 19:57 20:23 20:38 
12 356°26.6  $13°51.4 | 358°30.3 9.8'  §19°13.4 9.3’ 57.0" 
13 11° 26.6 50.5 12°59.2 9.9' 19°04.1 9.3' 57.0" Sun Moon 
14 26° 26.6 49.7 27°28.2 10.0" 18°54.7 9.4’ 57.0" Ba Eqn.of Time Mer. Mer.Pass. Age 
15 41° 26.6 » 48.9 41°57.3 10.1 18°45.2 9.5' 57.0’ ss oo" 12h Pass Upper Lower 27-0 
16 56° 26.6 48.0 56° 26.4 10.2’ 18°35.6 9.6’ 56.9’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 6-0% 
17 71° 26.6 47.2 70°55.7 10.3’ 18° 25.9 9.7'° 56.9" o| =z ns soak ioe Te ie. 
18 86°26.6  $13°46.4 85°25.0 10.4' $18°16.2 9.8' 56.9" 10 | Haag Tae 19-414 11:13 73-40 @ 
19 101° 26.6 45.6 99°54.4 10.5’ 18°06.4 9.9' 56.9" u | ee TART oe 12-06 eae 
20 116° 26.6 44.7 | 114°23.9 10.6’ 17°56.4 10.0° 56.8 ‘ : ; : 
21 131° 26.6 - 43.9 | 128°53.5 10.6 17°46.4 10.1’ 56.8" 
22 146° 26.6 43.1 | 143°23.2 10.7’ 17°36.3. 10.1’ 56.8" 
23 161° 26.6 42.2 | 157°53.0 10.8" 17°26.1 10.2" 56.8" 
SD.=16.2 d=0.8 S.D.=15.5 
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February 12, 13, 14 (Fri., Sat., Sun.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 142°15.4 | 186°27.1 $17°50.6 | 96°34.1 N18°39.3 | 186°58.0 $17°31.8 | 193°11.2 $19°03.2 Alpheratz — 357°38.3 29°12.3 
1 157°17.9 | 201°26.4 49.8 | 111°35.1 39.7 | 201°59.9 31.6 | 208°13.4 03.1 Ankaa 353°10.6 = -42° 11.8 
2 172°20.3 | 216°25.7 49.0 | 126°36.2 40.1 | 217°01.8 31.5 | 223°15.5 03.0 Schedar  349°34.9 56°39.2 
3 187°22.8 | 231°25.0 ++ 48.2 | 141°37.3 ++ 40.5 | 232°036 ++ 31.3 | 238°17.7 ++ 03.0 Diphda  348°50.7. —-17°52.5 
4 202°25.3 | 246°24.3 47.3 | 156°38.3 40.9 | 247°05.5 31.1 | 253°19.9 02.9 Achernar —335°22.9-—-57°08.2 
5 217°27.7 | 261°23.6 46.5 | 171°39.4 41.3 | 262°07.4 31.0 | 268°22.0 02.8 Hamal —327°54.9 23° 33.6 
6 232°30.2 | 276°22.9 $17°45.7 | 186°40.4 N18°41.7 | 277°09.2  $17°30.8 | 283°24.2  $19°02.8 Polaris 315°32.1 89°21.4 
7 247°32.7 | 291°22.1 44.8 | 201°41.5 42.1 | 292°11.1 30.6 | 298°26.4 02.7 Acamar — 315°14.3° -40° 13.6 
8 | 262°35.1 | 306°21.4 44.0 | 216°42.6 42.5 | 307°13.0 30.5 | 313°28.5 02.6 Menkar = 314" 09.5 4710.2 
9 | 277°37.6 | 321°20.7 ++ 43.2 | 231°436 +--+ 428 | 3229149 -+ 30.3 | 328°30.7 ++ 026 Mirfak = 308°32.7 0 49°56.2 
10 | 292°40.0 | 336°20.0 42.4 | 246°44.7 43.2 | 337°16.7 30.2 | 343°32.9 02.5 Aldebaran = 290 °43.1 16° 33.0 
11 | 307°42.5 | 351°19.3 41.5 | 261°45.7 43.6 | 352°18.6 30.0 | 358°35.0 02.4 Rigel 281 06.8 8 10.9 
12 | 322°45.0 6°18.6  $17°40.7 | 276°46.8 N18°44.0 7°20.5  $§17°29.8 13°37.2 $§19°02.4 Te See ere 
13. | 337°47.4 | 21°17.9 39.9 | 291°47.8 44.4 | 22°22.3 29.7 28° 39.4 02.3 an a areca a e576 
14 | 352°49.9 36°17.2 39.0 | 306°48.9 44.8 37°24.2 29.5 | 43°41.5 02.2 Mea es elie 
15 7°52.4 | 51°16.5 ++ 38.2 | 321°50.0 ++ 45.2 52°26.1 + + 29.3 58°43.7 ++ 02.2 eal a 7Osees eae 
16 22°54.8 | 66°15.8 37.3 | 336°51.0 45.6 | 67°27.9 29.2 | 73°45.9 02.1 Cae SaaaRa a sshas 
17 37°57.3 81°15.1 36.5 | 351°52.1 46.0 82°29.8 29.0 88°48.0 02.0 rae BERR cigead 6 
18 52°59.8 96° 14.4 $17°35.7 6°53.1 N18° 46.4 97°31.7 $17° 28.9 103°50.2 $19°01.9 Adhara 255°08.0 -29°00.2 
19 68°02.2 | 111°13.7 34.8 21°54.2 46.8 | 112°33.6 28.7 | 118°52.4 01.9 Procyon 244°53.9 5°10.1 
20 83°04.7 | 126°13.0 34.0 36°55.3 47.2 | 127°35.4 28.5 | 133°54.6 01.8 Pollux 243°20.9 27°58.5 
21 98°07.2 | 1419123 ++ 33.2 51°56.3 ++ 47.6 | 142°37.3 ++ 284 | 148°56.7 ++ O17 Avior 234153 -59°34.7 
22 113°09.6 | 156°11.6 32.3 66°57.4 48.0 | 157°39.2 28.2 | 163°58.9 01.7 Suhail 222°48.1 -43°31.1 
23 | 128°12.1 | 171°10.9 31.5 81°58.4 48.4 | 172°41.0 28.0 | 179°01.1 01.6 || Miaplacidus 2219378 — -69°48.2 
Mer.pass.:14:29 v-0.7 d0.8 m-3.8 v1.1 d0.4 m0.7 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207°37.5 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —-193°44.4 61" 38.1 
Denebola 182° 27.9 4° 27.2 
0 143°14.5 | 186°10.2 $17°30.6 96°59.5  N18°48.8 | 187°42.9  $17°27.9 | 194°03.2 $§19°01.5 Gienah 175°466  ~—--17°39.5 
1 158°17.0 | 201°09.5 29.8 | 112°00.5 49.2 | 202°44.8 27.7 | 209°05.4 01.5 Acrux  173°03.0—--63°12.7 
2 173°19.5 | 216°08.8 28.9 | 127°01.6 49.6 | 217°46.7 27.5 | 224°07.6 01.4 Gacrux 171°546  —-57°13.6 
3 188°21.9 | 231°081 ++ 281 | 142°02.6 ++ 50.0 | 232°485 ++ 27.4 | 239°097 ++ 013 Alioth  166°15.5 55°50.5 
4 203°24.4 | 246°07.4 27.2 | 157°03.7 50.4 | 247°50.4 27.2 | 254°11.9 01.3 Spica 158°25.4 11° 16.2 
5 218°26.9 | 261°06.7 26.4 | 172°04.7 50.8 | 262°52.3 27.1 | 269°14.1 01.2 Alkaid  152°54.4 49°12.3 
6 233°29.3 | 276°06.0 $17°25.5 | 187°05.8 N18°51.2 | 277°54.1 $17°26.9 | 284°16.2 $19°O1.1 Hadar 148°40.2 —- -60° 28.2 
7 248°31.8 | 291°05.3 24.7 | 202°06.9 51.6 | 292°56.0 26.7 | 299°18.4 01.0 Menkent  148°01.2 —-36°28.2 
8 263°34.3 | 306°04.7 23.8 | 217°07.9 52.0 | 307°57.9 26.6 | 314°20.6 01.0 Arcturus 145°50.7 9° 04.2 
9 278°36.7 | 321°04.0 ++ 23.0 | 232°09.0 ++ 52.4 | 322°598 ++ 264 | 3299227 ++ 00.9 Rigil Kent. | 139°44.4 —- -60°55.0 
10 | 293°39.2 | 336°03.3 22.1 | 247°10.0 52.8 | 338°01.6 26.2 | 344°24.9 00.8 Kochab —-137°19.7 74° 03.9 
11 | 308°41.6 | 351°02.6 21.3 | 262°11.1 53.2 | 353°03.5 26.1 | 359°27.1 00.8 Zuben'ubi 136°59.4 ~—-16° 07.7 
12 | 323°44.1 6°01.9  $17°20.4 | 277°12.1 N18°53.6 8°05.4 $17°25.9 14°29.2 $19°00.7 Alphecca —-126°06.4 26°38.5 
13 | 338°46.6 | 21°01.2 19.6 | 292°13.2 54.0 | 23°07.2 25.8 | 29°31.4 00.6 Antares = 112°19.8 26° 28.6 
14 | 353°49.0 36° 00.5 18.7 | 307°14.2 54.4 38° 09.1 25.6 44° 33.6 00.6 Atria 107°17.0 69° 03.6 
15 8°51.5 | 50°59.8 -+ 17.9 | 322°15.3 ++ 54.7 | 53°110 ++ 254 | 59°35.7 ++ 005 Sabik — 102°06.5 = -15°45.0 
16 23°54.0 | 65°59.1 17.0 | 337°16.3 55.1 | 68°12.9 25.3 | 74°37.9 00.4 Shaula  96°14.9_— -37°07.0 
17 38°56.4 | 80°58.4 16.2 | 352°17.4 55.5 | 83°14.7 25.1 | 89°40.1 00.4 || Rasalhague 96°01.7 2°32.6 
. 2 5 : is 5 é % z Eltanin 90°44.0 51°28.9 
18 53°58.9 95°57.7  $17°15.3 7°18.4 N18°55.9 98°16.6 $17°24.9 | 104°42.2 $19°00.3 gle mat Beant aie od a 
19 69°01.4 | 110°57.1 14.4 22°19.5 56.3 | 113°18.5 24.8 | 119°44.4 00.2 aue Mace Bede. apeda 
20 84°03.8 | 125°56.4 13.6 37°20.5 56.7 | 128°20.3 24.6 | 134°46.6 00.1 ‘ a Teo60 ete 
21 99°06.3 | 140°55.7 ++ 12.7 52° 21.6 ++ 57.1 | 143°22.2 ++ 244 | 149°48.8 *+ 00.1 aad pens. Been 
22 | 114°08.8 | 155°55.0 11.8 67°22.6 57.5 | 158°24.1 24.3 | 164°50.9 19°00.0 5 a ns fon 6 
23 | 129°11.2 | 170°54.3 11.0 82° 23.7 57.9 | 173°26.0 24.1 | 179°53.1 18°59.9 ann qeesan as 
Mer.pass.:14:25 v-0.7 d0.8 m-3.8 v1.1 d0.4 m0.7 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°42.2 9°58.1 
Al Na’ir 27°37.4 — -46°51.7 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.9 
o | 144°13.7 | 185°53.6  $i7°10.1 | 97°24.7 N18°58.3 | 188°27.8 $17°24.0 | 194°55.3  $18°59.9 Scheat = :13°48.6 28° 11.7 
: : : : : : : Markab 13°33.3 15°19.0 
1 159°16.1 | 200°52.9 09.3 | 112°25.8 58.7 | 203°29.7 23.8 | 209°57.4 59.8 
2 174°18.6 | 215°52.3 08.4 | 127°26.8 59.1 | 218°31.6 23.6 | 224°59.6 59.7 Feb 12 Fri SHA Mer.pass 
3 189°21.1 | 230°51.6 ++ 07.5 | 142°27.9 ++ 59.5 | 233°335 ++ 235 | 240°018 ++ 59.7 Venus 44°11.7 11:35 
4 204°23.5 | 245°50.9 06.7 | 157°28.9 18°59.9 | 248°35.3 23.3 | 255°03.9 59.6 Mars  314°18.7 17:32 
5 219°26.0 | 260°50.2 05.8 | 172°30.0 19°00.3 | 263°37.2 23.1 | 270°06.1 59.5 Jupiter 44° 42.6 11:31 
6 234°28.5 | 275°49.5 $§17°04.9 | 187°31.0 N19°00.6 | 278°39.1 $17°23.0 | 285°08.3  $18°59.5 Saturn 50°55.8 11:06 
7 249°30.9 | 290°48.8 04.0 | 202°32.1 01.0 | 293°40.9 22.8 | 300°10.4 59.4 
g | 264°33.4 | 305°48.2 03.2 | 217°33.1 01.4 | 308°42.8 22.7 | 315°12.6 59.3 || Feb re ieee gaa 
9 279° 35.9 | 320°47.5 ++ 02.3 | 232°34.1 ++ 01.8 | 323°44.7 ++ 22.5 | 330°14.8 ++ 59.2 Mars 313°44.9 17:31 
10 | 294°38.3 | 335°46.8 01.4 | 247°35.2 02.2 | 338°46.6 22.3 | 345°17.0 59.2 Jupiter aes k 11:08 
11 | 309°40.8 | 350°46.1 17°00.6 | 262°36.2 02.6 | 353°48.4 22.2 0°19.1 59.1 Stara 50° 48.7 11.02 
12 324° 43.2 5°45.4 §16°59.7 | 277°37.3 N19°03.0 8°50.3.  $17°22.0 15°21.3  $18°59.0 
13. | 339°45.7 20° 44.8 58.8 | 292°38.3 03.4 | 23°52.2 21.8 30° 23.5 59.0 || Feb 14 Sun SHA — Mer.pass 
14 | 354°48.2 35°44.1 57.9 | 307°39.4 03.8 38°54.1 21.7 45°25.6 58.9 Venus 41°39.9 11:37 
15 9°50.6 | 50°43.4 ++ 57.1 | 3229404 ++ 04.2 | 53°55.9 ++ 21.5 | 60°278 ++ 588 Mars 313°11.0 17:29 
16 24°53.1 | 65°42.7 56.2 | 337°41.5 04.6 | 68°57.8 21.3 | 75°30.0 58.8 Jupiter 44°14.2 11:25 
17 39°55.6 80° 42.1 55.3 | 352°42.5 05.0 83°59.7 21.2 90°32.1 58.7 Saturn 50° 41.6 10:59 
18 54°58.0 95°41.4 $16°54.4 7°43.5  N19°05.3 99°01.5 $17°21.0 | 105°34.3 $18°58.6 Horizontal parallax 
19 70°00.5 | 110°40.7 53.5 22°44.6 05.7 | 114°03.4 20.9 | 120°36.5 58.6 Venue: 0.1 
20 85°03.0 | 125°40.0 52.7 37°45.6 06.1 | 129°05.3 20.7 | 135°38.6 58.5 Mars: 0.1 
21 | 100°05.4 | 140°394 ++ 518 52°46.7 ++ 06.5 | 144°07.2 ++ 205 | 150°408 ++ 584 
22 | 115°07.9 | 155°38.7 50.9 | 67°47.7 06.9 | 159°09.0 20.4 | 165°43.0 58.4 
23 | 130°10.4 | 170°38.0 50.0 82°48.8 07.3 | 174°10.9 20.2 | 180°45.2 58.3 
Mer.pass.:14:21 v-0.7 d0.9 m-3.8 v1.0 d0.4 m0.7 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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2021 February 12 to Feb. 14 
















































































h Sun Moon 
Fri GHA Dec GHA v Dec d Be Lat. ae : Sunrise Sunset Ci Ahi 
0 176°26.6  $13°41.4 | 172°229 10.9’ $17°159 103’ 568" Natit: inal iM al 
1 191° 26.6 40.6 186°52.8 11.0’ 17°05.6 10.4’ 56.7’ N 72° 06:22 07:43 09:04 15:26 16:47 18:08 
2 206° 26.6 39.7 201°22.9 11.1’ 16°55.1 10.5’ 56.7’ N 70° 06:20 07:32 08:42 15:47 16:58 18:11 
3 221° 26.6 + 38.9 215°53.0 11.2’ 16°44.6 10.5’ 56.7’ 68° 06:17 07:23 08:26 16:04 17:07 18:13 
4 236° 26.6 38.1 230° 23.2 13! 16°34.1 10.6’ 56.7’ 66° 06:15 07:16 08:12 16:18 17:14 18:15 
5 251°26.6 37.2 244°53.5 11.4 16° 23.4 10.7’ 56.6’ 64° 06:13 07:09 08:01 16:29 17:20 18:16 
6 266° 26.6 $13°36.4 259° 23.9 11.4 $16°12.7 10.7’ 56.6’ 62° 06:12 07:04 07:51 16:38 17:26 18:18 
7 281°26.7 35.6 273°54.4 11.5’ 16°02.0 10.8’ 56.6’ 60° 06:10 06:59 07:43 16:46 17:31 18:20 
8 296° 26.7 34.7 288°25.0 11.6’ 15°51.1 10.9" 56.6" N 58° 06:08 06:54 07:36 16:54 17:35 18:21 
9 311° 26.7 + 33.9 3027°55.6 11.7’ 15" 40.2 11.0" 56.5" 56° 06:07 06:50 07:29 17:00 17:39 18:23 
10 326° 26.7 33.1 317" 26.4 11.8 15° 29.2 11.0 56.5 54° 06:05 06:47 07:24 17:05 17:42 18:24 
11 341°26.7 32.2 331°57.2 11.9’ 15°18.1 11.1’ 56.5’ 52° 06:04 06:43 07:19 17:11 17:46 18:25 
12 356° 26.7 $13°31.4 346° 28.1 11.9’ $15°07.0 11.2’ 56.5’ 50° 06:02 06:40 07:14 17:15 17:49 18:27 
13 11°26:7 30.5 0°59.1 12.0’ 14°55.8 11.2’ 56.4’ 45° 05:59 06:33 07:04 17:25 17:56 18:30 
14 26° 26.7 29.7 15°30.1 12.1 14°44.6 11.3! 56.4" N 40° 05:56 06:27 06:55 17:34 18:02 18:33 
15 at 26:7 + 28.9 30°01.3 12.2' 14° 33.3 11.3" 56.4 35° 05:52 06:22 06:43 17:41 18:07 18:37 
16 56°26.7 28.0 44°32.5 12.3 14°21.9 11.4’ 56.4" aoc] capa, bee | eas ao Te 
17 71° 26.8 27.2 59° 03.8 12.4 14°10.5 11.5 56.3 20° 05:42 06:08 06:30 17:58 18:21 18:47 
18 86° 26.8 $13°26.4 73° 35.2 12.4’ $13°59.0 11.5’ 56.3’ N 10° 05:34 05:59 06:20 18:08 18:30 18:55 
19 101°26.8 25.5 88°06.7 12:5! 13°47.5 11.6’ 56.3’ 0° 05:25 05:50 06:11 18:18 18:39 19:03 
20 116° 26.8 24.7 102°38.3 12.6’ 13° 35.9 11.6’ 56.3’ ° : ; ¥ : é : 
21 131° 26.8 + 23.8 117°09.9 12:7' 13° 24.3 11.7’ 56.2’ ° ae a Hee 3 ] re se 
22 146°26.8 23.0 | 131°41.6 12.7° 13126 117 56.2! Boe | cGdad  Oeeld. 06 19.49 19.14 19:44 
. a : , : : : : : : : 
23 161° 26.8 22.2 146° 13.4 12.8 13°00.8 11.8 56.2 35° 04:33 05:05 05:32 18:56 19:23 19:54 
SD.=16.2 d=0.8 S.D.=15.4 40° 04:20 04:55 05:24 19:04 19:32 20:07 
HP 45° 04:04 04:43 05:15 19:13 19:45 20:23 
aa = = ae v = : s50° | 03:43 04:28 05:03 | 19:24 20:00 —-20:44 
0 176° 26.8 $13°21.3 160° 45.2 12.9’ $12°49.0 11.8’ 56.2’ 52° 03:32 04:20 04:58 19:29 20:07 20:54 
1 191° 26.9 20.5 175°17.2 13.0’ 12°37.2 11.9’ 56.2’ 54° 03:20 04:12 04:52 19:35 20:15 21:06 
2 206° 26.9 19.6 189°49.2 13.0’ 12°25.3 11.9’ 56.1’ 56° 03:06 04:03 04:46 19:41 20:24 21:20 
3 221° 26.9 18.8 204° 21.3 13.1’ 12°13.3 12.0’ 56.1’ 58° 02:48 03:52 04:38 19:48 20:34 21:37 
4 236° 26.9 17.9 218°53.4 13.2’ 12°01.4 12.0’ 56.1’ S 60° 02:27 03:40 04:30 19:57 20:46 21:58 
5 251°26.9 17.1 233°25.7 13.3’ 11°49.3 12.0’ 56.1’ 
6 266°26.9  $13°16.3 | 247°58.0 13.3’ $11°37.3 121 56.0" Lat. __ Moonrise : Moonset 
7 281°26.9 15.4 | 262°30.3 13.4’ 11°25.1 12.1" 56.0" Fri Sat Sun Fri Sat Sun 
8 296° 27.0 14.6 277° 02.8 13.5’ 11°13.0 12.2' 56.0’ N 72° 10:45 10:01 09:32 15:28 17:49 19:48 
9 311°27.0 13.7 291°35.3 13.5’ 11°00.8 12.2' 56.0’ ° : . : : . : 
io | Saeara "| tao | doors ise lowne tae apo: |] N72 | 1020 cee —on24 | 1602 1808 ree 
11 341°27.0 12.0 320° 40.5 13.7 10° 36.3 12.3 55.9 66° 09:26 09:18 09:12 16:43 18:26 20:02 
12 356° 27.0 $13°11.2 335°13.2 13.7’ $10° 24.0 12.3’ 55.9’ 64° 09:10 09:09 09:07 16:58 18:34 20:05 
13 11°27.0 10.3 349° 46.0 13.8’ 10°11.7 12.4 55.9’ 62° 08:57 09:00 09:03 17:10 18:41 20:08 
14 26°27.1 09.5 4°18.9 eee eas ee a 60° 08:45 08:53 08:59 17:20 18:47 20:10 
15 41°27.1 - 08.6 18°51.8 9 46. 4 55.8" 3 : ; ; : 
16 56°27.1 Oe. | S4oar ‘iag notes «ioe aoe] | Cee ee | ee 
- Sree 0 Te Aaa aohie- eee tenet 56 08:27 08:41 08:53 17:37 18:57 20:14 
: . . . , : ; 54° 08:19 08:36 08:50 17:44 19:01 20:15 
18 86°27.1 $13°06.1 62°30.9 14.1 $09°09.5 12.5’ 55.7’ 52° 08:13 08:32 08:48 17:50 19:05 20:17 
19 101° 27.2 05.3 77° 04.0 14.2 08°57.0 12.5’ 55.7’ 50° 08:06 08:28 08:45 17:56 19:08 20:18 
20 ees | ae es ara ee aa 45° | 07:53 08:18 08:41 18:08 19:16 20:21 
21 131°27. - 03. 5 4.3’ 1: 6" 55.7" : : : 
22 | 146°27.2 02.7 | 120°43.9 144 gates ier <“seg"°|| NB | eee Oe a || ee ee 
23 161°27.2 01.9 135°17.3 14.4 08° 06.6 12.6’ 55.6 35 07:32 08:04 08:33 18:26 19:27 20:26 
- - - - - - - 30° 07:24 07:59 08:30 18:33 19:32 20:28 
SD.=16.2 d=0.8 $.D.=15.2 20° | 07:09 07:49 08:25 18:46 19:40 20:31 
N 10° 06:56 07:40 08:20 18:57 19:46 20:33 
om one Dee Sit u Dee d ne 0° | 06:44 07:31 08:15 | 19:07 19:53 20:36 
0 176°27.3  $13°01.0 | 149°50.7 14.5’ $07°53.9 12.7" 55.6" || gs 490 | 06:32 07:23~—o8:t1-«| 19:18 ~—19:59 «20:39 
° ° ° , 
ee ee 
‘ : : : : 5 30° 06:04 07:04 08:01 19:41 20:14 20:44 
3 221°27.3 * 58.5 193°31.4 14.6’ 07°15.9 12.7 55.5’ 35° 05:56 06:58 07:53 19:43 20:18 20:46 
o 6 3 , : : : : : ; 
4 236° 27.3 67.6 | 208°05.1 14.7 07°03... 12.7' 55.5" ae ee fone. “Gods ‘auas 
5 251° 27.4 — aoalieus 14.7 aoe: 12.8 55.5 45° 05:34 06:43 07:50 20:05 20:29 20:50 
6 266° 27.4 $12°55.9 237°12.5 14.8’ S06° 37.6 12.8’ 55.5’ ° : : : : ‘ . 
7 281° 27.4 55.0 251°46.4 14.8’ 06° 24.8 12.8' 55.5’ ’ a, oe ee a ee er a 
; . : S : : : : : ; : 
8 296° 27.4 54.2 266° 20.2 14.9 06° 12.0 12.8 55.4 54° 05:06 06:24 07:40 20:27 20:42 20:55 
9 311°27.5 + 53.3 280°54.1 14.9’ 05°59.2 12.8’ 55.4 56° 04:58 06:19 07:37 20:33 20:46 20:57 
5 ° , 6 ; ; : : : ; : 
10 326° 27.5 52.5 295° 28.1 15.0 05° 46.4 12.8 55.4 ° : : Q é : ; 
11 341°27.5 51.6 310°02.1 15.0’ 05°33.5 12.9’ 55.4 ae nei eS a ane ava od 
. : . P ; : : S 60° 04:38 06:06 07:30 20:48 20:55 21:00 
12 356° 27.5 $12°50.8 324° 36.2 15.1’ S05° 20.7 12.9’ 55.3’ 
13 11°27.6 49.9 339° 10.3 15.1’ 05° 07.8 12.9’ 55.3’ Sun Moon 
14 26° 27.6 49.1 353°44.4 15.2’ 04°54.9 12.9' 55.3’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 41°27.6 - 48.2 8°18.6 15.2’ 04°42.0 12.9' 55.3’ ss 00" 124 Pass Upper Lower 13 
16 56°27.6 47.4 22°52.8 15.2’ 04° 29.1 12.9' 55.3’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 1-8% 
17 71°27.7 46.5 | 37°27.1 15.3" 04°16.2 12.9’ 55.2" >| a wow ieee. aes = 
18 86°27.7 — $12°45.6 52°01.4 15.3’ $04°03.3-12.9' 55.2 13 | 1413 1412 12-14 13:42 01:19 © 
19 101° 27.7 44.8 66°35.7 15.4 03° 50.4 12.9’ 55.2’ 3 : : : . y 
20 116°27.7 43.9 81°10.1 15.4 03° 37.5 12.9’ 55.2’ = tel test at ne oan 
21 131°27.8 + 43.1 95° 44.5 15.4 03° 24.5 12.9’ 55.2’ 
22 146° 27.8 42.2 110°19.0 15.5’ 03° 11.6 12.9’ 55.1’ 
23 161° 27.8 41.4 124°53.5 15.5 02°58.7 12.9’ 55.1’ 
SD.=16.2_d=0.9 S.D.=15.1 
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February 15, 16, 17 (Mon., Tue., Wed.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 145°12.8 | 185°37.3 $16°49.1 | 97°49.8 N19°07.7 | 189°12.8 $17°20.0 | 195°47.3 $18°58.2 Alpheratz — 357°38.3 29°12.3 
1 160°15.3 | 200°36.7 48.2 | 112°50.8 08.1 | 204°14.7 9.9 | 210°49.5 58.1 Ankaa 353°10.6 = -42°11.8 
2 175°17.7 | 215°36.0 47.4 | 127°51.9 08.5 | 219°16.5 9.7 | 225°51.7 58.1 Schedar  349°35.0 56°39.2 
3 190°20.2 | 230°35.3 ++ 465 | 142°52.9 -+ 08.9 | 2349184 ++ 195 | 240°538 ++ 58.0 Diphda 348°50.7.—-17°52.5 
4 205°22.7 | 245°34.6 45.6 | 157°54.0 09.2 | 249°20.3 9.4 | 255°56.0 57.9 Achernar — 335°22.9— -57°08.2 
5 220°25.1 | 260°34.0 44.7 | 172°55.0 09.6 | 264°22.2 9.2 | 270°58.2 57.9 Hamal —327°54.9 23° 33.6 
6 | 235°27.6 | 275°33.3  $16°43.8 | 187°56.1 N19°10.0 | 279°24.0 $17°19.1 | 286°00.3 $18°57.8 Polaris 315°33.7_ 8921.4 
7 250°30.1 | 290°32.6 42.9 | 202°57.1 10.4 | 294°25.9 8.9 | 301°02.5 57.7 Acamar — 315°14.3 -40°13.6 
8 | 265°32.5 | 305°32.0 42.0 | 217°58.1 10.8 | 309°27.8 8.7 | 316°04.7 57.7 Menkar = 314"09.5 4710.2 
9 | 280°35.0 | 320°31.3 ++ 41.1 | 232°59.2 ++ 11.2 | 3249297 ++ 186 | 331°069 ++ 57.6 Mirfak = 308°32.8 4956.2 
10 | 295°37.5 | 335°30.6 40.2 | 248°00.2 11.6 | 339°31.5 8.4 | 346°09.0 57.5 Aldebaran = 290°43.2 1633.0 
11 | 310°39.9 | 350°30.0 39.4 | 263°01.2 12.0 | 354°33.4 8.2 °11.2 57.5 Rigel = 281'06.8 = 810.9 
12 | 325°42.4 5°29.3 §16°38.5 | 278°02.3 N19°12.4 9°35.3.  $17°18.1 16°13.4 §18°57.4 ice Sos ere 
13. | 340°44.8 | 20°28.6 37.6 | 293°03.3 12.7 | 24°37.2 7.9 | 31°15.5 57.3 Ee oA Bree Ed ge are 
14 | 355°47.3 | 35°28.0 36.7 | 308°04.4 13.1 | 39°39.0 7.7 | 46°17.7 57.3 Mae. Sretage ats 
15 10°49.8 | 50°27.3 ++ 35.8 | 323°05.4 +--+ 135 | 54°409 ++ 176] 619199 ++ 57.2 eal S7ocee a aoa 
16 25°52.2 | 65°26.6 34.9 | 338°06.4 13.9 | 69°42.8 7.4 | 76°22. 57.1 Conanis aeatEs A Lesko 
fo} fo} ° ° ° - a 
17 40°54.7 | 80°26.0 34.0 | 353°07.5 14.3 | 84°44.7 7.2 | 91°24.2 57.0 Sik Gealahe. wcieeddo 
18 55°57.2 95° 25.3 $16°33.1 8°08.5 N19°14.7 99° 46.5 $17°17.1 106° 26.4 $18°57.0 Adhara 255°08.1 -29° 00.3 
19 70°59.6 | 110°24.6 32.2 | 23°09.6 15.1 | 114°48.4 6.9 | 121°28.6 56.9 Procyon  244°53.9 5°10.1 
20 86°02.1 | 125°24.0 31.3 38° 10.6 15.5 | 129°50.3 6.8 | 136°30.7 56.8 Pollux  243°20.9 27°58.5 
21 101°04.6 | 140°23.3 ++ 304 | 53°11.6 ++ 15.8 | 144°52.2 ++ 166 | 151°329 ++ 56.8 Avior 234°15.3.--59°34.7 
22 116°07.0 | 155°22.7 29.5 68°12.7 16.2 | 159°54.0 6.4 | 166°35.1 56.7 Suhail 222° 48.1 -43°31.1 
23 131°09.5 170° 22.0 28.6 83°13.7 16.6 174°55.9 6.3 181°37.2 56.6 Miaplacidus 221°37.9 -69° 48.2 
Mer.pass.:14:17 v-0.7 d0.9 m-3.8 v1.0 d0.4 m0.7 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.4  61°38.2 
Denebola 182° 27.9 4° 27.2 
0 146°12.0 | 185°21.3 $16°27.7 | 98°14.7  N19°17.0 | 189°57.8 $17°16.1 | 196°39.4 $18°56.6 Gienah 175°466 17° 39.5 
1 161°14.4 | 200°20.7 26.8 | 113°15.8 17.4 | 204°59.7 5.9 | 211°41.6 56.5 Acrux 173°03.0 63° 12.7 
2 176°16.9 | 215°20.0 25.9 | 128°16.8 17.8 | 220°01.5 5.8 | 226°43.8 56.4 Gacrux 171°546 57° 13.7 
3 191°19.3 | 230°19.4 ++ 25.0 | 143°17.8 ++ 18.2 | 235°03.4 ++ 15.6 | 2419459 ++ 56.4 Alioth  166°15.5 55°50.5 
4 206°21.8 | 245°18.7 24.0 | 158°18.9 18.5 | 250°05.3 5.4 | 256°48.1 56.3 Spica 158°25.4 11°16. 
5 221°24.3 | 260°18.0 23.1 | 173°19.9 18.9 | 265°07.2 5.3 | 271°50.3 56.2 Alkaid  152°54.3 49° 12.3 
6 236°26.7 | 275°17.4 $16°22.2 | 188°20.9 N19°19.3 | 280°09.0 $17°15.1 | 286°52.4 $18°56.1 Hadar 148°40.1 —_-60° 28.2 
7 251°29.2 | 290°16.7 21.3 | 203°22.0 19.7 | 295°10.9 5.0 | 301°54.6 56.1 Menkent  148°01.1 — -36°28.2 
8 266°31.7 | 305°16.1 20.4 | 218°23.0 20.1 | 310°12.8 4.8 | 316°56.8 56.0 Arcturus  145°50.7 9°04.2 
9 281°34.1 | 3209154 ++ 19.5 | 233°24.0 ++ 20.5 | 3259147 ++ 146 | 331°590 ++ 55.9 Rigil Kent.  139°44.4 — -60° 55.0 
10 | 296°36.6 | 335°14.8 18.6 | 248°25.1 20.9 | 340°16.5 4.5 | 347°01.1 55.9 Kochab _137°19.6 74° 03.9 
11 | 311°39.1 | 350°14.1 17.7 | 263°26.1 21.2 | 355°18.4 43 2°03.3 55.8 Zuben'ubi 136°59.4. ~— -16° 07.7 
12 | 326°41.5 5°13.5 $16°16.8 | 278°27.1 N19°21.6 | 10°20.3 $17°14.1 | 17°05.5 $18°55.7 Alphecca  126°06.4 26° 38.5 
13. | 341°44.0 | 20°12.8 15.9 | 293°28.2 22.0 | 25°22.2 4.0 | 32°07.6 55.7 Antares 112°19.8 —-26°28.6 
14 | 356°46.4 | 35°12.1 14.9 | 308°29.2 22.4 | 40°24.0 3.8 | 47°09.8 55.6 Atria 107°17.0 —-69°03.6 
15 11°48.9 | 50°115 ++ 140 | 323°302 ++ 228 | 55°259 ++ 136] 62°120 -+ 555 Sabik = 102°06.5—-15° 45.0 
16 26°51.4 | 65°10.8 13.1 | 338°31.3 23.2 | 70°27.8 3.5 | 77°14.2 55.5 Shaula 96°14.8 — -37°07.0 
17 41°53.8 | 80°10.2 12.2 | 353°32.3 23.6 | 85°29.7 3.3 | 92°16.3 55.4 Rasalhague 96" 01.6 2°32.6 
18 56°56.3 | 95°09.5 $16°11.3 8°33.3 N19°23.9 | 100°31.5 $§17°13.1 | 107°18.5 $18°55.3 fe oe Base a 
19 71°58.8 | 110°08.9 10.4 | 23°34.4 24.3 | 115°33.4 3.0 | 122°20.7 55.3 ous oe soca 6. Se°dnb 
20 87°01.2 | 125°08.2 09.4 | 38°35.4 24.7 | 130°35.3 2.8 | 137°22.9 55.2 i a TeeErG eee s 
21 102°03.7 | 140°07.6 -- 08.5 53° 36.4 ++ 25.1 | 145°37.2 ++ 12.7 | 152°250 -+ 55.1 he lose: pene 
22 117°06.2 | 155°06.9 07.6 | 68°37.4 25.5 | 160°39.0 2.5 | 167°27.2 55.0 pay aot seeano 
° fo} ° ° » = « 
23 | 132°08.6 | 170°06.3 06.7 | 83°38.5 25.9 | 175°40.9 2.3 | 182°29.4 55.0 Ratek~ cagéoas pares 
Mer.pass.:14:13 v-0.7 d0.9 m-3.8 v1.0 d0.4 m0.7 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°42.2 9°58.1 
Al Na’ir 27°37.4 -46°51.7 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29°30.9 
0 | 147°11.1 | 185°05.6 $16°05.7 | 98°39.5  N19°26.2 | 190°42.8  $17°12.2 | 197°315  $18°54.9 oy ee seoaa 
1 | 162°13.6 | 200°05.0 04.8 | 113°40.5 26.6 | 205°44.7 12.0 | 212°33.7 54.8 Bris cae 22.19:0 
2 177°16.0 | 215°04.3 03.9 | 128°41.6 27.0 | 220°46.5 11.8 | 227°35.9 54.8 || Feb 15 Mon SHA Mer.pass 
3 192°18.5 | 230°03.7 ++ 03.0 | 143°42.6 ++ 27.4 | 235°48.4 ++ 11.7 | 242°381 ++ 547 Venus  40°24.5 11:38 
4 207°20.9 | 245°03.1 02.1 | 158°43.6 27.8 | 250°50.3 11.5 | 257°40.2 54.6 Mars  312°37.0 17:27 
5 222°23.4 | 260°02.4 01.1 | 173°44.6 28.1 | 265°52.2 11.3 | 272°42.4 54.6 Jupiter  44°00.0 11:22 
6 237°25.9 | 275°01.8  $16°00.2 | 188°45.7 N19°28.5 | 280°54.1 $17°11.2 | 287°44.6  $18°54.5 Saturn 50°34.5 10:55 
7 252°28.3 | 290°01.1 15°59.3 | 203°46.7 28.9 | 295°55.9 11.0 | 302°46.8 54.4 
8 | 267°30.8 | 305°00.5 58.3 | 218°47.7 29.3 | 310°57.8 10.8 | 317°48.9 Baay||() Pee ae Ps oe 
9 282°33.3 | 319°59.8 ++ 57.4 | 233°48.8 ++ 29.7 | 325°59.7 ++ 10.7 | 332°51.1 ++ 54.3 Mars 312°02.8 17:26 
10 | 297°35.7 | 334°59.2 56.5 | 248°49.8 30.1 | 341°01.6 10.5 | 347°53.3 54.2 Jupiter 43°45.8 aie 
11 | 312°38.2 | 349°58.5 55.5 | 263°50.8 30.4 | 356°03.4 10.3 2°55.4 54.2 erie pears i082 
12 | 327°40.7 4°57.9  $§15°54.6 | 278°51.8 N19°30.8 | 11°05.3 $17°10.2 | 17°57.6 $18°54.1 
13 342° 43.1 19°57.3 53.7 | 293°52.9 31.2 26°07.2 10.0 32°59.8 54.0 Feb 17 Wed SHA Mer.pass 
14 | 357°45.6 | 34°56.6 52.8 | 308°53.9 31.6 | 41°09. 09.9 | 48°02.0 54.0 Venus 3754.6 11:40 
15 12°48.1 | 49°56.0 ++ 51.8 | 323°54.9 ++ 32.0 | 56°109 ++ 097 | 63°041 ++ 53.9 Mars 311° 28.4 17:24 
16 27°50.5 | 64°55.3 50.9 | 338°55.9 32.3 | 71°12.8 09.5 | 78°06.3 53.8 Jupiter 43°31.-7 11:16 
17 42°53.0 79°54.7 49.9 | 353°57.0 32.7 86°14.7 09.4 93° 08.5 53.7 Saturn 50° 20.5 10:48 
18 57°55.4 | 94°54.1 $15°49.0 8°58.0 N19°33.1 | 101°16.6 $17°09.2 | 108°10.7 $18°53.7 Horizontal parallax 
19 72°57.9 | 109°53.4 48.1 | 23°59.0 33.5 | 116°18.5 09.0 | 123°12.8 53.6 Verius: 0.1 
20 88°00.4 | 124°52.8 47.1 | 39°00.0 33.9 | 131°20.3 08.9 | 138°15.0 53.5 Mars: 0.1 
21 103°02.8 | 139°52.2 ++ 46.2 | 54°O1.1 ++ 34.2 | 146°22.2 ++ 08.7 | 1539172 ++ 53.5 
22 | 118°05.3 | 154°51.5 45.3 | 69°02.1 34.6 | 161°24.1 08.5 | 168°19.3 53.4 
23 | 133°07.8 | 169°50.9 44.3 | 84°03.1 35.0 | 176°26.0 08.4 | 183°21.5 53.3 
Mer.pass.:14:09 v-0.6 d0.9 m-3.8 v1.0 d0.4 m0.7 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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2021 February 15 to Feb. 17 

























































































h 
a Sun 
n GHA 
D M 
0 176° 27.9 S1 << GHA v cor 
3 191°27.9 See 1309280. 155" us d HP 
206° : 154°02. $02° 
3 | 2x29 308 | 168°371 156 oe eee tat. | aut 
4 i . A 15.6" z 2.9" ; aut. er Sunri 
: 236° 28.0 ate 183°11.8 i 5 02°19.9 ae 55.1 N 72° an Civil unrise Sunset Twilight 
251°28.0 al 197°46.4 . 02°06.9 55.1’ :09 07:29 Civil 
6 ane . 362 | 212°91. 15.7’ aie 29’ 55.0" N 70° 06:08 : 08:47 15:43 Naut. 
7 eee) 512°35.3 | 226° Be ee oii 2.9' 55.0’ 68° | 06:07 Ore, 08:28 16: ee 8:21 
Eh 35.3 | 2269558 15.7 ae 29’ 55.0" 66° | 06:06 oe ie a 
9 311°28.1 33.6 ae 15.7 ce 2.9" 55.0’ Of. 06:05 See 08:01 16:28 17:17 3:23 
10 aaeoes + 32.8 eas 15.8" a 2.9’ 55.0' 62 06:04 ee 07:51 16.38 17:24 3:24 
1 | 341928. oie a ee 3 12.9" 54.9" a me ee 16. 17:29 18:2 
12 | 35 leas alee ere Beker; dae eae ||| Mee | pee est o7as | 1654 1738 8:26 
13 ee oe. ae ee aaa ae Pel cneok dete) as 17: 1738 18:27 
14 a |. o Sani: 2.9' 54.9" Seltee ee OR WoL 1742 18:28 
s eons sees. den Se ee Colt ae. oe is. ee 8:29 
16 56°28.4 * 27.6 nes 15.9" pee 2.9" 54.9" ne 05:57 cS 07:13 17:16 i 18:30 
17 26.7 2 15.9" 2.9" 05: 07:08 7:51 
Fal ee ree eet ee corars 120 sas || SS a a ee 1720 17:54 o 
19 4 $12°25, 1 16.0' 00°53, 2.8' 54.8" 35° : ores 06: 18:00 18: 
20 101°28.5 ye 41°54.0 16.0 0° 53.6 2.8" 54.8" 30° 05:49 06:19 ae 17:37 tee 8:34 
1 ase 23.2 56°29.0 16.0’ NO1°06.5 2.8" sh 20° aa 06:14 . 17:44 18:10 a 
° % ° : ° . 3" 4 " i H : 
les ee 2 oo ee xl) ae a. we Ue a ae. ne 
A ' 7 , . ° f : ‘ 
23 161°28 6 215 | 100°14.0 16.0 01°44.9 2.8 54,7’ : 05:25 05:5 06:19 18:09 18:22 8:48 
206 | 114°49. 16.0" 01°57. 2.8' 54.7" S 10° 30 06:11 ; 18:30 
SD.=16.2 14°49.1 1°57.6 05:15 : 18:17 18:55 
d=0:9 ss 02°10 eee ee, 20° | 05: 05:40 06:02 en 9:03 
Tue 4 12.8' 54.7" 30° 03 05:30 18:26 18: 
GHA S.D.=15.0 4.7 04:47 05: 05:52 13:3 8:48 9:13 
0 Dec GH : 35° | 04:3 5:16 05:41 36:18:58 ; 
176° 28 A ° 3705: 18:46 19:25 
1 6 $12°19 y D 40 04: :08 05:35 19:11 
5 191°28.7 i 8 | 129°241 16.0’ < d fp 45° 24 © 04:59 «= 05:2 18:53 19:19 9:41 
206° 28.7 8.9 | 143°59.1 0’ —-NO02°23.1 ; 04:09 04:48 oe 19:00 ; 9:51 
3 521° 18.0 1 16.1 ° a age || 05:19 19:28 20: 
21°28.8 0 | 158°34.2 02°35.9 pee 03:49 rie : ee 
4 : 172 2 16.1' : 27 5 52° 04:33 05: 19:40 20: 
236° 28.8 : 173°09.3 02°48.6 4.7 03:40 : 5:09 19: 0:18 
5 ° 16.3 : 16.1’ on 2.7' ; 54° 04:27 05. 9:18 19: 
251°28.8 187°44.3 03°01.3 ' 54.6 03:28 5:04 19: 53 20:37 
6 a6 oH.6 15.4 | 202°19.4 a 03°13.9 - 54.6 56° | 03:15 ae 04:58 i 20:00 20:47 
if ° 6.1' . Tw , 58° ; : : : F : 
7 aeioe6 Sia | -BiesKR 464 03°26.6 ~=—«12.6" 54.6" ene 03:00 04:01 ee 19:34 ae 20:58 
6 | 290°260 le ee ee ae A, Ge ee oe: 
: 311°29.0 128 | 246°04.7 ee 03°51.8 oe 54.6" : 04:38 19:48 on 6 21:26 
0 | 326°29.0 12.0 | 260°39 i eeu. Woe eae ii Moonrise a7 salsa 
11 341° 20. 11.1 275° 8 16.1’ 04°1 ; 2.6" 54.6’ Mon Tue 
12 aeb? A 10.2 Sac 16.1' ee 26 54.5 N 72° 09:08 Wed Mon Moonset 
14 08.5 0 16.1’ ona. 5 54.5 68° ‘51 (8: :33 a 
26° ° No4 09: :33 : 
= 41°29.2 ove | 333°359 161" a eee fe ee lagose “gece. 6a 2 
= 56°29.3 067 | 3489103 161" ae ae ea° | 09:05 09:03 09-01 it ee “= 
17 . 05.9 : 16.1’ oa: 2.4" 62° : : 09: : 23:06 = 
71°29 3 9°45 4 05°31.8 54.5 09:04 09: :01 21:33 : = 
18 ; 05.0 ooo 16.1’ 05° é 2.4’ 54.5 60° 09: :06 09:07 : 23:00 : 
86° 29.4 17°20.4 16.1’ 5°44.2 12.4" 04 09:08 21:32 2 
19 101°20. $12°04.1 é ‘1 05°5 A 54.5 N 58° ; 09:13 22:54 a 
29.4 31°55.5 6.6 12.3" 09:03 09: moe 
20 116° 03.2 ; 16.1" NO06° , 54.4 56° ig ee 09:1 ie a 
a1 | 131°295 Gail ctoee: dey ie. ae ae Se Kecsue- sents ee nee cae 
22 tieeeee - 015 a 56 16.0 ee 23° 544 52° | 09:02 09:14 ~— 09:27 21:29. - 22:42 ae 
23 isle 12°00.6 oe ee oeeied 2.3' 54.4 50° | 09:02 oe 09:30 | 22:39 oo 
: 11°59.7 . 16.0’ : 2.2' , 45° : 18 09: : 22:3 
sores i 190515.7 16.0" 0687.9 12.2 54.4) |] ay 40° ee eee Wel ge a 
Wed : 10.1 2.2" 54. 7 09:01 09:24 : 21:25 90.08 23:40 
GHA — S.D.—14.9 4.4 35" 09:00 09.26 09:47 21:24 . 23:30 
0 176°29 GHA 30° | 09:00 : 09:53 | 21: 22:23 23:22 
1 6  $11°58 y D 20° 09:28 ~—s09: 23. «22:19 
191°29.7 9 | 119°2 ee d © | 08:59 09: 7 | 21:2 23:15 
2 58 5.7 16.0' HP N 10 9:32 10: 2 22:15 
3 206° 29.7 0 | 134°00.7 16.0" NO7°22.3 12.1 0° 08:58 = 09:36 ee 21:20 22: 23:09 
221°29.7 . 57.1 148° 35.7 a 07°34.4 ai 54.4’ 08:58 09:39 10:13 21:19 a 22:58 
236°29.8 56.2 163° 10.6 0 07°46.5 : 54.4 S 10° 08:57 10:20 21:13 :04 22:49 
5 ° 55.4 : 16.0’ en. 2.1’ i 20° : 09:42 . . 21:59 
251°20.8 177°45.6 07°58.5 54.4 08:56 10:27 . 22:40 
6 54.5 Can: 15.9’ oan. 2.0' 54.3’ 30° . 09:45 21:16 21: 
G4)! arenes pee oe ae a See ceeee ape fee |) aaa se ae 
281° 29.9 6 | 206°55.4 = 22.5 12.0" 8:55 09: 43 | 21:13 22:22 
| ee lipase ee 19° ssi eee oo a eee oe. oe 
ba 311°30.0 . 51.9 236°05.2 a 08° 46.3 19 54.3' 08:54 09:57 10:53 21:11 iets 22:06 
10 aaRhant pip | ascent 4 a nee de 54.3" s50° | 08:54 1 11:00 | 21:10 ee 21:59 
341° 30.1 50.1 265° 14.9 5.8 09°10 0 im 54.3’ 52° 08:53 0:01 11:08 1:30 21:51 
12 49.2 | 279°49. 15.8" 057. 18° 54.3’ 54° : 10:03 21:09 21: 
356° 30.2 79°49.7 09°21.8 3 08:53 1:11 | 21: 25021: 
13 so°g0.2 $11°48.3 | 2049245 (ee pohsae. des “eal Slice aa ae a. oce 51:37 
14 . 47.5 : 15.8" , 7 54.3! 58° ; 10:07 11: 07 21:1 
fe 26°30.3 ae 308°59.3 15.8" NO9°45.3. 11.7’ 5 60° 08:52 «10:09 ae 21:07 ser 21:32 
41°30.3 6 | 323°34.0 09°56.9 ee 08:52 10:11 25 | 21:06 160 21:27 
16 pea Lapa || aea80a ae 10°08.6 ce 54.3’ : 11:31 71.05 21:13 21-21 
7 aap a aoe “aeeeas cee ine ee ee Sun 21:09 21:15 
18 seen 43.9 Pied af 10°317 6' 54.3" Day Eqn.of Time M 
| eee pene or ee Sere 00” 12 sa MceBaee 
20 116°30.6 42.2 36° 273 15.6" N10° 54.6 5 54.2’ at mm:ss ties Upper Len Hee 
21 131° 30.6 41.3 51°01.9 15.6 11°06.1 14 54.2’ 15 14:09 1 am hh:mm Grae, 46 
= 146° 30.7 - 40.4 | 65°36.4 rae 11°17.4 1.4" 54.2’ 16 | 14:05 407, 12:14 | 15:0 ten | ee 
23 | 161°30.7 cae oe ee. ee Le | —/—\aerer as, Bs » 
SD.=1 94°45.4 ‘5’ 11°40.0 ee a ae 
6.2 d=0.9 za i ee ee 16:30 04:09 y) 
S.D.=14.8 4.2 
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February 18, 19, 20 (Thu., Fri., Sat.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 148°10.2 | 184°50.2 $15°43.4 | 99°04.1 N19°35.4 | 191°27.8 $17°08.2 | 198°23.7 $18°53.3 Alpheratz  357°38.3 29° 12.3 
1 163°12.7 | 199°49.6 42.4 | 114°05.1 35.8 | 206°29.7 08.0 | 213°25.9 53.2 Ankaa 353°10.7 ~— -42°11.8 
2 178°15.2 | 214°49.0 41.5 | 129°06.2 36.1 | 221°31.6 07.9 | 228°28.0 53.1 Schedar  349°35.0 56°39.2 
3 193°17.6 | 229°48.3 - 40.5 | 144°07.2 + 36.5 | 236°33.5 - 07.7 | 243°30.2 » 53.1 Diphda 348°50.7. —-17°52.5 
4 208°20.1 | 244°47.7 39.6 | 159°08.2 36.9 | 251°35.4 07.6 | 258°32.4 53.0 Achernar —-335°23.0 ~~ -57°08.2 
5 223°22.5 | 259°47.1 38.7 | 174°09.2 37.3 | 266°37.2 07.4 | 273°34.6 52.9 Hamal —_327°54.9 23°33.6 
6 238°25.0 | 274°46.4 $15°37.7 | 189°10.3 N19°37.6 | 281°39.1  $17°07.2 | 288°36.7 $18°52.9 Polaris 315° 35.1 89°21.4 
7 | 253°27.5 | 289°45.8 36.8 | 204°113 38.0 | 296°41.0 07.1 | 303°38.9 52.8 Acamar — 315°14.3, -40° 13.6 
8 | 268°29.9 | 304°45.2 35.8 | 219°12.3 38.4 | 311°42.9 06.9 | 318°41.1 52.7 Menkar = 314'°09.5 ee 
9 | 283°32.4 | 319°44.5 34.9 | 234°13.3 - 38.8 | 326°44.7 - 06.7 | 333°43.3 - 52.6 Mirfak = 308°32.8 4956.2 
10 | 298°34.9 | 334°43.9 33.9 | 249°14.3 39.2 | 341°46.6 06.6 | 348°45.4 52.6 Aldebaran = 290''43.2 16° 33.0 
11 | 313°37.3 | 349°43.3 33.0 | 264°15.4 39.5 | 356°48.5 06.4 3° 47.6 52.5 Rigel 281° 06.8 8 10.9 
12 | 328°39.8 4°42.7 §15°32.0 | 279°16.4 N19°39.9 11°50.4 §17°06.2 18°49.8  $18°52.4 ae aie ere 
13. | 343°42.3 | 19°42.0 31.1 | 294°17.4 40.3 | 26°52.3 06.1 | 33°52.0 52.4 eis an See On pees 
14 | 358°44.7 34°41.4 30.1 | 309°18.4 40.7 | 41°54.1 05.9 | 48°54.1 52.3 Mine 5i6okG 8 eis 
15 13°47.2 | 49°40.8 + 29.2 | 324°19.4 - 41.0 | 56°56.0 - 05.7 | 63°56.3 + 52.2 ee aes ars 
16 28°49.7 | 64°40.1 28.2 | 339°20.4 41.4 | 71°57.9 05.6 | 78°58.5 52.2 caren Bea eae gshas 
fo} fe} ° ° ° a) a a 
17 43°52.1 | 79°39.5 27.3 | 354°21.5 41.8 | 86°59.8 05.4 | 94°00.7 52.1 Guu . oeReoR A: cieeado 
18 58°54.6 94° 38.9 $15° 26.3 9°22.5 N19°42.2 102°01.7 $17°05.2 109°02.8 $18°52.0 Adhara 255°08.1 -29° 00.3 
19 73°57.0 | 109°38.3 25.4 | 24°23.5 42.5 | 117°03.5 05.1 | 124°05.0 52.0 Procyon 244°53.9 5°10.1 
20 88°59.5 | 124°37.6 24.4 | 39°24.5 42.9 | 132°05.4 04.9 | 139°07.2 51.9 Pollux 243°20.9 27°585 
21 | 104°02.0 | 139°37.0 + 23.4 | 54°25.5 + 43.3 | 147°07.3 - 04.7 | 154°09.4 - 51.8 Avior 234°15.4—--59°34.8 
22 119°04.4 | 154°36.4 22.5 69° 26.6 43.7 | 162°09.2 04.6 | 169°11.5 51.8 Suhail 222°48.1 -43°31.1 
23 134° 06.9 169° 35.8 21.5 84° 27.6 44.0 177°11.1 04.4 184° 13.7 51.7 Miaplacidus 221° 37.9 -69° 48.3 
Mer.pass.:14:05 v-0.6 d0.9 m-3.8 v1.0 d0.4 m0.8 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —:193°44.3° 61°38.2 
Denebola 182° 27.9 4° 27.2 
0 149°09.4 | 184°35.1 $15°20.6 | 99°28.6 N19°44.4 | 192°12.9 $17°04.3 | 199°15.9 $18°51.6 Gienah 175°465 —--17°39.5 
1 164°11.8 | 199°34.5 19.6 | 114°29.6 44.8 | 207°14.8 04.1 | 214°18.1 51.6 Acrux 173°02.9 —--63° 12.7 
2 179°14.3 | 214°33.9 18.6 | 129°30.6 45.2 | 222°16.7 03.9 | 229°20.2 515 Gacrux 171°546 -57°13.7 
3 194°16.8 | 229°33.3 - 17.7 | 144°31.6 + 45.5 | 237°18.6 - 03.8 | 244°22.4 - 51.4 Alioth  166°15.4 55°50.6 
4 209°19.2 | 244°32.7 16.7 | 159°32.7 45.9 | 252°20.5 03.6 | 259°24.6 51.3 Spica 158°25.4—-11°16.2 
5 224°21.7 | 259°32.0 15.8 | 174°33.7 46.3 | 267°22.3 03.4 | 274°26.8 51.3 Alkaid  152°54.3 49° 12.3 
6 239°24.1 | 274°31.4 $15°14.8 | 189°34.7 N19°46.7 | 282°24.2 $17°03.3 | 289°28.9 $18°51.2 Hadar 148°40.1 — -60° 28.2 
7 254°26.6 | 289°30.8 13.8 | 204°35.7 47.0 | 297°26.1 03.1 | 304°31.1 51.1 Menkent 148°01.1 —_-36°28.2 
8 269°29.1 | 304°30.2 12.9 | 219°36.7 47.4 | 312°28.0 02.9 | 319°33.3 51.1 Arcturus 145°50.7 9°04.2 
9 284°31.5 | 319°29.6 + 11.9 | 234°37.7 + 47.8 | 327°29.9 + 02.8 | 334°35.5 + 51.0 Rigil Kent. 139° 44.3 -60°55.0 
10 | 299°34.0 | 334°28.9 10.9 | 249°38.7 48.2 | 342°31.7 02.6 | 349°37.6 50.9 Kochab —137°19.6 74°03.9 
11 | 314°36.5 | 349°28.3 10.0 | 264°39.8 48.5 | 357°33.6 02.4 4°39.8 50.9 Zuben'ubi 136°59.4 ~—- -16°07.7 
12 | 329°38.9 4°27.7 §15°09.0 | 279°40.8 N19°48.9 | 12°35.5 $§17°02.3 | 19°42.0 $18°50.8 Alphecca  — 126°06.4 = -26°38.5 
13 | 344°41.4 | 19°27.1 08.0 | 294°41.8 49.3 | 27°37.4 02.1 | 34°44,2 50.7 Antares 112°19.7 — -26° 28.6 
14 | 359°43.9 | 34°26.5 07.1 | 309°42.8 49.7 | 42°39.3 01.9 | 49°46.3 50.7 Atria 107°16.9 — -69°03.6 
15 14°46.3 | 49°25.8 - 06.1 | 324°43.8 - 50.0 | 57°41.1 - 01.8 | 64°48.5 - 50.6 Sabik = 102°06.5 = -15° 45.0 
16 29°48.8 | 64°25.2 05.1 | 339°44.8 50.4 | 72°43.0 01.6 | 79°50.7 50.5 Shaula 96°14.8 = -37°07.0 
17 44°51.3 | 79°24.6 04.2 | 354°45.8 50.8 | 87°44.9 01.4 | 94°52.9 50.5 Rasalhague 96°01.6 2°32.6 
a 5 ; ; 3 é é 3 . Eltanin 90° 43.9 51°28.9 
18 59°53.7 | 94°24.0 $15°03.2 9°46.8 N19°51.2 | 102°46.8  $17°01.3 | 109°55.0 $18°50.4 eae aie BaesEte qi od a 
19 74°56.2 | 109°23.4 02.2 24°47.9 51.5 | 117°48.7 01.1 | 124°57.2 50.3 ory foe . soins seodaD 
20 89°58.6 | 124°22.8 01.2 39°48.9 51.9 | 132°50.5 01.0 | 139°59.4 50.3 ‘i cae Fete eee 
21 | 105°01.1 | 139°22.2 15°00.3 54°49.9 - 52.3 | 147°52.4 - 00.8 | 155°01.6 - 50.2 Muse ponds) Bees 
22 | 120°03.6 | 154°21.5 14°59.3 | 69°50.9 52.6 | 162°54.3 00.6 | 170°03.7 50.1 fee Beas eeano 
° ° ° ° . a . 
23 | 135°06.0 | 169°20.9 58.3 | 84°51.9 53.0 | 177°56.2 00.5 | 185°05.9 50.0 BoE Aeon pee 
Mer.pass.:14:01 v-0.6 d1.0 m-3.8 v1.0 d0.4 m0.8 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°42.2 9°58.1 
Al Na’ir 27°37.4  -46°51.7 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 18.4 -29°30.8 
o | 150°08.5 | 184°20.3  $14°57.3 | 99°52.9 N19°53.4 | 192°58.1  $17°00.3 | 200°08.1  $18°50.0 Scheat —-137°48.600 2811.7 
1 | 165°11.0 | 199°19.7 56.4 | 114°53.9 53.8 | 207°59.9 00.1 | 215°10.3 49.9 Matkebs — 19133-3_ ~21219:0 
2 180°13.4 | 214°19.1 55.4 | 129°54.9 54.1 | 223°01.8 17°00.0 | 230°12.4 49.8 || Feb 18 Thu SHA Mer.pass 
3 195°15.9 | 229°18.5 - 54.4 | 144°55.9 + 54.5 | 238°03.7 16°59.8 | 245°14.6 + 49.8 Venus 36°40.0 11:41 
4 210°18.4 | 244°17.9 53.4 | 159°56.9 54.9 | 253°05.6 59.6 | 260°16.8 49.7 Mars  310°53.9 17:23 
5 225°20.8 | 259°17.3 52.4 | 174°58.0 55.2 | 268°07.5 59.5 | 275°19.0 49.6 Jupiter 43°17.6 11:13 
6 240°23.3 | 274°16.7 $14°51.5 | 189°59.0 N19°55.6 | 283°09.3 $16°59.3 | 290°21.2 $18°49.6 Saturn 50°13.5 10:45 
7 255°25.8 | 289°16.1 50.5 | 205°00.0 56.0 | 298°11.2 59.1 | 305°23.3 49.5 : 
8 | 270°28.2 | 304°15.5 49.5 | 220°01.0 56.3 | 313°13.1 59.0 | 320°25.5 49.4 co Tank ieee asia 
9 285°30.7 | 319°14.8 - 48.5 | 235°02.0 - 56.7 | 328°15.0 + 58.8 | 335°27.7 - 49.4 Mars  310°19.2 ren 
10 | 300°33.1 | 334°14.2 47.5 | 250°03.0 57.1 | 343°16.9 58.6 | 350°29.9 49.3 Jupiter Ae0s6 ii 
11 | 315°35.6 | 349°13.6 46.6 | 265°04.0 57.5 | 358°18.8 58.5 5°32.0 49.2 Satie soenes ead 
12 | 330°38.1 4°13.0 $§14°45.6 | 280°05.0 N19°57.8 | 13°20.6  $16°58.3 | 20°34.2 $18°49.2 
13 | 345°40.5 19°12.4 44.6 | 295°06.0 58.2 28° 22.5 58.1 35° 36.4 49.1 Feb 20 Sat SHA — Mer.pass 
14 0° 43.0 34°11.8 43.6 | 310°07.0 58.6 43°24.4 58.0 50° 38.6 49.0 Venus 34°11.8 11:43 
15 15°45.5 | 49°11.2 * 42.6 | 325°08.0 - 58.9 | 58°26.3 + 57.8 | 65°40.7 * 49.0 Mars 309°44.4 17:19 
16 30°47.9 | 64°10.6 41.6 | 340°09.0 59.3 | 73°28.2 57.6 | 80°42.9 48.9 Jupiter 42''49.6 11:07 
17 45°50.4 79° 10.0 40.6 | 355°10.0 19°59.7 88° 30.0 57.5 95° 45.1 48.8 Saturn 49° 59.6 10:38 
18 60°52.9 | 94°09.4 $14°39.6 10°11.1 N20°00.0 | 103°31.9 $16°57.3 | 110°47.3 $18°48.8 Horizontal parallax 
19 75°55.3 | 109°08.8 38.7 25°12.1 00.4 | 118°33.8 57.1 | 125°49.5 48.7 Venus: 0.1 
20 90°57.8 | 124°08.2 37.7 | 40°13.1 00.8 | 133°35.7 57.0 | 140°51.6 48.6 Mars: 0.1 
21 | 106°00.2 | 139°07.6 - 36.7 | 55°14.1 - 01.1 | 148°37.6 + 56.8 | 155°53.8 - 485 
22 | 121°02.7 | 154°07.0 35.7 | 70°15.1 01.5 | 163°39.5 56.7 | 170°56.0 48.5 
23 | 136°05.2 | 169°06.4 34.7 | 85°16.1 01.9 | 178°41.3 56.5 | 185°58.2 48.4 
Mer. pass.:13:57 v-0.6 d1.0 m-3.8 v1.0 d0.4 m0.8 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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2021 February 18 to Feb. 20 






































































































































h Sun Moon 
Thu GHA Dec GHA Vy Dec d HP Lat Twilight Sunrise Sunset Twilight 
0 176°30.8 $11°37.8 | 109°199 15.47 N12°024 11.2’ 54.2’ Ne _ il ena) _ Neth 
1 191°30.8 36.9 123°54.3 5.4’ 12°13.6 1.1’ 54.2’ N 72° 05:56 07:15 08:30 16:00 17:15 8:34 
2 206° 30.9 36.0 138° 28.7 5.4’ 12° 24.6 11.1’ 54.2’ N 70° 05:56 07:07 08:13 16:16 17:22 18:33 
3 221°30.9 + 35.1 153°03.0 5.3’ 12°35.7 11.0’ 54.2’ 68° 05:56 07:01 08:00 16:29 17:28 8:33 
4 236°3 0 34.2 167° 37.3 5.3! 12°46.6 1.0" 54.2! 66° 05:56 06:56 07:50 16:39 17:33 8:33 
5 251°31.0 33.3 182°11.6 5.3 12°57.6 10.9 54.2 64° 05:56 06:51 07:41 16:48 17:38 18:33 
6 266°31.1 $11°32.5 196°45.8 5.2’ N13°08.5 10.9’ 54.2’ 62° 05:56 06:47 07:33 16:56 17:42 8:33 
it 281°31.1 31.6 211° 20.0 5.2’ 13°19.3 0.8’ 54.2’ 60° 05:55 06:44 07:27 17:02 17:45 18:34 
9 311°3 2 + 29.8 240° 28.3 5.1 13° 40.8 0.7' 54.2’ 56° 05:54 06:37 07:16 17:13 17:51 8:35 
10 | 326°31.3 28.9 | 255°02.3 15.1’ 13°51.4 10.6" 54.2" mae. Geese oeey- Orda lll deda deen. aese 
11 341°31.3 28.0 269° 36.4 5.0 14° 02.0 10.6 54.2 52° 05:53 06:32 07:07 17:22 17:56 8:36 
12 356°31.4 $11°27.1 284°10.4 5.0’ N14°12.6 0.5’ 54.2’ 50° 05:52 06:30 07:03 17:26 17:59 8:36 
13 11°31.5 26.3 298° 44.3 4.9’ 14° 23.1 10.5’ 54.2’ 45° 05:50 06:25 06:55 17:34 18:04 18:38 
14 26°31.5 25.4 | 313°18.2 14.9 14°335 10.4" 54.2’ || ago | 05:48 06:20 +«06-48:«|| «17-41 ~«~S«18:08 8:40 
: . . : : ; : : : : : : 
15 41°31.6 24.5 | 327°52.0 14.8 14°43.9 10.4" 54.2" ap@| cede “Geta: pet tae . leas nes 
16 56° 31.6 23.6 342° 25.9 4.8 14°54.2 10.3 54.2 ° , : : , B ; 
: 30° | 05:44 06:12 06:36 | 17:52 18:16 18:44 
17 71°31.7 22.7 356°59.6 4.7 15°04.5 0.2 54.2 20° 05:39 06:04 06:27 18:01 18:24 3:49 
18 86°31.7 $11°21.8 11°33.3 4.7’ N15°14.7 0.2’ 54.2’ N 10° 05:32 05:57 06:18 18:09 18:31 18:55 
19 101°31.8 20.9 26°07.0 4.6 15°24.9 10.1’ 54.2’ 0° 05:25 05:49 06:10 18:17 18:38 9:03 
20 116°31.8 20.0 40° 40.6 4.6' 15° 34.9 0.1’ 54.2’ ° : : : . : : 
o | eee ee] eee te ee 8b fae |] S02 | ots ose. ose | 1525 tee7 1982 
6 6 ; eS ; ; : : : : : : 
ol ee Pelee Ge age. er ee 30° | 04:50 05:19 05:44 + | 18:43 —19:08 9:37 
: - - ; - : - 35° 04:40 05:12 05:38 18:49 19:15 9:47 
SD.=16.2 d=0.9 S.D.=14.8 40° | 04:29 05:03 05:31 18:56 19:24 19:58 
7 45° 04:14 04:52 05:23 19:03 19:34 20:12 
" — a = “ = : HP |) s50° | 03:56 04:39 © 05:14. | 19:13 © 19:47 20:30 
0 176°32.1 $11°16.5 98°54.6 4.4’ N16° 14.7 9.8" 54.2’ 52° 03:47 04:33 05:09 19:17 19:53 20:39 
1 191°32.1 15.6 113° 28.0 4.3’ 16° 24.4 9.7' 54.2’ 54° 03:37 04:26 05:05 19:22 20:00 20:49 
2 206° 32.2 14.7 128°01.3 4.3 16°34.1 9.7’ 54.2’ 56° 03:25 04:18 04:59 19:27 20:08 21:0 
3 221°32.3 13.8 142°34.5 4.2 16°43.8 9.6’ 54.2’ 58° 03:10 04:09 04:53 19:33 20:17 21:15 
4 236° 32.3 12.9 157°07.7 4.2 16°53.3 9.5' 54.2’ S 60° 02:53 03:59 04:46 19:40 20:27 21:3 
5 251°32.4 12.0 171°40.9 4.1 17°02.8 9.5’ 54.3’ 
6 266°32.4 §11°11.1 | 186°14.0 4.1 N17°12.3 9.4 = 54.3" Lat. Moonrise Moonset 
7 281°32.5 10.2 | 200°47.0 4.0' 17°21.6 9.3’ 54.3" Thu Fri Sat Thu Fri Sat 
8 296° 32.6 09.3 215° 20.0 4.0’ 17°30.9 9.3’ 54.3’ N 72° 07:48 06:45 01:33 04:06 
° a ° , ° , , 
9 311" 32.6 08.4 229"°52.9 3.9’ 17° 40.1 9.2! 54.3’ N 70° 08:12 07:40 01:10 03:12 
10 326° 32.7 07.6 244° 25.8 3.8 17°49.3 9.1 54.3 68° 08:31 08:14 07:44 00:53 02:39 04:44 
11 341°32.7 06.7 258°58.6 3.8’ 17°58.4 9.0’ 54.3’ 66° 08:46 08:39 08:29 00:39 02:16 04:00 
12 356° 32.8 $11°05.8 273°31.4 3.7' N18°07.4 9.0" 54.3’ 64° 08:59 08:58 08:59 00:27 01:57 03:3 
13 11°32.9 04.9 288°04.1 3.7' 18°16.3 8.9" 54.3’ 62° 09:10 09:14 09:22 00:18 01:42 03:09 
14 26° 32.9 04.0 302° 36.7 3.6" 18°25.2 8.8" 54.3’ 60° 09:19 09:27 09:40 00:09 01:30 02:5 
° 5s ° , ° , , 
15 41°33.0 03.1 317°09.3 3.5" 18°34.0 8.7" 54.3" N 58° 09:27 09:39 09:55 00:02 01:19 02:36 
16 56°33.1 02.2 | 331°41.8 3.5 18°42.7 8.7 54.3 7 
17 71°33.1 01.3 | 346°14.2 © 13.4 18°513 86 54.3" Dele See, Ue == See ae 
18 86°33.2  $11°00.4 0° 46.6 3.4, N18°59.9 8.5' 54.4’ 52° | 09:47 0:06 10:30 oe 00:54 02:03 
19 101° 33.2 10°59.5 15°19.0 3.3’ 19°08.3 8.4’ 54.4’ 50° 09:52 0:13 10:39 aoe 00:47 01:54 
20 116° 33.3 58.6 29°51.2 3.2' 19°16.7 8.4’ 54.4’ 45° 10:03 0:28 10:58 the 00:33 01:36 
° 5 ° , ° , , 
21 131° 33.4 57.7 44 234 3.2! 19° 25.1 8.3" 54.4" N 40° 10:13 0:41 11-14 = 00:21 01:21 
22 146°33.4 56.8 58°55.6 3.1 19°33.3 8.2 54.4 S 
23 | 161°33.5 55.9 | 73°27.7 13.0’ 19°414 8154.4’ 2s | ee Se — Se 
30° 10:28 1:01 11:38 = 00:03 00:58 
SD.=16.2 d=0.9 S.D.=14.8 20° 10:41 1:18 11:58 23:48 = 00:39 
° . « « « aa. . 
[aa oe [ae | | ae | ees 
0 176°33.6 $10°55.0 87°59.7 3.0’ N19°49.5 8.0’ 54.4 ° 
1 11:12 I: 12:4 23:11 23: — 
1 191°33.6 54.1 102°31.6 2.9" 19°57.5 7.9’ 54.4 2 a 11:24 a ee a 8 a ae 
2 206° 33.7 53.2 117°03.5 2.9' 20° 05.4 7.9" 54.4 : : : : : ‘ 
3 91°33 8 523 131°35 3 28° 90°13.2 78° 54.4 30° 11:36 2:31 13:26 22:44 23:19 23:58 
4 236°33.8 51.4 | 146°07.1 2.7' 20° 21.0 7.7 54.5 | — ee are ote a 
‘ 7 : . . : ‘ : : : : 
5 ee ae “ee 2.7 ayes 7.6 54.5 45° 12:03 3:06 14:09 29-14 29-41 23:14 
6 266 34.0 $10° 49.6 175 "10.4 2.6" N20 "36.2 75" 54.5 S 50° 12:15 3:22 14:29 22:01 22:24 22:53 
7 281° 34.0 48.7 189° 41.9 2.5 20° 43.7 7.4 54.5 52° 12:20 3:30 14:38 21:55 22:16 92:43 
8 296° 34.1 47.8 204° 13.4 2.5’ 20°51.1 7.3’ 54.5 : : : : : : 
9 311°34.2 - 46.9 218°44.9 2A! 20°58.4 73' 54.5 54° 12:27 3:38 14:49 21:48 22:07 22:32 
ie ere fear | baasies ae Sit A oe eae 56° | 12:34 3:48 15:02 21:40 21:57 22:19 
1 341°34.3 45.1 47°47 5 23" 91°12-7 71 54.6" 58 12:42 3:59 15:16 21:31 21:45 22:04 
. : : : . . . S 60° 12:51 4:12 15:33 21:22 21:31 21:47 
12 356° 34.4 $10°44.2 262°18.7 2.2’ N21°19.7 7.0’ 54.6’ 
13 11°34.5 43.3 276° 49.9 2.1’ 21° 26.7 6.9’ 54.6’ Sun Moon 
14 26° 34.5 42.4 291°21.0 2.1 21°33.5 6.8’ 54.6’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 41°34.6 + 41.5 305°52.0 2.0’ 21°40.2 6.7’ 54.6’ : oo" 12h Pass Upper Lower 7-9 
16 56°34.7 40.6 320°22.9 1.9' 21° 46.9 6.6’ 54.6’ mm:ss mmi:ss hh:mm hh:mm hh:mm 38-57% 
° ° ’ ° ¥ , 
W 71°34.7 397 | 3349538 118 21°53.5 6.5) 54.7" 13 | mma | ava2 0481 S\ 
: eae $10 | gta i ea ae | 19 | 13:52 13:49 12:14 | 17:57 05:34 ) 
oe : 09! se nue 3. fe 20 | 13:46 13:42 12:14 18:44 06:20 Y 
20 116° 34.9 37.0 18° 26.1 1.6 22°12.5 6.2 54.7 
21 131°35.0 + 36.1 32°56.7 1.6 22°18.7 6.1’ 54.7’ 
22 146°35.1 35.2 47° 27.2 1.5’ 22° 24.8 6.0’ 54.7’ 
23 161°35.2 34.3 61°57.7 1.4 22°30.7 5.9’ 54.8' 
SD.=16.2__d=0.9 S.D.=14.9 
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February 21, 22, 23 (Sun., Mon., Tue.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 151°07.6 | 184°05.8 $14°33.7 | 100°17.1 N20°02.2 | 193°43.2 $16°56.3 | 201°00.3  $18°48.3 Alpheratz  357°38.3 29°12.3 
1 166°10.1 | 199°05.2 32.7 | 115°18.1 02.6 | 208°45.1 56.2 | 216°02.5 48.3 Ankaa 353°10.7 — -42°11.8 
2 181°12.6 | 214°04.6 31.7 | 130°19.1 03.0 | 223°47.0 56.0 | 231°04.7 48.2 Schedar  349°35.0 56°39.2 
3 196°15.0 | 229°04.0 - 30.7 | 145°20.1 - 03.3 | 238°48.9 - 55.8 | 246°06.9 - 48.1 Diphda 348°50.7.—-17°52.5 
4 211°17.5 | 244°03.4 29.7 | 160°21.1 03.7 | 253°50.8 55.7 | 261°09.1 48.1 Achernar — 335°23.0 ~—--57°08.2 
5 226°20.0 | 259°02.8 28.7 | 175°22.1 04.1 | 268°52.6 55.5 | 276°11.2 48.0 Hamal — 327°54.9 23°33.6 
6 241°22.4 | 274°02.2 $14°27.7 | 190°23.1 N20°04.4 | 283°54.5 $16°55.3 | 291°13.4  $18°47.9 Polaris — 315°36.3 89°21.4 
7 256°24.9 | 289°01.6 26.7 | 205°24.1 04.8 | 298°56.4 55.2 | 306°15.6 47.9 Acamar — 315°14.3, -40° 13.6 
8 | 271°27.4 | 304°01.0 25.7 | 220°25.1 05.2 | 313°58.3 55.0 | 321°17.8 47.8 Menkar — 314°09.5 4°10.1 
9 286°29.8 | 319°00.4 - 24.7 | 235°26.1 - 05.5 | 329°00.2 - 54.8 | 336°20.0 - 47.7 Mirfak — 308°32.8 = 49° 56.2 
10 | 301°32.3 | 333°59.8 23.7 | 250°27.1 05.9 | 344°02.1 54.7 | 351°22.1 47.7 Aldebaran 290° 43.2 16°33.0 
11 | 316°34.7 | 348°59.2 22.7 | 265°28.1 06.3 | 359°03.9 54.5 6°24.3 47.6 Rigel 281°06.8— -8° 10.9 
12 | 331°37.2 3°58.6 §14°21.7 | 280°29.1 N20°06.6 | 14°05.8 $16°54.3 | 21°26.5 $18°47.5 ice Sos ere 
13. | 346°39.7 | 18°58.1 20.7 | 295°30.1 07.0 | 29°07.7 54.2 | 36°28.7 47.5 Ee oA Bree Ed ge are 
14 242.1 33°57.5 19.7 | 310°31.1 07.4 | 44°09.6 54.0 | 51°30.8 47.4 ni aE peeeages te 
15 16°44.6 | 48°56.9 - 18.7 | 325°32.1 - 07.7 | 59°11.5 - 53.8 | 66°33.0 - 47.3 Bs ieee a 7ntee re 
16 31°47.1 | 63°56.3 17.7 | 340°33.1 08.1 | 74°13.4 53.7 | 81°35.2 47.3 eae aBaoRRe -LesS4o > 
7 46°49.5 | 78°55.7 16.7 | 355°34.1 08.5 | 89°15.2 53.5 | 96°37.4 47.2 Cee: ‘OeROaRe: cigead 
18 61°52.0 93°55.1 $14°15.7 10°35.1 N20° 08.8 104°17.1 $16°53.3 111°39.6 $18°47.1 Adhara 255°08.1 -29° 00.3 
19 76°54.5 | 108°54.5 14.7 25°36.1 09.2 | 119°19.0 53.2 | 126°41.7 47.1 Procyon 244°53.9 5°10.1 
20 91°56.9 | 123°53.9 13.7 40°37.1 09.6 | 134°20.9 53.0 | 141°43.9 47.0 Pollux  243°20.9 27°58.5 
21 | 106°59.4 | 138°53.3 - 12.7 | 55°38.1 - 09.9 | 149°22.8 - 52.8 | 156°46.1 - 46.9 Avior 234°15.4 ~—--59°34.8 
22 122°01.9 | 153°52.7 11.7 70°39.1 10.3 | 164°24.7 52.7 | 171°48.3 46.8 Suhail 222°48.1 -43°31.2 
23 137° 04.3 168°52.2 10.7 85° 40.1 10.6 179° 26.5 52.5 186°50.5 46.8 Miaplacidus 221°37.9 -69° 48.3 
Mer.pass.:13:53 v-0.6 d1.0 m-3.8 v1.0 d0.4 m0.8 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3° 61°38.2 
Denebola 182° 27.9 4°27.2 
0 152°06.8 | 183°51.6 $14°09.7 | 100°41.1 N20°11.0 | 194°28.4 $16°52.3 | 201°52.6  $18°46.7 Gienah 175°465 --17°395 
1 167°09.2 | 198°51.0 08.6 | 115°42.1 11.4 | 209°30.3 52.2 | 216°54.8 46.6 Aerux 173°029 63° 12.8 
2 182°11.7 | 213°50.4 07.6 | 130°43.1 11.7 | 224°32.2 52.0 | 231°57.0 46.6 Gacrux 171°546 --57°13.7 
3 197°14.2 | 228°49.8 - 06.6 | 145°44.1 - 12.1 | 239°34.1 - 51.8 | 246°59.2 - 46.5 Alioth 166°154 55°50.6 
4 212°16.6 | 243°49.2 05.6 | 160°45.1 12.5 | 254°36.0 51.7 | 262°01.4 46.4 Spica 158°25.4 -11°16.3 
5 227°19.1 258° 48.6 04.6 175°46.1 12.8 269° 37.8 51.5 277° 03.5 46.4 Alkaid 152°54.3 49° 12.3 
6 242°21.6 | 273°48.0 $14°03.6 | 190°47.1 N20°13.2 | 284°39.7 $16°51.4 | 292°05.7 $18°46.3 Hadar 148°40.1 —_-60°28.2 
7 257°24.0 | 288°47.5 02.6 | 205°48.1 13.5 | 299°41.6 51.2 | 307°07.9 46.2 Menkent 148°01.1 -36°28.2 
8 272°26.5 | 303°46.9 01.6 | 220°49.1 13.9 | 314°43.5 51.0 | 322°10.1 46.2 Arcturus  145°50.7 9°04.2 
9 287°29.0 | 318°46.3 14°00.5 | 235°50.1 14.3 | 329°45.4 + 50.9 | 337°12.2 + 46.1 Rigil Kent. 139° 44.3 -60°55.0 
1o | 302°31.4 | 333°45.7  13°59.5 | 250°51.1 14.6 | 344°47.3 50.7 | 352°14.4 46.0 Kochab 137°19.5 74°03.9 
11 | 317°33.9 | 348°45.1 58.5 | 265°52.1 15.0 | 359°49.2 50.5 7° 16.6 46.0 Zuben'ubi 136°59.4. —--16°07.7 
12 332° 36.4 3°44.5 $§13°57.5 | 280°53.1 N20°15.4 14°51.0  $16°50.4 22°18.8  $18°45.9 Alphecca 126° 06.4 26°38.5 
13. | 347°38.8 | 18°44.0 56.5 | 295°54.1 15.7 | 29°52.9 50.2 | 37°21.0 45.8 Antares = 112°19.7 — -26° 28.6 
14 2°41.3 | 33°43.4 55.4 | 310°55.1 16.1 | 44°54.8 50.0 | 52°23.1 45.8 Atria 107°16.9 — -69°03.6 
15 17°43.7 | 48°42.8 - 54.4 | 325°56.1 - 16.4 | 59°56.7 - 49.9 | 67°25.3 - 45.7 Sabik = 102°06.5 —-15° 45.0 
16 32°46.2 | 63°42.2 53.4 | 340°57.1 16.8 | 74°58.6 49.7 | 82°27.5 45.6 Shaula 96°14.8 — -37°07.0 
7 47°48.7 | 78°41.6 52.4 | 355°58.1 17.2 | 90°00.5 49.5 | 97°29.7 45.6 Rasalhague 96° 01.6 2°32.6 
Eltanin 90°43.9 51°28.9 
18 62°51.1 | 93°41.1 $13°51.4 | 10°59.1 N20°17.5 | 105°02.4 $16°49.4 | 112°31.9 $18°45.5 ; 3 
19 77°53.6 | 108°40.5 50.3 | 26°00.0 17.9 | 120°04.2 49.2 | 127°34.1 45.4 aus aes ee aan 
20 92°56.1 | 123°39.9 49.3 41°01.0 18.2 | 135°06.1 49.0 | 142°36.2 45.4 , a 7°51 Saigo 
21 107°58.5 | 138°39.3 - 48.3 | 56°02.0 - 18.6 | 150°08.0 - 48.9 | 157°38.4 - 45.3 he Aiea: eg ee 
22 123°01.0 | 153°38.8 47.3 | 71°03.0 19.0 | 165°09.9 48.7 | 172°40.6 45.2 alt 62033 8.903 
23 | 138°03.5 | 168°38.2 46.2 | 86°04.0 19.3 | 180°11.8 48.5 | 187°42.8 45.2 sees on pr 
Mer.pass.:13:49 v-0.6 d1.0 m-3.8 v1.0 d0.4 m0.8 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°42.2 9°58.1 
Al Na‘ir —-27°37.4.-— -46°51.7 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.8 
0 | 153°05.9 | 183°37.6 $13°45.2 | 101°05.0 N20°19.7 | 195°13.7 $16°48.4 | 202°45.0  $18°45.1 Scheat = -:13°48.6 = .28°11.7 
1 | 168°08.4 | 198°37.0 44.2 | 116°06.0 20.0 | 210°15.6 43.2 | 217°47.1 45.0 Markab _13°33.3_15°19.0 
2 183°10.8 | 213°36.5 43.2 | 131°07.0 20.4 | 225°17.4 48.0 | 232°49.3 45.0 Feb 21 Sun SHA Mer.pass 
3 198°13.3 | 228°35.9 + 42.1 | 146°08.0 + 20.8 | 240°19.3 » 47.9 | 247°51.5 - 44.9 Venus  —- 32°58.2 11:44 
4 213°15.8 | 243°35.3 41.1 | 161°09.0 21.1 | 255°21.2 47.7 | 262°53.7 44.8 Mars  309°09.4 17:18 
5 228°18.2 | 258°34.7 40.1 | 176°10.0 21.5 | 270°23.1 47.5 | 277°55.9 44.8 Jupiter: 42°35.6 11:04 
6 243°20.7 | 273°34.2  $13°39.1 | 191°11.0 N20°21.8 | 285°25.0 $16°47.4 | 292°58.0  $18°44.7 Saturn 49°52.7 10:34 
7 258°23.2 | 288°33.6 38.0 | 206°12.0 22.2 | 300°26.9 47.2 | 308°00.2 44.6 
8 | 273°25.6 | 303°33.0 37.0 | 221°12.9 22.5 | 315°28.8 47.0 | 323°02.4 #45 |||\ PPP aa Sie ee 
9 288°28.1 | 318°32.4 + 36.0 | 236°13.9 + 22.9 | 330°30.6 + 46.9 | 338°04.6 » 445 Nisre’. “3688445 17.16 
10 | 303°30.6 | 333°31.9 34.9 | 251°14.9 23.3 | 345°32.5 46.7 | 353°06.8 44.4 jie canoe aut 
11 | 318°33.0 | 348°31.3 33.9 | 266°15.9 23.6 0°34.4 46.5 8°08.9 44.3 ra one : 
aturn 49° 45.9 10:31 
12 333°35.5 3°30.7 $13°32.9 | 281°16.9 N20°24.0 15°36.3 $16°46.4 23°11.1 $18°44.3 
13 348° 38.0 18° 30.2 31.8 | 296°17.9 24.3 30° 38.2 46.2 38° 13.3 44.2 Feb 23 Tue SHA Mer.pass 
14 3° 40.4 33°29.6 30.8 | 311°18.9 24.7 45° 40.1 46.0 53°15.5 44.1 Venus 30°31.7 11:46 
15 18°42.9 | 48°29.0 + 29.8 | 326°19.9 - 25.0 | 60°42.0 - 45.9 | 68°17.7 » 44.1 Mars 307°59.1 17:15 
16 33° 45.3 63° 28.5 28.7 | 341°20.9 25.4 75°43.9 45.7 83°19.9 44.0 Jupiter 42°07.7 10:58 
17 48°47.8 78° 27.9 27.7 | 356°21.9 25.8 90°45.7 45.5 98° 22.0 43.9 Saturn 49° 39.0 10:27 
18 63°50.3 | 93°27.3 $13°26.7 | 11°22.8 N20°26.1 | 105°47.6 $16°45.4 | 113°24.2 $18°43.9 Horizontal parallax 
19 78°52.7 | 108°26.8 25.6 | 26°23.8 26.5 | 120°49.5 45.2 | 128°26.4 43.8 Venus: 0.1 
20 93°55.2 | 123°26.2 24.6 | 41°24.8 26.8 | 135°51.4 45.0 | 143°28.6 43.7 Mars: 01 
21 | 108°57.7 | 138°25.6 + 23.5 | 56°25.8 + 27.2 | 150°53.3 - 44.9 | 158°30.8 - 43.7 
22 | 124°00.1 | 153°25.1 22.5 | 71°26.8 27.5 | 165°55.2 44.7 | 173°32.9 43.6 
23 | 139°02.6 | 168°24.5 21.5 | 86°27.8 27.9 | 180°57.1 44.5 | 188°35.1 43.5 
Mer.pass.:13:45 v-0.6 d1.0 m-3.8 v1.0 d0.4 m0.8 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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021 February 21 to Feb. 23 





















































































































































: S 
un 
= ene D 
1 176°35.2  § = GHA Moon 
3 191°35.3 10°33.4 Batis v a 
206° 35 32.5 228.1 0 11.4’ d 
3 apie 4 316 90°58.4 ee N22°36.6 HP 
4 ma 3395 . 30. 105° 28.7 2 29°42. 5.8’ 54.8" Lat. Twiligh 
6° 35.5 0.7 119° 11.2’ A 57" : ight 
5 19°58.9 22°4 a 54.8" Naut aS 
251°35.6 29.8 | 134°29. 11.2' 248.0 5.6" : N 72° gE ee ea 
6 766° 28.9 29.0 11.1' 22°53.6 54.8" 05:43 Sunset Twili 
7 ee ts $10°27.9 148°59.1 rs 29°59 .0 2 548" N 70° Bean 07:01 ae ea ight 
8 35.8 : 163°29 i 23°04. A 54.9’ 68° : 06:55 : 16:16 aut. 
296°35 27.0 1 110° 4A 5.3) 05:45 07:59 17:28 
9 8 177°59 0 N23° : 54.9’ 66° 06:50 16:2 8:47 
311°35 26.1 0 10.9’ 09.6 ; : 05:46 07:48 :29 17: 
10 9 : 192°28 9 23° 5.2 , 64° 06:45 16:4 34 18: 
326° 36 25.2 9 108 14.7 "54.9 05:47 07:39 41 17: 8:45 
11 0 206°58 : 23° bel ; 62° 06:42 16:5 39 : 
341°36.1 24.3 | 22 7 10.8" 19.8 "54.9 05:47 07:31 oe 17: oe 
: ite : 5.0 i 60° 06:3 16: 43 : 
13 356°36.1 a 235°58 1 ioe aes 4.9 e N 58° ae ee | . 17:47 ares 
11°36 22.5 : 0.6 oe 4.7’ : 05:47 :18 : 17:50 ; 
14 2 250°27 23°34.2 55.0’ 56° 06:33 17:10 8:41 
26°36 21.6 © 6 10.6’ : 4.6 : 05:47 : 07:13 17:53 : 
15 3 264°57.2 : N23° 55.0" 54° 06:31 17:1 18:41 
41°36 20.7 ee 10.5’ 38.8 , ; 05:47 07:08 15 17: 
16 4 : 279° 26 23° 4.5 55.0’ 52° 06:28 17:1 55 1 
56°36 19.8 ‘ 6 10.4’ 43.2 , 5.0 05:47 07:04 :19 17: 8:41 
17 4 293°56 23° 4.4’ 55.0" 50° 06:26 17:2 of 
71°36.5 18.9 | 308° 0 10.4’ 47.6 a3 5.0 . 05:47 07:01 :24 18-00 8:41 
18 . 18.0 8°25.4 10.3’ 23°51.8 : 55.1" 45 05:4 06:24 ~~ 06: 17:27 ; 18:41 
86°36 : 322° 0.3 one 4.2’ 46 06: 6:57 18:02 
19 6 $10° 54.7 23°56.0 55.1’ N 40° :20 : 17:31 3:41 
101°36 0°17.1 10.2’ : 4.1’ ; 05:45 06:50 18:03 : 
20 av 337° 23 24°00 ; 55.1’ 35° 06:16 17:38 8:4 
116°36 16.1 9 10.2' 0 4.0' 05:43 06: 18:08 Al 
21 7 351°53 N24° 55.1 30° 06:1 43 17: 18:4 
131°36 15.2 0 10.1 03.9 ' : 05:41 12 06: aa 18: = 
22 8 . 6°22.1 : 24° 3.8 ‘ 20° 06:09 :38 17: 8:12 
146°36 14.3 10.1' 07.7 "$5.2 05:37 06:3 49 (18: 8:43 
23 9 20°51.1 : 24° 3.7 : N 10° 06:02 33 17: 8:15 
161°37.0 13.4 35°20. 10.0’ 11.3 36° 55.2 05:31 : 06:25 ‘54 18. 8:45 
: 5°20.1 , 24° 6 ' 0° 05:56 : 18: 18 : 
12: : , 14. jf 55.2 05: 2 :02 18:4 
, wae eee ae ee a ee cele ae pee ee ie 8:50 
jon : : 24°21 4 55.2’ 20° : 05: : 18:17 : 18: 
GHA 6 3.2" : 05: ‘41 06: 18:3 56 
: 176°37.1 ee GHA = 8 = Be. eet oe ae . 9:02 
1 : $10° 5° : 5:21 . 18:32 : 9: 
191° 11. y 04:4. 05: : :10 
: oa pe eee ee Dec r ap 2 ee | ae oo a 
221°3 i 09.8 46.6 97° 24° 24.8 : 04:19 ; 05:35 8:46 19: 9:34 
4 Saat - 08.9 Bae 9.7' 24°27.9 =) 55.3’ S 50° ee 04:57 05:28 18:52 ree 9:43 
5 2519375 07.9 ae 9.6" oF 9° 55.3’ 52° 03:54 2 05:19 18:59 19:29 ee 
6 07 5 vay 4° 33.6 : 55.3" 54° 7 4:39 : 19:0 : 0:06 
266°37 0 | 136° 9.6 2.8" 03:44 05:15 07 «19: 
7 5 §10° 41.1 24°36 . 55.4 56° 04:33 19:1 ‘a1 20: 
281° 37 0°06.1 9.5’ 3 2.6" : 03:34 05:11 11 19: 0:23 
8 6 151°09 24° 38 : 55.4 58° 04:25 19:1 47 20: 
206° 37 05.2 6 9.5’ 9 95° : 03:21 05:06 15 19: 0:31 
9 7 165°38 5’ N24° 55.4 S 60° 04:17 19:2 53.20: 
311°37 04.3 0 9.4’ 41.4 ; : 03:05 05:00 20 20: 0:41 
10 8 - 180° 06 . 24° 2.4 04:08 19:2 :00 20: 
326° 37 03.4 4 93" 43.7 , aoe 04:54 25 20: Se 
11 9 194°34 : 24° 2.3 La 19: 08 = 21: 
341°38.0 02.5 | 200° a 9.3’ 45.9 oy 55.5 te Moonri 3 20:1 1:04 
1 : 09°02. : 24° al ; S onrise :17 ; 
356° 38.0 01.5 Asi 9 9.2’ ae 20’ 55.5 Ke un Mon 21:19 
. 11°38. $10°00.6 2 9.2 49.9 1.9’ ee Tue Ss Moonset 
14 38.1 soe 237° ’ 24° 9 55.6" N 70° un 
° 09°5 59.3 i 51.7 , 6 70 Mon 
15 26 °38.2 9.7 252°27.4 9.1 N24°53 1.8 55.6" 68° Tue 
16 41 38.3 . 58.8 266°55.5 9.1’ 24°5 A 1.6’ 55.6" 66° 
17 56°38.4 | 281°23.5 9.0' en 15° oe 64° 08:1 
46 71°38.5 : 0 095°51.5 9.0’ ee 1.4’ BB 62° 09:03 09:20 05: 
86°38 6.1 | 310°19. 8.9" 7 12 ef , | 09:36 ; 10:09 59 
19 5 — $09° 19.4 , 24°58.8 : 55.7 60 10: 0:04 05:06 
20 berets aS 324°47.2 an 24°59.9 tL bet N 58° - 0:33 ets 04:34 ces 07:39 
6°38 2 San, 8.8" : 1.0’ : 10:1 : :26 : 05:53 : 
21 Tt 339°15 N25° 55.7 56° 9 0: 04:1 06: 
131°38 53.3 0 88’ 00.8 10: 55 is 05:2 = 
22 8 ‘ 353°42 : 25° 0.8 , 54° :35 ie 1:49 :24 06: 
146° 38 52.4 8 8.8" 01.5 ; 55.8 4 10: 114 12: 03:52 :22 
23 9 8°10 : 25° 0.7 ; 52° :49 1: :07 05:01 
161°39.0 51.5 3 5 8.7’ 02.2 ; 55.8 11:0 :29 12: 03:36 05:59 
: 2° 38.2 : 25° 0.6 i 50° :01 1: 123 : 04:43 
— 50.6 : ’ 02.7 "55.8 11: :43 : 03:23 05:4 
SD.=16.2 er 37°05.9 oe 25°03.0 ae 55.9" 45° i 1:54 oe 03:11 ee ee 
Hue GH po a ae N 40° 2:19 13: 03:00 15 05:11 
9 1 - Dec S.D.=15.2 ee 35° 11:52 12:38 oes. | Meee ee 04:59 
76°39.1 GHA — 12:07 : 13:32 , :39 : 
1 : so9° 30° 2:55 02:2 04:34 
191°39.1 49.6 5 e 12:21 13:4 eal : 
; 1° D ° : 49 : 03:19 
ae eee “oe a we] | BE ieee oe 
1° 8 : ' 4 ' 3: : 14: : : 58 
4 Bent - 46.9 80° 28.6 oo 25°03.3 0.0’ 55.9" o° ed 3:54 1 cL 01:32 Pepe 03:44 
5 eeu : 94°56.1 8.5 25°0 : -0.1' 56.0’ S 10° 21 4:13 4:48 01:13 02:26 03: 
6 251° 39.5 i 109° 23.5 8.5’ eas -0.2’ a 20° 13:40 4:33 15:07 00:56 02:05 ee 
266°39 1 | 123°50. 8.4 8-04 14:00 15:2 01:46 
7 6 §09° 50.9 25°02.4 : 56.0’ 30° ‘ 4:5 :27 00: 02:3 
281°39 9° 44.1 8.4’ : -0.5' . 14:22 ‘54 15: 0:38 : 39 
8 or 138°18 25°01 : 56.1’ 35° : 5:1 47 00: 01:27 
296°39 43.2 S: 8.4’ 8 -0.7' . 14:36 :18 16: 0:19 02:19 
9 v 152°45 : N25° : 56.1' 40° : 5:3 lt i 01:07 
311°39 42.3 6 83’ 01.1 14:52 3216: = : 01:58 
10 8 . 167° 13 : 25° -0.8 i 45° . 5:4 :26 et 00:43 
326°39 414 Oo 83" 00.2 "56.1 15:10 49 (16: = 01:34 
11 9 181° 40 ; 24° -0.9 ; 6:0 42 , 00:29 
341°40.0 40.5 196° Red 3.3' 59.2 -1 56.2 S 50° 15: :09 17:01 = 00: 01:20 
12 . 30 96°07.5 2. 24°58.0 a 56.2’ 52° 134 6:3 : 23-54 13 01.0 
356° 40 5 | 210° 8.2 Bee 1.0" 15:4 :34 17: a :03 
13 1 so9° 34.7 ‘ 24°56.8 : 56.2’ 54° 45, 6:4 :26 23: : 00:4 
11°40 38.6 é 8.2 pa -1.4’ . 15:5 :46 17: 3:30 . :43 
14 2 225°01 24°55.3 56.3’ 56° 58 6: :37 2 = 
26°40 37.7 ° 9 8.2’ ’ -1.5' ; 16:1 :59 17: 3:19 : 00:18 
15 S 239°29.1 : N24° 56.3’ 58° 12 71 51 93: = 
41°40 36.8 gon 8.2’ 53.8 16 : 16:3 15 18: 3:06 } 00:06 
16 4 2 253°56.2 : 24° 1.6 ‘ S 60° :30 7 :06 23:52 
56°40 35.8 : 8.1’ 52.1 Pr 56.3 16:5 134 18: 22:51 : 2 
17 5 268° 23.3 : 24° 1.8 56.3" iol 7:5 125 2 23:36 
71°40.6 34.9 82°50. 8.1' 50.2 19 6.3 58 18:4 2:33 53. Bae 
; 5 24° 9 ; ‘47 : 3:17 
io 86° 40.6 34.0 - 8.1’ Fiat 4! 56.4’ Sun 22:12 Soa ene 
101°40.7 $09°33.1 ee 8.1 a. 2.2 we Day Egn.of Time , 23:57 
116° 40. 32.2 6 8.0’ 8 -2.3' : 00 h er Moon 
21 8 326°11.6 ; N24° : 56.5’ mm: 12 P Mer.P. 
22 ee . 31.2 | 340°38.6 ed BiG “2.5 56.5 2 eae nenag Upper aa Age 
5 146°41.0 30.3 355° . 8.0" 8.9 26! 5 1 13:39 ‘mm hh: Lower 
3 161°41.1 29.4 ae 3.0' oo 28° 56.5’ 22 13:32 13:35 ey ‘mm — hh:mm as 
- 2 6 ‘Oo 4°33. , 56.6’ 2 : 13:2 : 19: “83% 
SD —162 a 8.5 23°50.6 ae 29’ 566’ 3 | 13:24 350 12:13 a 07:08 =e s 
= x 24°27.2 -3.1' 56.6" ; 12:13 08:00 \ 
i -3.2’ ; 21:20 0 } 
S.D.=15.3 56.7’ 8:53 y 
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February 24, 25, 26 (Wed., Thu., Fri.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 154°05.1 | 183°23.9  $13°20.4 | 101°28.8 N20°28.2 | 195°59.0 $16°44.4 | 203°37.3 $18°43.5 Alpheratz  357°38.3 29°12.3 
1 169°07.5 | 198°23.4 19.4 | 116°29.8 28.6 | 211°00.8 44.2 | 218°39.5 43.4 Ankaa 353°10.7.— -42°11.8 
2 184°10.0 | 213°22.8 18.3 | 131°30.7 28.9 | 226°02.7 44.1 | 233°41.7 43.3 Schedar  349°35.0 56°39.2 
3 199°12.5 | 228°22.2 ++ 17.3 | 146°31.7 ++ 29.3 | 2419046 ++ 43.9 | 248°43.9 ++ 433 Diphda 348°50.7.—-17°52.5 
4 214°14.9 | 243°21.7 16.3 | 161°32.7 29.7 | 256°06.5 43.7 | 263°46.0 43.2 Achernar — 335°23.0 —-57°08.1 
5 229°17.4 | 258°21.1 15.2 | 176°33.7 30.0 | 271°08.4 43.6 | 278°48.2 43.1 Hamal —327°54.9 23° 33.6 
6 244°19.8 | 273°20.5 $13°14.2 | 191°34.7  N20°30.4 | 286°10.3 $16°43.4 | 293°50.4 $18°43.1 Polaris 315°37.7 89°21.4 
7 | 259°22.3 | 288°20.0 13.1 | 206°35.7 30.7 | 301°12.2 43.2 | 308°52.6 43.0 Acamar 315° 14.3 -40°13.6 
8 | 274°24.8 | 303°19.4 12.1 | 221°36.7 31.1 | 316°14.1 43.1 | 323°54.8 42.9 Menkar, 314 09.5 pelos 
9 289°27.2 | 318°18.9 ++ 11.0 | 236°376 -- 314 | 331°15.9 ++ 42.9 | 338°570 -+ 42.9 Mirfak = 308°32.8 49°°56.2 
10 | 304°29.7 | 333°18.3 10.0 | 251°38.6 31.8 | 346°17.8 42.7 | 353°59.1 42.8 Aldebaran = 290°°43.2 16° 33.0 
11 | 319°32.2 | 348°17.7 08.9 | 266°39.6 32.1 1°19.7 42.6 9°01.3 42.7 Rigel 281 06.8 8 10.9 
12 | 334°34.6 3°17.2 §13°07.9 | 281°40.6 N20°32.5 16°21.6  $16°42.4 | 24°03.5 $18°42.7 ne SReee t ere 
13. | 349°37.1 | 18°16.6 06.8 | 296°41.6 32.8 | 31°23.5 42.2 | 39°05.7 42.6 te ee oro uesT ge are 
14 4°39.6 | 33°16.1 05.8 | 311°42.6 33.2 | 46°25.4 42.1 | 54°07.9 42.5 Nailin pecan ® eis 
15 19°42.0 | 48°15.5 ++ 04.7 | 326°43.5 ++ 33.5 | 619273 ++ 419 | 699101 ++ 425 peel iota aoa 
16 34°44.5 | 63°15.0 03.7 | 341°44.5 33.9 | 76°29.2 41.7 | 984°12.2 42.4 ‘Canosue egoRy 6 ries 
° ° ° ° ° . sf : 
17 49°47.0 | 78°14.4 02.6 | 356°45.5 34.2 | 91°31.1 41.6 | 99°14.4 42.3 Cie Seaeeee? wcieedao 
18 64°49.4 | 93°13.8  $13°01.6 11°46.5 N20°34.6 | 106°32.9 $16°41.4 | 114°16.6  $18°42.3 Adhara  255°081 ~~ -29°00.3 
19 79°51.9 | 108°13.3 13°00.5 26°47.5 34.9 | 121°34.8 41.2 | 129°18.8 42.2 Procyon  244°53.9 5°10.1 
20 94°54.3 123°12.7 12°59.5 41° 48.5 35.3 136° 36.7 41.1 144° 21.0 42.1 Pollux 243° 20.9 27°58.5 
21 109°56.8 | 138°12.2 ++ 58.4 56° 49.4 ++ 35.6 | 151°38.6 ++ 40.9 | 159°23.2 ++ 42.1 Avior —-234°15.4 -59°34.8 
22 124°59.3 153°11.6 57.4 71°50.4 36.0 166° 40.5 40.7 174° 25.3 42.0 Suhail 222°48.1 -43°31.2 
23 140°01.7 168°11.1 56.3 86°51.4 36.3 181°42.4 40.6 189°27.5 41.9 Miaplacidus 221°37.9 -69° 48.3 
Mer.pass.:13:41 v-0.6 d1.0 m-3.8 v1.0 d0.4 m0.8 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 193°44.3° 61°38.2 
Denebola 82° 27.9 4°27.2 
0 155°04.2 | 183°10.5 $12°55.3 | 101°52.4 N20°36.7 | 196°44.3 $16°40.4 | 204°29.7 $18°41.9 Gienah 75°465 -17°39.5 
1 170°06.7 | 198°10.0 54.2 | 116°53.4 37.0 | 211°46.2 40.2 | 219°31.9 41.8 Keri 73°029  -63°12.8 
2 185°09.1 | 213°09.4 53.1 | 131°54.4 37.4 | 226°48.1 40.1 | 234°34.1 41.7 Gacrux 71°545 -57°137 
3 200° 11.6 228°08.9 oe) BQ 146°55.3 8: SEF 241° 49.9 ++ 39.9 249° 36.3 ++ 41.7 Alioth 66° 15.4 55°50.6 
4 215°14.1 | 243°08.3 51.0 | 161°56.3 38.1 | 256°51.8 39.7 | 264°38.4 41.6 Sica 58°254 -11°163 
5 230° 16.5 258°07.8 50.0 176°57.3 38.4 271° 53.7 39.6 279° 40.6 41.5 Alkaid 52°54.3 49° 12.3 
6 245°19.0 | 273°07.2 $12°48.9 | 191°58.3 N20°38.8 | 286°55.6 $16°39.4 | 294°42.8  $18°41.5 Hadar 48°40.0  -60°28.2 
7 260°21.4 | 288°06.7 47.9 | 206°59.3 39.1 | 301°57.5 39.2 | 309°45.0 41.4 Menkent 48°O1.1 — -36°28.3 
8 275° 23.9 | 303°06.1 46.8 | 222°00.2 39.5 | 316°59.4 39.1 | 324°47.2 41.3 Arcturus 45°50.6 9°04.2 
9 290°26.4 | 318°05.6 ++ 45.7 | 237°01.2 ++ 39.8 | 332°01.3 ++ 38.9 | 3399494 ++ 413 Rigil Kent. 39°44.3  -60°55.0 
10 | 305°28.8 | 333°05.0 44.7 | 252°02.2 40.2 | 347°03.2 38.7 | 354°51.5 41.2 Kochab 37° 19.5 74° 03.9 
11 | 320°31.3 | 348°04.5 43.6 | 267°03.2 40.5 2°05.1 38.6 9°53.7 41.1 Zuben' ubi 36°59.4 — -16°07.7 
12 335° 33.8 3°03.9 $12°42.5 | 282°04.1 N20°40.9 17°07.0  $16°38.4 24°55.9 $18°41.1 Alphecca 26°06.4 26°38.4 
13. | 350°36.2 | 18°03.4 41.5 | 297°05.1 41.2 | 32°08.9 38.2 | 39°58.1 41.0 Antares 12°19.7 — -26°28.6 
14 5°38.7 | 33°02.8 40.4 | 312°06.1 41.6 | 47°10.7 38.1 | 55°00.3 40.9 Atria 07°16.8 — -69°03.6 
15 20°41.2 48° 02.3 ++ 39.4 | 327°07.1 ++ 41.9 62°12.6 ++ 37.9 70° 02.5 -+ 40.9 Sabik 02°06.4 = -15° 45.0 
16 35°43.6 | 63°01.7 38.3 | 342°08.1 42.3 | 77°14.5 37.7 | 85°04.7 40.8 Shaula 96°14.7  — -37°07.0 
17 50°46.1 | 78°01.2 37.2 | 357°09.0 42.6 | 92°16.4 37.6 | 100°06.8 40.7 Rasalhague 96" 01.6 2°32.5 
18 65°48.6 | 93°00.6  $12°36.2 | 12°10.0 N20°43.0 | 107°18.3 $16°37.4 | 115°09.0 $18°40.6 ee ue Tee oes 
19 80°51.0 | 108°00.1 35.1 27° 11.0 43.3 | 122°20.2 37.2 | 130°11.2 40.6 ane cee mee: see a 6 
20 95°53.5 | 122°59.5 34.0 42° 12.0 43.7 | 137°22.1 37.1 | 145°13.4 40.5 7 sie “soni pees 
21 110°55.9 | 137°59.0 ++ 33.0 57° 12.9 ++ 44.0 | 152°240 ++ 369 | 160°156 -- 40.4 Mich eipke: Been 
22 125°58.4 | 152°58.5 31.9 72° 13.9 44.4 | 167°25.9 36.7 | 175°17.8 40.4 ier eit nora 
° ° ° ° . = . 
23 | 141°00.9 | 167°57.9 30.8 | 87°14.9 44.7 | 182°27.8 36.6 | 190°20.0 40.3 A ae Asad ee 
Mer.pass.:13:37 v-0.6 d1.1 m-3.8 v1.0 d0.4 m0.9 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33° 42.2 9°58.1 
Al Na’ir 27°37.4  -46°51.6 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29°30.8 
0 | 156°03.3 | 182°57.4 $12°29.7 | 102°15.9 N20°45.0 | 197°29.7 $16°36.4 | 205°221  $18°40.2 Scheat = 13°48.600 28-117 
1 | 171°05.8 | 197°56.8 28.7 | 117°16.9 45.4 | 212°31.5 36.2 | 220°24.3 40.2 Markab. 13 733;37_- 1219.0 
2 186°08.3 | 212°56.3 27.6 | 132°17.8 45.7 | 227°33.4 36.1 | 235°26.5 40.1 || Feb 24 Wed SHA Mer.pass 
3 201°10.7 | 227°55.7 ++ 26.5 | 147°18.8 ++ 46.1 | 242°35.3 ++ 35.9 | 2509287 ++ 40.0 Venus 29°18.9 11:47 
4 216°13.2 | 242°55.2 25.5 | 162°19.8 46.4 | 257°37.2 35.7 | 265°30.9 40.0 Mars 307°23.7 17:13 
5 231°15.7 | 257°54.7 24.4 | 177°20.8 46.8 | 272°39.1 35.6 | 280°33.1 39.9 Jupiter 41°53.9 10:55 
6 246°18.1 | 272°54.1 $12°23.3 | 192°21.7 N20°47.1 | 287°41.0 $16°35.4 | 295°35.3 $18°39.8 Saturn 49°32.3 10:24 
7 261°20.6 | 287°53.6 22.2 | 207°22.7 47.5 | 302°42.9 35.2 | 310°37.4 39.8 
8 | 276°23.1 | 302°53.0 21.2 | 222°23.7 47.8 | 317°44.8 35.1 | 325°39.6 Soa | |e Pe bao Bee 
9 291°25.5 | 317°52.5 ++ 20.1 | 237°24.7 ++ 48.2 | 332°46.7 ++ 34.9 | 340°41.8 ++ 39.6 Mars  306°48.2 17-11 
10 306°28.0 | 332°52.0 19.0 | 252°25.6 48.5 | 347°48.6 34.7 355° 44.0 39.6 Jupiter 41°40.1 10:52 
11 | 321°30.4 | 347°51.4 17.9 | 267°26.6 48.8 2°50.5 34.6 10° 46.2 39.5 Safin 49°98 6 10.21 
12 | 336°32.9 2°50.9 $§12°16.9 | 282°27.6 N20°49.2 17°52.4 $16°34.4 | 25°48.4 $18°39.4 = 
13 351°35.4 17°50.4 15.8 | 297°28.5 49.5 32°54.2 34.2 40° 50.6 39.4 Feb 26 Fri SHA Mer.pass 
14 6°37.8 32°49.8 14.7 | 312°29.5 49.9 47°56.1 34.1 55°52.7 39.3 Venus 26°54.0 11:49 
15 21°40.3 | 47°49.3 ++ 13.6 | 327°30.5 ++ 50.2 | 62°58.0 ++ 33.9 | 70°549 ++ 39.2 Mars — 306°12.5 17:10 
16 36°42.8 | 62°48.7 12.5 | 342°31.5 50.6 | 77°59.9 33.7 | 85°57.1 39.2 Jupiter 41°°26.3 10:49 
17 51°45.2 77° 48.2 11.5 | 357°32.4 50.9 93° 01.8 33.6 | 100°59.3 39.1 Saturn 49° 18.8 10:17 
18 66°47.7 | 92°47.7 $12°10.4 12°33.4 N20°51.2 | 108°03.7 $16°33.4 | 116°01.5 $18°39.0 Horizontal parallax 
19 81°50.2 | 107°47.1 09.3 27°34.4 51.6 | 123°05.6 33.2 | 131°03.7 39.0 Venus: 0.1 
20 96°52.6 | 122°46.6 08.2 | 42°35.4 51.9 | 138°07.5 33.1 | 146°05.9 38.9 Mara: 0.1 
21 111°55.1 | 137°46.1 ++ 07.1 57° 36.3 ++ 52.3 | 153°09.4 ++ 32.9 | 161°08.1 ++ 38.8 
22 | 126°57.5 | 152°45.5 06.1 | 72°37.3 52.6 | 168°11.3 32.8 | 176°10.2 38.8 
23 | 142°00.0 | 167°45.0 05.0 | 87°38.3 52.9 | 183°13.2 32.6 | 191°12.4 38.7 
Mer.pass.:13:34 v-0.5 d1.1 m-3.8 v1.0 d0.3 m0.9 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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2021 February 24 to Feb. 26 















































































































































h Sun Moon 
Wed GHA Dec GHA ud Dec d HP Lat. its ‘ Sunrise Sunset Gi er 
0 176°41.2  §09°27.5 | 38°265 7.9 N24°240 -3.3' 56.7" Naut. wl ivi aut. 
1 191° 41.3 26.6 52°53.4 7.9" 24° 20.6 -3.5' 56.7’ N 72° 05:28 06:46 07:57 16:31 17:42 9:00 
2 206° 41.4 25.7 67°20.4 7.9 24°17.0 -3.6' 56.8" N 70° | 05:32 06:42 07:45 16:43 17:46 18:57 
3 221° 41.5 + 24.8 81°47.3 7.9" 24° 13.3 -3.8" 56.8’ 68° 05:34 06:38 07:35 16:52 17:50 8:54 
4 236° 41.6 23.9 96°14.2 7.9° 24°09.5 -3.9' 56.8’ 66° 05:36 06:35 07:27 17:00 17:53 8:52 
5 251°41.7 22.9 110°41.1 7.9" 24°05.5 -4.0' 56.9’ 64° 05:37 06:32 07:21 17:07 17:55 18:50 
6 266° 41.8 $09° 22.0 125°08.0 7.9 N24°01.4 -4.2' 56.9" 62° 05:38 06:30 07:15 17:13 17:58 8:49 
7 281°41.8 21.1 | 139°34.9 7.9’ 23°57.1 -4.3' 56.9" 60° 05:39 06:27 07:10 17:18 18:00 18:48 
8 296° 41.9 20.2 154°01.8 7.9 23°52.7 4.5" 57.0" N 58° 05:40 06:25 07:05 17:22 18:02 18:47 
9 311°42.0 + 19.2 168 °28.7 7.9 23; 48.2 “4.0 57.0" 56° 05:41 06:23 07:01 17:26 18:04 8:47 
10 326°42.1 18.3 182°55.6 7.9 23° 43.5 -4.8 57.0’ 54° 05:41 06:22 06:57 17:30 18:05 18:46 
11 341° 42.2 17.4 197° 22.4 7.9’ 23° 38.7 -4.9' 57.1 52° 05:41 06:20 06:54 17:33 18:07 8:46 
12 356°42.3. §09°16.4 | 211°49.3 7.9" N23°33.7 5.0’ 57.1’ 50° 05:41 06:19 06:51 17:36 18:08 8:46 
13 11°42.4 15.5 | 226°16.2 7.9" 23° 28.6 5.2’ 57.1’ 45° 05:41 06:15 06:45 17:42 18:12 18:46 
14 26° 42.5 14.6 240° 43.1 7.9" 23°23.3 5.3" 57.2’ N 40° 05:40 06:12 06:39 17:48 18:15 8:46 
15 41° 42.6 * 13.7 | 255°10.0 7.9" 23°17.9 “5.5 57.2" 35° 05.39 06.09 06:34 17:52 18:18 8.47 
16 56° 42.7 12.7 | 269°36.9 7.9" 23°12.4 5.6 57.2’ 30° 05.38 06.06 06.30 17:56 18-20 18:48 
17 71° 42.8 11.8 | 284°03.8 7.9 23°06.7 -5.7 57.3 20° 05.35 06.00 06.23 18-04 18-26 8.52 
18 86°42.9  §09°10.9 | 298°30.7 7.9' N23°00.9 -5.9' 57.3 N 10° 05:30 05:55 06:16 18:10 18:31 18:56 
19 101°43.0 10.0 312°57.6 7.9’ 22°54.9 -6.0’ 57.3’ 0° 05:24 05:49 06:10 18:16 18:37 9:02 
20 116° 43.1 09.0 | 327°24.5 7.9’ 22°48.8 -6.2’ 57.4’ ° . . : : . : 
21 131° 43.2 - 08.1 | 341°51.5 7.9 22° 42.6 -6.3' 57.4’ > a oe ies re ae os ac 
22 146° 43.3 07.2 | 356°18.4 ~—8.0' 22° 36.2 6.4" 57.4 30° 04:55 05:24 05:48 18:37 19:02 9:31 
- ; , : : : : : : : 
23 161° 43.4 06.2 10°45.4 8.0 22°29.7 -6.6 57.5 35° 04.47 05.17 05.43 18-42 19-08 9.39 
SD.=16.1 d=0.9 S.D.=15.6 40° 04:37 05:10 05:38 18:47 19:15 19:48 
45° 04:24 05:01 05:32 18:53 19:24 20:00 
a ane oe ane v oe a x $50° | 04:09 04:50 05:24 | 19:01 19:35 20:16 
0 176° 43.5 $09°05.3 25°12.3 8.0' N22°23.1 -6.7' 57.5' 52° 04:01 04:45 05:21 19:04 19:40 20:23 
1 191° 43.6 04.4 39° 39.3 8.0' 22°16.3 -6.9" 57.5’ 54° 03:52 04:39 05:17 19:08 19:45 20:32 
2 206° 43.7 03.5 54° 06.3 8.0' 22°09.3 -7.0' 57.6’ 56° 03:42 04:33 05:12 19:12 19:52 20:42 
3 221° 43.8 * 02.5 68° 33.3 8.0’ 22°02.3 -7.1' 57.6’ 58° 03:30 04:25 05:08 19:17 19:59 20:53 
4 236°43.9 01.6 83°00.4 8.0" 21°55.1 7.3’ 57.6" $60° | 03:17 04:17 05:02 19:22 20:07 21:07 
5 251° 44.0 09°00.7 97°27.4 8.1 21°47.8 -74" 9 57.7 
6 266°44.1 $08°59.7 | 111°545 8.1’ N21°40.3 -7.5' 57.7’ Lat. Moonrise ; Moonset ; 
7 281°44.2 58.8 | 126°21.6 8.1’ 21°32.7 -7.7' 57.7’ Wed Thu Fri Wed Thu Fri 
8 296° 44.3 57.9 | 140°48.7 8.1’ 21°24.9 -7.8' 57.8" N 72° 13:15 10:20 
9 311°44.4 - 56.9 | 155°15.8 8.1’ 21°17.1 -7.9 57.8" ° : ; 
10 326° 44.5 56.0 | 169°43.0 8.2’ 21°09.1 -8.1' 57.8" n 3-08 hee 09:31 Piet 
11 341° 44.6 55.1 | 184°10.1 8.2 21°00.9 -8.2 57.9 66° 10:36 2.57 15-01 09:07 08.41 08:30 
12 356° 44.7 S$08°54.1 198° 37.3 8.2’ N20°52.7 -8.3' 57.9" 64° 11:40 3:28 15:19 08:02 08:09 08:10 
13 11° 44.8 53.2 213° 04.6 8.2’ 20° 44.3 -8.5' 57.9" 62° 12:15 3:5 15:33 07:27 07:45 07:55 
14 26° 44.9 52.3 227°31.8 - | ps a 60° 12:40 4:09 15:46 07:0 07:26 07:41 
15 41° 45.0 + 51.3 | 241°59.1 3 7. -8.7' 58.0’ 4 ; . . . : . 
16 56°45.1 50.4 | 256°26.4 8.3" eis cae eee || ee ae Gee ak eee eee 
17 71° 45.2 49.5 | 270°53.7 8.3’ 20° 09.4 -9.0' 58.0’ 3 : : ; , : : 
54 13:31 4:49 16:14 06:10 06:45 07:11 
18 86° 45.3 $08° 48.5 285°21.0 8.4' N20°00.3 -9.1' 58.1’ 52° 13:43 4:59 16:21 05:58 06:34 07:03 
19 101°45.4 47.6 299° 48.4 8.4’ 19°51.2 -9.2' 58.1’ 50° 13:54 5:08 16:27 05:47 06:25 06:56 
20 116°45.5 46.7 ees aa oe = | 45° | 14:16 5:27 16:41 05:23 06:05 06:41 
21 131° 45.6 - 45.7 43. 4 1 5 -9.5' 58.2’ é ; : : 
29 146°45.7 44g | 343°107 85° 19°22.9 06° 58.2" N 40° 14:34 5:42 16:53 05:05 05:49 06:28 
23 161°45 8 439 | 357°382 85° 19°133 “97° 58.2’ 35 14:49 5:55 17:03 04:49 05:36 06:17 
; : : : : : : 30° 15:02 6:06 17:11 04:36 05:24 06:07 
SD.=16.1 d=0.9 S.D.=15.8 20° | 15:25 6:25 17:26 04:13 05:03 05:51 
: N 10° 15:44 6:41 17:39 03:52 04:45 05:36 
En GHA Dec GHA u Dec d a o° | 16:02 16:57 17:50 | 03:34 04:28 — 05:23 
0 176°45.9  $08°42.9 12°05.7 8.5’ N19°03.5 -9.8' 58.3’ 5 10° 16:20 7:12 18:02 03:15 04:12 05:09 
1 191° 46.0 42.0 26°33.3 8.6" 18°53.6 -10.0' 58.3’ ° : : : ; : ( 
2 206° 46.1 41.1 41°00.9 8.6" 18°43.6 -10.1' 58.3" ae ca re ioe ee eh a 
3 221° 46.2 * 40.1 55°28.5 8.6" 18°33.4 -10.2' 58.4" 35° | 17-14 7:58 18-38 02:17 03:20 04:27 
4 236° 46.4 39.2 69°56.1 8.7" 18°23.2 -10.3' 58.4" 40° 17.29 8-11 18.47 02:01 03.06 04:15 
5 251°46.5 38.3 84°23.8 8.7 18°12.8 -10.4 58.4 45° 17.47 8.95 18.58 01:42 02.49 04:02 
6 266°46.6  $08°37.3 98°51.5 8.7’ N18°02.3  -10.6’ 58.4’ ° . . . . ; ; 
7 281° 46.7 36.4 113°19.3 8.8" 17°51.7 -10.7 58.5’ : a ae . ie ae ae — 
- - ; . , , : : : : : : 
8 296° 46.8 35.5 | 1279471 88 17°41.0 —_-10.8 58.5 54° 18-31 9.01 19.04 00:53 02:06 03.28 
9 311° 46.9 - 345 | 142°149 8.8 17°30.1 -10.9' 58.5’ 56° 18:44 9.12 19.32 00:38 01:53 03:19 
10 326° 47.0 33.6 | 156°42.7 8.9’ 17°19.2-11.0" 558.6" ° ; : : : : : 
a Aiea A aocil iane: cae ont. iu eae 58 19:00 9:24 19:40 00:20 01:38 03:07 
: : ; : : : . S 60° 19:18 9:37 19:50 _ 01:20 02:54 
12 356°47.2 $08°31.7 | 185°38.5 8.9’  N16°57.0  -11.2’ 58.6’ 
13 11° 47.3 30.8 | 200°06.5 9.0’ 16°45.7.-11.3' 58.7’ Sun Moon 
14 26° 47.4 29.8 214° 34.5 9.0’ 16°34.3 -11.4’ 58.7’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 41°47.5 + 28.9 | 229°02.5 9.0 16°22.8 -11.5' 58.7’ - oo" 12h Pass Upper Lower 13-15 
16 56° 47.6 28.0 243° 30.5 9.1' 16°11.2 -11.6' 58.7’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 90-99% 
17 71° 47.7 27.0 | 257°58.6 9.1’ 15°59.5  -11.7' 58.8’ | = Taam or aed en = 
18 86°47.9  $08°26.1 | 272°26.7 9.1' N15°47.7  -11.9" 58.8" o5 | 13:06 13:01 12:13 23:10 10:43 ( 
19 101° 48.0 25.1 | 286°54.9 9.2’ 15°35.8 -12.0' 58.8’ 26 | 12:56 i251 10413 ie 11.37 _ 
20 116° 48.1 24.2 | 301°23.1 9.2’ 15°23.8 -12.1' 58.8’ : : : : 
21 131° 48.2 + 23.3 | 315°51.3 9.2" 15°11.7 9 -12.2" 58.9 
22 146° 48.3 22.3 | 330°196 93° 14°59.5  -12.2' 58.9" 
23 161° 48.4 21.4 | 344°47.8 9.3’ 14°47.2 -12.3' 58.9 
SD.=16.1 d=0.9 S.D.=16.0 
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Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 157°02.5 | 182°44.5  $§12°03.9 | 102°39.2 N20°53.3 | 198°15.1 $16°32.4 | 206°14.6  $18°38.6 Alpheratz  357°38.3 29°12.3 
1 172°04.9 | 197°43.9 02.8 | 117°40.2 53.6 | 213°17.0 32.3 | 221°16.8 38.6 Ankaa 353°10.7.— -42°11.8 
2 187°07.4 | 212°43.4 01.7 | 132°41.2 54.0 | 228°18.9 32.1 | 236°19.0 38.5 Schedar  349°35.0 56°39.2 
3 202°09.9 | 227°42.9 12°00.6 | 147°42.1 ++ 54.3 | 243°20.7 ++ 31.9 | 2519212 ++ 384 Diphda 348°50.7.—-17°52.5 
4 217°12.3 | 242°42.4 11°59.6 | 162°43.1 54.7 | 258°22.6 31.8 | 266°23.4 38.4 Achernar — 335°23.0 ~—-57°08.1 
5 232°14.8 | 257°41.8 58.5 | 177°44.1 55.0 | 273°24.5 31.6 | 281°25.5 38.3 Hamal —_327°54.9 23° 33.6 
6 247°17.3 | 272°41.3 $11°57.4 | 192°45.1 N20°55.3 | 288°26.4  $16°31.4 | 296°27.7  $18°38.2 Polaris 315°39.2 89°21.4 
7 | 262°19.7 | 287°40.8 56.3 | 207°46.0 55.7 | 303°28.3 31.3 | 311°29.9 38.2 Acamar — 315°14.4—-40° 13.6 
8 | 277°22.2 | 302°40.2 55.2 | 222°47.0 56.0 | 318°30.2 31.1 | 326°32.1 38.1 Menkar = 314" 09.5 pee 
9 | 292°24.7 | 317°39.7 ++ 54.1 | 237°48.0 ++ 56.4 | 333°321 ++ 30.9 | 341°343 ++ 38.0 Mirfak = 308°32.8 49°'56.2 
10 | 307°27.1 | 332°39.2 53.0 | 252°48.9 56.7 | 348°34.0 30.8 | 356°36.5 38.0 Aldebaran = 290°'43.2 16 33.0 
11 | 322°29.6 | 347°38.7 51.9 | 267°49.9 57.0 3°35.9 30.6 | 11°38.7 37.9 Rigel = 281'06.8 = 810.9 
12 | 337°32.0 2°38.1 §11°50.9 | 282°50.9 N20°57.4 | 18°37.8 $16°30.4 | 26°40.9 $18°37.8 ice ees sere 
13. | 352°34.5 | 17°37.6 49.8 | 297°51.8 57.7 | 33°39.7 30.3 | 41°43.1 37.8 Ee oA Benet nee are 
14 7°37.0 | 32°37.1 48.7 | 312°52.8 58.0 | 48°41.6 30.1 | 56°45.2 37.7 Mae, Brean 8 Seite 
15 22°39.4 | 47°36.6 ++ 47.6 | 327°53.8 ++ 584 | 63°43.5 ++ 299 | 719474 ++ 37.7 eal STndee a eae 
16 37°41.9 | 62°36.0 46.5 | 342°54,7 58.7 | 78°45.4 29.8 | 86°49.6 37.6 ‘Canopus -263°53.5 —-52°427 
° ° ° ° ° * a 
17 52°44.4 | 77°35.5 45.4 | 357°55.7 59.1 | 93°47.3 29.6 | 101°51.8 37.5 Sik gealahes wcigedao 
18 67°46.8 | 92°35.0 $11°44.3 12°56.7 N20°59.4 | 108°49.2 $16°29.4 | 116°54.0 $18°37.5 Adhara  255°081 ~—-29°00.3 
19 82°49.3 | 107°34.5 43.2 | 27°57.6 20°59.7 | 123°51.1 29.3 | 131°56.2 37.4 Procyon  244°53.9 5°10.1 
20 97°51.8 | 122°33.9 42.1 | 42°58.6 21°00.1 | 138°52.9 29.1 | 146°58.4 37.3 Pollux 243°20.9 27°58.5 
21 112°54.2 | 137°33.4 ++ 41.0 57°59.6 ++ 00.4 | 153°54.8 ++ 28.9 | 162°00.6 4 BRB Avior 234°15.4 ~—--59°34.8 
22 127°56.7 | 152°32.9 39.9 73°00.5 00.7 | 168°56.7 28.8 | 177°02.7 37.2 Suhail 222°48.2 -43°31.2 
23 142°59.1 167° 32.4 38.8 88°01.5 01.1 183°58.6 28.6 192° 04.9 37.1 Miaplacidus 221°37.9 -69° 48.3 
Mer.pass.:13:30 v-0.5 d1.1 m-3.8 v1.0 d0.3 m0.9 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3 61°38.2 
Denebola 182° 27.9 4°27.2 
0 158°01.6 | 182°31.8 $11°37.7 | 103°02.5 N21°01.4 | 199°00.5 $16°28.4 | 207°07.1 $18°37.1 Gienah 175°465 17° 39.5 
1 173°04.1 | 197°31.3 36.6 | 118°03.4 01.8 | 214°02.4 28.3 | 222°09.3 37.0 Acrux 173°02.9--63°12.8 
2 188°06.5 | 212°30.8 35.5 | 133°04.4 02.1 | 229°04.3 28.1 | 237°11.5 36.9 Gacrux 171°545 57° 13.7 
3 203°09.0 227° 30.3 ++ 34.4 148°05.4 ++ 02.4 244°06.2 ++ 27.9 252°13.7 ++ 36.9 Alioth 166° 15.4 55°50.6 
4 218°11.5 | 242°29.8 33.3 | 163°06.3 02.8 | 259°08.1 27.8 | 267°15.9 36.8 Spica 158°25.4 11° 16.3 
5 233°13.9 | 257°29.2 32.2 | 178°07.3 03.1 | 274°10.0 27.6 | 282°18.1 36.7 Alkaid  152°54.2 49°12.3 
6 248°16.4 | 272°28.7 $§11°31.1 | 193°08.3 N21°03.4 | 289°11.9 $16°27.4 | 297°20.3 $18°36.7 Hadar  148°40.0 —_-60°28.2 
7 263°18.9 | 287°28.2 30.0 | 208°09.2 03.8 | 304°13.8 27.3 | 312°22.5 36.6 Menkent 148°01.0 _—--36°28.3 
8 278°21.3 | 302°27.7 28.9 | 223°10.2 04.1 | 319°15.7 27.1 | 327°24.6 36.5 Arcturus  145°50.6 9°04.2 
9 293°23.8 | 317°27.2 ++ 27.8 | 238°11.1 ++ 04.4 | 3349176 ++ 269 | 342°268 ++ 365 Rigil Kent.  139°44.2 — -60°55.0 
10 | 308°26.3 | 332°26.7 26.7 | 253°12.1 04.8 | 349°19.5 26.8 | 357°29.0 36.4 Kochab —137°19.4 74° 03.9 
11 | 323°28.7 | 347°26.1 25.6 | 268°13.1 05.1 4°21.4 26.6 | 12°31.2 36.3 Zuben'ubi 136°59.3. —_-16°07.7 
12 338°31.2 2°25.6 $11°24.5 | 283°14.0 N21°05.4 19°23.3 $16°26.4 27°33.4  $18°36.3 Alphecca 126° 06.3 26°38.4 
13 353° 33.6 17°25.1 23.4 | 298°15.0 05.8 34° 25.2 26.3 42° 35.6 36.2 Antares 112°19.7 — -26° 28.6 
14 8°36.1 32° 24.6 22.3 | 313°16.0 06.1 49°27.1 26.1 57°37.8 36.1 Atria 107°16.8 = -69° 03.6 
15 23° 38.6 47° 24.1 ++ 21.2 | 328°16.9 -+ 06.4 64° 29.0 ++ 25.9 72° 40.0 ++ 36.1 Sabik — 102°06.4— -15° 45.0 
16 38°41.0 | 62°23.6 20.1 | 343°17.9 06.8 | 79°30.9 25.8 | 87°42.2 36.0 Shaula 96°14.7  — -37°07.0 
17 | 53°43.5 | 77°23.0 19.0 | 358°18.8 o7.1 | 94°32.8 25.6 | 102°44.3 35.9 || Rasalhague = 96" 01.5 2°32.5 
18 68°46.0 | 92°225 §11°17.9 | 13°19.8 N21°07.4 | 109°34.7 $16°25.4 | 117°46.5 $18°35.9 be a pete es 
19 83°48.4 | 107°22.0 16.8 | 28°20.8 07.8 | 124°36.6 25.3 | 132°48.7 35.8 aus oe aossee. See aa 
20 98°50.9 | 122°21.5 15.7 | 43°21.7 08.1 | 139°38.4 25.1 | 147°50.9 35.7 i a aecet's Deedes 
21 113°53.4 | 137°21.0 <+ 146 58° 22.7 -+ 08.4 | 154°40.3 ++ 249 | 162°53.1 ++ 35.7 he lose pene 
22 128°55.8 | 152°20.5 13.5 | 73°23.6 08.8 | 169°42.2 24.8 | 177°55.3 35.6 py aed eran 
° ° ° ° : Ei . 
23 143°58.3 | 167°20.0 12.4 | 88°24.6 09.1 | 184°44.1 24.6 | 192°57.5 35.5 Bak hosoa a ee 
Mer.pass.:13:26 v-0.5 d1.1 m-3.8 v1.0 d0.3 m0.9 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°42.2 9°58.1 
Al Na’ir 27°37.4  -46°51.6 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.8 
° ° ° ° ° ° ° ° ° Scheat 13°48.6 28°11.7 
0 159°00.7 | 182°19.5 $11°11.2 | 103°25.6 N21°09.4 | 199°46.0 $16°24.4 | 207°59.7 $18°35.5 ryan ieee ead o 
1 174°03.2 | 197°18.9 10.1 | 118°26.5 09.8 | 214°47.9 24.3 | 223°01.9 35.4 a : 
2 189°05.7 | 212°18.4 09.0 | 133°27.5 10.1 | 229°49.8 24.1 | 238°04.1 35.3 Feb 27 Sat SHA Mer.pass 
3 204°08.1 | 227°17.9 ++ 07.9 | 148°28.4 ++ 10.4 | 244°51.7 ++ 23.9 | 2539063 ++: 35.3 Venus 25°42.0 11:49 
4 219°10.6 | 242°17.4 06.8 | 163°29.4 10.8 | 259°53.6 23.8 | 268°08.4 35.2 Mars  305°36.8 17:08 
5 234°13.1 257° 16.9 05.7 178° 30.4 11.1 274°55.5 23.6 283° 10.6 35.1 Jupiter 41°12.6 10:46 
6 249°15.5 | 272°16.4 $§11°04.6 | 193°31.3 N21°11.4 | 289°57.4 $16°23.4 | 298°12.8  $18°35.1 Saturn 49°12.1 10:14 
7 264°18.0 | 287°15.9 03.5 | 208°32.3 11.8 | 304°59.3 23.3 | 313°15.0 35.0 
g | 279°20.5 | 302°15.4 02.3 | 223°33.2 12.1 | 320°01.2 23.1 | 328°17.2 34.9 || Feb Rai Ben sate 
9 294°22.9 | 3179149 ++ 01.2 | 238°34.2 ++ 124 | 335°03.1 ++ 229 | 343°194 ++ 34.9 Mars 305°00.9 17.07 
10 | 309°25.4 | 332°14.4 11°00.1 | 253°35.2 12.7 | 350°05.0 22.8 | 358°21.6 34.8 Jupiter an°sao 10:43 
11 | 324°27.9 | 347°13.9 10°59.0 | 268°36.1 13.1 5°06.9 22.6 | 13°23.8 34.7 Ske 49°08 5 10.10 
12 | 339°30.3 2°13.3.  §10°57.9 | 283°37.1 N21°13.4 | 20°08.8 $16°22.4 | 28°26.0 $18°34.7 
13 354°32.8 17°12.8 56.8 | 298°38.0 13.7 35° 10.7 22.3 43° 28.2 34.6 || Feb 01 Mon SHA Mer.pass 
14 9° 35.2 32°12.3 55.7 | 313°39.0 14.1 50° 12.6 22.1 58° 30.4 34.5 Venus 23°18.7 11:51 
15 24°37.7 | 47°11.8 ++ 54.5 | 328°39.9 ++ 144 | 659145 ++ 21.9 | 73°325 ++ 34.5 Mars — 304°24.8 17:05 
16 39°40.2 | 62°11.3 53.4 | 343°40.9 14.7 | 80°16.4 21.8 | 88°34.7 34.4 Jupiter 40°°45.3 10:40 
17 54° 42.6 77° 10.8 52.3 | 358°41.9 15.1 95° 18.3 21.6 | 103°36.9 34.3 Saturn 48° 58.9 10:07 
18 69°45.1 | 92°10.3 $10°51.2 13°42.8 N21°15.4 | 110°20.2 $16°21.4 | 118°39.1  $18°34.3 Horizontal parallax 
19 84°47.6 | 107°09.8 50.1 | 28°43.8 15.7 | 125°22.1 21.3 | 133°41.3 34.2 Verius: 0.1 
20 99°50.0 | 122°09.3 48.9 43°44.7 16.0 | 140°24.0 21.1 | 148°43.5 34.2 Mars: 0.1 
21 114°52.5 | 137°08.8 ++ 47.8 | 58°45.7 -+ 164 | 155°25.9 ++ 209 | 163°45.7 ++ 34.1 
22 129°55.0 | 152°08.3 46.7 | 73°46.6 16.7 | 170°27.8 20.8 | 178°47.9 34.0 
23 144°57.4 | 167°07.8 45.6 | 88°47.6 17.0 | 185°29.7 20.6 | 193°50.1 34.0 
Mer.pass.:13:22 v-0.5 d1.1 m-3.8 v1.0 d0.3 m0.9 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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h Sun Moon 
Sat GHA Dec GHA V Dec d HP Lat Twilight Sunrise | Sunset Twilight 
° ° ° ’ ° A i . Naut. Civil Civil Naut. 
0 176° 48.5 S08° 20.4 359°16.2 9.3 N14°34.8 -12.4 59.0 
1 191° 48.6 19.5 13°44.5 9.4’ 14°22.3 -12.5' 59.0’ N 72° 05:14 06:32 07:41 6:46 17:55 19:14 
2 206° 48.7 18.6 28°12.9 9.4 14°09.8 -12.6 59.0’ N 70° 05:19 06:29 07:31 6:56 17:58 19:09 
3 221° 48.8 17.6 42°41.4 9.4’ 13°57.1 -12.7' 59.0’ 68° 05:22 06:26 07:23 7:04 18:00 19:05 
4 236° 49.0 16.7 57° 09.8 9.5' 13°44.3 -12.8' 59.1" 66° 05:25 06:24 07:16 7:10 18:02 19:02 
5 251° 49.1 15.7 71° 38.3 9.5 13°31.5 -12.9 59.1 64° 05:28 06:22 07:10 7:16 18:04 18:59 
6 266° 49.2 $08° 14.8 86° 06.8 9.5’ N13°18.5 -13.0' 59.1’ 62° 05:29 06:21 07:05 7:21 18:06 18:57 
7 281° 49.3 13.9 100°35.4 9.6' 13°05.5 -13.1' 59.1’ 60° 05:31 06:19 07:01 7:25 18:07 18:55 
8 296° 49.4 12.9 115°04.0 9.6' 12°52.4 -13.1’ 59.2’ N 58° 05:32 06:18 06:57 7:29 18:09 18:54 
9 311° 49.5 12.0 129° 32.6 9.6’ 12°39.2 -13.2’ 59.2’ 56° 05:33 06:16 06:54 7:32 18:10 18:53 
10 326°49.6 11.0 | 144°013 97" 12°26.0  -13.3' 59.2" 4° | 05:34 06:15 06.51 735 18:11 18.52 
11 341° 49.7 10.1 158° 30.0 9.7 12°12.6 -13.4 59.2 52° 05:35 06:14 06:48 7:38 18:12 18:51 
12 356° 49.9 $08°09.1 172°58.7 9.7’ N11°59.2 -13.5' 59.2’ 50° 05:35 06:13 06:45 7:41 18:13 18:51 
13 11°50.0 08.2 187° 27.4 9.8" 11°45.7 -13.5' 59.3’ 45° 05:36 06:10 06:39 7:46 18:16 18:50 
° ° ’ ° ’ , 
= ete Hee es aa rea fe nes N 40° | 05:36 06:08 06:35 7:51 1818 18:49 
pao: a te 35° | 05:36 06:05 06:31 7:55 18:20 18:50 
16 56°50.3 05.4 | 230°53.9 9.9' = 11°04.7 -13.8" 59.3" 30° | 05:35 06:03 «06.27 758 18:23 ~—«*18:50 
17 71°50.4 04.4 | 245°22.7 9.9" 10°50.9 = -13.8' 59.4" ° : ; : : : ‘ 
20° | 05:33 05:58 +~=—06:20 8:05 18:27 = 18:53 
18 86°50.5 $08°03.5 259°51.6 9.9’ N10° 37.0 -13.9' 59.4’ N 10° 05:29 05:54 06:15 8:10 18:32 18:56 
19 101°50.7 02.5 274° 20.6 9.9" 10°23.0 = _-14.0" 59.4’ 0° 05:24 05:48 06:09 8:16 18:37 19:01 
20 116°50.8 01.6 288° 49.5 0.0’ 10°09.0 -14.0' 59.4’ ° . ; ; : ; 
21 131°50.9 08°00.7 | 303°18.5 10.0’ 09°54.9 -14.1" 59.4" 3 a nas pe pee = | a 
22 146°51.0 07°59.7 | 317°47.5 10.0" 09°40.8 = -14.2" 59.5" ° ; : ; ; 5 : 
23 161°51.1 58.8 332°16.5 0.0’ 09° 26.6 14.2’ 59.5’ =o eu pee pee bees ea a) 
; : : : : aid i 35° 04:50 05:20 05:46 8:38 19:04 19:34 
SD.=16.1 d=0.9 $.D.=16.1 40° 04:41 05:14 05:41 8:43 19:10 19:43 
45° 04:29 05:06 05:36 8:48 19:18 19:55 
Sun GHA Dec GHA Vv Dec d HP é 
5 5 5 ; 7 ; S 50 04:15 04:56 05:29 8:55 19:28 20:09 
0 176 °51.2 S07°57.8 346" 45.6 0.1' Nog" 12.3 -14.3 59.5" 52° 04:08 04:51 05:26 8:58 19:33 20:16 
1 191°51.3 56.9 T1467 10.1’ 08°'58.0 -14.4 59.5’ 54° 04:00 04:46 05:23 9:01 19:38 20:24 
2 206° 51.5 55.9 15°43.8 10.1 08° 43.6 -14.4 59.5 56° 03:50 04:40 05:19 9:05 19:44 20:33 
3 221°51.6 + 55.0 30° 12.9 0.1’ 08° 29.2 -14.5 59.5’ 58° 03:40 04:33 05:15 9:09 19:50 20:43 
: ee. = ae: a Lea ae ae S$ 60° | 03:27 04:25 05:10 9:13 19:58 20:55 
6 266°51.9 $07°52.2 73°40.4 0.2) NO7°45.5 -14.6' 59.6 Lat. Moonrise Moonset 
7 281°52.1 51.2 88°09.7 10.2’ 07°30.8 -14.7' 59.6" Sat Sun Mon Sat Sun Mon 
8 296°52.2 50.3 102° 38.9 0.2’ ov" 16.1 -14.7 59.6’ N 72° 16:12 8:36 20:53 09:14 08:39 08:11 
9 311°52.3 + 49.3 117° 08.1 10.3’ 07°01.3 -14.8 59.7’ ° ‘ ; ss : : : 
10 | aeesoa aaa | iaeara 10a) ogee. dee’ gay || 702 | 1631 1842 2080 | 0682 0829 os:t0 
11 341°52.5 47.4 146°06.7 0.3" 06°31.7 = -14.9 59.7’ ° ; : : ; : : 
66° | 16:58 18:52 20:45 | 08:21 08:14  —08:08 
12 356°52.6 $07°46.5 160°36.0 10.3’ N06° 16.8 -14.9 59.7’ 64° 17:08 18:56 20:43 08:10 08:09 08:07 
13 11°52.8 45.5 175° 05.4 10.3’ 06°01.9 = -15.0" 59.7’ 62° 17:17 8:59 20:41 03:00 03:04 08:06 
14 26°52.9 44.6 189° 34.7 0.4" 05° 46.9 -15.0' 59.7" 60° 17:24 9:02 20:40 07:52 07:59 08:05 
- leas AsO. || 20a Vet le 05°31.9  -15.0' 59-7" 1) ss° | 17:30 © 19:04 ~—S.20:38 «| 07:44 07:55 08:05 
56°53.1 42.7 | 218°33.5 10.4 05°16.8 -15.1' 59.8 eee | “dese Son. “ouar rae. “ee eoah 
17 71°53.2 41.7 | 233°02.8 10.4" 05°01.7 15.1’ 59.8" mae || teas SOR. B0G6 oe See oena 
18 86°53.4  $07°40.8 | 247°32.2 10.4" NO04°466 -15.1' 59.8" 52° | 17:45 19-10 20:35 07:26 07:46 08:03 
19 101°53.5 39.8 262°01.7 0.4" 04°31.4 -15.2 59.8’ 50° 17:49 9:12 20:35 07:21 07:43 08:03 
= 116°53.6 38.9 Seas ae ete: a 59.8" 45° | 17:58 19:15 20:33 07:11 07:37 08:02 
et oS : one ses 2 oe : oe N 40° 18:05 19:18 20:31 07:02 07:33 08:02 
22 146° 53.8 37.0 305° 30.0 0.5 03° 45.8 -15.3 59.8 ° 
23 | 161°54.0 36.0 | 319°59.4 10.5’ —-03°30.5—-15.3' 59.8" 2, ee ee | eee ee 
30° 18:17 19:23 20:29 06:47 07:25 08:00 
SD.=16.1 d=0.9 S.D.=16.3 20° 18:27 9:27 20:27 06:36 07:18 07:59 
N 10° 18:35 9:30 20:26 06:25 07:12 07:58 
Mon Bue a a 7 Dec d HP o° | 18:43 19:34 =. 20:24 | 06:15 07:07 ~— 07:58 
° ° fe} oO , , 
0 176 "54.1 $07° 35.1 334" 28.9 10.5" NO3" 15.2 15.3’ 59.8" § 10° 18:50 9:37 20:23 06:06 07:01 07:57 
1 191°54.2 34.1 348°58.4 10.5 02°59.9 -15.3 59.9 ° ‘ . i ; . : 
3 206°54.3 33.9 3°078 05’ 02°44.6 153° 9.9’ 20 18:59 9:40 20:21 05:55 06:55 07:56 
he 2 a 30° | 19:08 19:44 20:20 | 05:43 = 06:49 07:55 
3 221°54.4 + 32.2 17°57.3 10.5 02°29.2 -15.4 59.9 ° 
a “ ; S : 35 19:13 9:46 20:19 05:36 06:45 07:54 
4 236° 54.6 31.3 32° 26.8 0.5 02°13.8 -15.4 59.9 40° 19:19 19:49 20:18 05:27 06:40 07:53 
< 3 ; . , : : : ; : : 
5 ee oo 0.5 — -15.4 59.9 45° 19:26 9:52 20:16 05:18 06:35 07:52 
6 266 54.8 S$07° 29.4 61 25.8 10.5’ NOI 43.0 -15.4 59.9 S 50° 19:35 9:55 20:15 05:06 06:28 07:51 
7 281°54.9 28.4 75°55.3 0.5 01°27.6 -15.4 59.9 52° 19:38 19:57 20:14 05:01 06:26 07:51 
8 296°55.1 27.5 90° 24.8 10.5’ 01°12.2 -15.4 59.9’ ° ; : ; : : : 
9 311°55.2 - 265 104°54.3 105" 00°56.8 15.4 59.9' 54 19:43 9:59 20:14 04:55 06:22 07:50 
10 326°55 3 256 119°23.8 05" 00°41.3 “155 59.9" 56° 19:47 20:01 20:13 04:48 06:19 07:49 
: : : ; : Ps . 58° 19:52 20:03 20:12 04:40 06:15 07:49 
11 341°55.4 24.6 133°53.3 10.5’ 00°25.8 -15.5 59.9’ S 60° 19:58 20:05 20:11 04:32 06:10 07:48 
12 356°55.6 $07° 23.7 148°22.8 10.5’ NO0° 10.4 -15.5 59.9’ 
13 11°55.7 22.7 162°52.2 0.5’ $00°05.1 -15.5 60.0’ Sun Moon 
14 26°55.8 21.8 177° 21.7 10.5’ 00° 20.5 -15.5 60.0’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 41°55.9 + 20.8 | 191°51.2 0.5’ 00°36.0 -15.5 60.0" ss oo" 12h Pass Upper Lower 16-18 
16 56°56.1 19.9 206° 20.7 10.5’ 00°51.5 -15.5 60.0’ mm:ss = mmi:ss hh:mm hh:mm hh:mm 100-94% 
° ° ’ ° , 
17 71°56.2 189 | 220°501 105 01°06.9  -15.5" 60.0" >? | MS mm ioas | 0003. 12-20 ~~ 
ie | basse Soveago | aascge ug sons es oe | 2 | Ma MM 1212 | cos 1320 | ( ) 
oe: : nae = cole aa 4 01 | 12:24 12:18 12:12 01:46 14:11 NL 
20 116° 56.6 16.1 264° 18.5 10.4 01°53.3 -15.4 60.0 
21 131°56.7 15.1 278° 47.9 0.4’ 02°08.7 -15.4 60.0’ 
22 146°56.8 14.2 293°17.3 10.4 02° 24.2 -15.4 60.0’ 
23 161°56.9 13.2 307° 46.7 0.4’ 02°39.6 -15.4 60.0’ 
SD.=16.1 _d=0.9 S.D.=16.3 














Al 





March 02, 03, 04 (Tue., Wed., Thu.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 159°59.9 | 182°07.3 $10°44.5 | 103°48.5 N21°17.3 | 200°31.6  $16°20.4 | 208°52.3  $18°33.9 Alpheratz 357°38.3—-29°12.3 
1 175°02.3 | 197°06.8 43.3 | 118°49.5 17.7 | 215°33.5 20.3 | 223°54.5 33.8 Ankaa 353°10.7.— -42°11.8 
2 190°04.8 | 212°06.3 42.2 | 133°50.5 18.0 | 230°35.4 20.1 | 238°56.7 33.8 Schedar 349°35.0 56°39.2 
3 205°07.3 | 227°05.8 ++ 41.1 | 148°51.4 ++ 18.3 | 245°37.3 ++ 19.9 | 253°589 ++ 33.7 Diphda 348°50.7. —--17°52.5 
4 220°09.7 | 242°05.3 40.0 | 163°52.4 18.7 | 260°39.2 9.8 | 269°01.0 33.6 Achernar 335°23.0 — -57°08.1 
5 235°12.2 | 257°04.8 38.8 | 178°53.3 19.0 | 275°41.1 9.6 | 284°03.2 33.6 Hamal 327°54.9 —-23°33.6 
6 250°14.7 | 272°04.3  $10°37.7 | 193°54.3  N21°19.3 | 290°43.0 $16°19.4 | 299°05.4 $18°33.5 Polaris 315°40.6 = 89°21.4 
7 | 265°17.1 | 287°03.8 36.6 | 208°55.2 19.6 | 305°44.9 9.3 | 314°07.6 33.4 Acamar — 315°14.4— -40°13.6 
8 | 280°19.6 | 302°03.3 35.5 | 223°56.2 20.0 | 320°46.8 9.1 | 329°09.8 33.4 Menkar 314 °09.6 pee 
9 295°22.1 | 317°02.8 ++ 34.3 | 238°57.1 ++ 20.3 | 335°48.7 ++ 18.9 | 3449120 ++ 33.3 Mirfak — 308°32.9  49'°56.2 
10 | 310°24.5 | 332°02.3 33.2 | 253°58.1 20.6 | 350°50.6 8.8 | 359°14.2 33.2 Aldebaran = 290° 43.2 1633.0 
11 | 325°27.0 | 347°01.8 32.1 | 268°59.0 20.9 5°52.5 8.6 | 14°16.4 33.2 Rigel 281 '06.8 8 10.9 
12 | 340°29.5 2°01.3. $§10°31.0 | 284°00.0 N21°21.3 | 20°54.4 $16°18.4 | 29°186  $18°33.1 Sites Sees Seas 
13. | 355°31.9 | 17°00.8 29.8 | 299°00.9 21.6 | 35°56.3 8.3 | 44°20.8 33.0 ce dn Breipe es. “Beeare 
14 10°34.4 | 32°00.3 28.7 | 314°01.9 21.9 | 50°58.2 8.1 | 59°23.0 33.0 Me aoe ide 
15 25°36.8 | 46°598 ++ 27.6 | 329°02.8 ++ 222 | 66°001 +: 17.9 | 74°252 ++ 32.9 Bee pete A ar 
16 40°39.3 | 61°59.3 26.4 | 344°03.8 22.6 | 81°02.0 7.8 | 89°27.4 32.8 ‘ConopiE Dba RNE.. “<boe4o 7 
° ° ° ° ° : : 
17 55°41.8 | 76°58.8 25.3 | 359°04.7 22.9 | 96°03.9 7.6 | 104°29.6 32.8 Cie! onaeonge -.cipeade: 
18 70°44.2 | 91°58.3  $§10°24.2 | 14°05.7 N21°23.2 | 111°05.8 $16°17.4 | 119°31.8 $18°32.7 Adhara 255°081 ~—--29°003 
19 85°46.7 | 106°57.8 23.1 | 29°06.6 23.5 | 126°07.7 7.3 | 134°33.9 32.6 Procyon 244°53.9 5°10.1 
20 | 100°49.2 | 121°57.4 21.9 | 44°07.6 23.8 | 141°09.6 7.1 | 149°36.1 32.6 Pollux 243°20.9. —«-27°58.5 
21 | 115°51.6 | 136°56.9 ++ 208 | 59°08.6 ++ 24.2 | 156°11.5 ++ 169 | 164°383 ++ 325 Avior 2349154 -59°34.8 
22 130°54.1 151°56.4 19.7 74°09.5 24.5 171°13.4 6.8 179° 40.5 32.4 Suhail 222°48.2 -43°31.2 
23 145°56.6 166°55.9 18.5 89° 10.5 24.8 186°15.3 6.6 194°42.7 32.4 Miaplacidus 221°37.9 -69° 48.3 
Mer.pass.:13:18 v-0.5 d1.1 m-3.8 v1.0 d0.3 m0.9 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus  207°37.5 1°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 6 1°38.2 
Denebola 182° 27.8 4° 27.2 
0 160°59.0 | 181°55.4 $10°17.4 | 104°11.4 N21°25.1 | 201°17.2 $16°16.4 | 209°44.9  $18°32.3 Gienah 175°465 —--17°39.5 
1 176°01.5 | 196°54.9 16.3 | 119°12.4 25.5 | 216°19.1 6.3 | 224°47.1 32.3 Acrux 173°02.9 --63°12.8 
2 191°03.9 | 211°54.4 15.1 | 134°13.3 25.8 | 231°21.0 6.1 | 239°49.3 32.2 Gacrux 171°545  -57°13.7 
3 206°06.4 | 226°53.9 ++ 14.0 | 149°14.2 ++ 26.1 | 2469229 ++ 15.9 | 254°515 ++ 321 Alioth 166°153 55°506 
4 221°08.9 | 241°53.4 12.8 | 164°15.2 26.4 | 261°24.8 5.8 | 269°53.7 32.1 Spica 158°253 -11°163 
5 236°11.3 256°52.9 11.7 179°16.1 26.7 276° 26.7 5.6 284°55.9 32.0 Alkaid 152°54.2 49° 12.3 
6 251°13.8 | 271°52.4 $§10°10.6 | 194°17.1 N21°27.1 | 291°28.6  $16°15.4 | 299°58.1  $18°31.9 Hadar 148°40.0 —_-60°28.2 
7 266°16.3 | 286°51.9 09.4 | 209°18.0 27.4 | 306°30.5 5.3 | 315°00.3 31.9 Menkent 148°01.0 -36°28.3 
8 281°18.7 | 301°51.5 08.3 | 224°19.0 27.7 | 321°32.4 5.1 | 330°02.5 31.8 Arcturus 145°50.6 9°04.2 
9 296°21.2 | 316°51.0 <= 07.2 | 239°19.9 ++ 28.0 | 336°34.3 ++ 14.9 | 345°04.7 31.7 Rigil Kent. 139°44.2 _ -60°55.1 
lo | 311°23.7 | 331°50.5 06.0 | 254°20.9 28.3 | 351°36.2 48 0°06.9 31.7 Kochab 137°19.3. —-74°03.9 
11 | 326°26.1 | 346°50.0 04.9 | 269°21.8 28.7 6°38.1 4.6 | 15°09.1 31.6 Zuben'ubi 136°59.3.  -16°07.7 
12 341° 28.6 1°49.5  $10°03.7 | 284°22.8 N21°29.0 21°40.0 $16°14.4 30°11.3  $18°31.5 Alphecca  — 126°06.3 26°38.4 
13. | 356°31.1 | 16°49.0 02.6 | 299°23.7 29.3 | 36°41.9 4.3 | 45°13.5 31.5 Antares 112°19.6 — -26° 28.6 
14 11°33.5 | 31°48.5 01.5 | 314°24.7 29.6 | 51°43.8 4.1 | 60°15.6 31.4 Atria 107°16.7 — -69° 03.6 
15 26° 36.0 46°.48.0 10°00.3 | 329°25.6 ++ 29.9 66° 45.7 ++ 13.9 75°17.8 31.3 Sabik — 102°06.4 — -15° 45.0 
16 41°38.4 | 61°47.6  09°59.2 | 344°26.6 30.3 | 81°47.6 3.8 | 90°20.0 31.3 Shaula = -96°14.7_—-37°07.0 
17 56°40.9 | 76°47.1 58.0 | 359°27.5 30.6 | 96°49.5 3.6 | 105°22.2 31.2 Rasalhague =: 96° 01.5 2°32.5 
: 5 3 ‘ : 3 5 4 Eltanin 90°43.8 —-51°28.9 
18 71°43.4 | 91°46.6  $09°56.9 | 14°285 N21°30.9 | 111°51.4 $16°13.4 | 120°24.4 $18°31.1 cae ae Balas a> dona 
19 86°45.8 | 106°46.1 55.8 | 29°29.4 31.2 | 126°53.3 3.3 | 135°26.6 31.1 ae yes . aoodee SAO 
20 101°48.3 | 121°45.6 54.6 | 44°30.4 31.5 | 141°55.2 3.1 | 150°28.8 31.0 ‘i he eos 8 Rode 
21 | 116°50.8 | 136°45.1 ++ 53.5 | 59°31.3 ++ 31.9 | 156°57.1 ++ 129 | 165°310 ++ 30.9 este Eetase.  aeeeS 
22 | 131°53.2 | 151°44.6 52.3 | 74°32.2 32.2 | 171°59.0 2.8 | 180°33.2 30.9 eee eaetia -JeeeaaG 
° ° ° ° . = . 
23 | 146°55.7 | 166°44.2 51.2 | 89°33.2 32.5 | 187°01.0 2.6 | 195°35.4 30.8 penck, Wels". -aedott 
Mer.pass.:13:14 v-0.5 d1.1 m-3.8 v0.9 d0.3 m0.9 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°42.2 9°58.1 
AI Na’ir —-27°37.4.~—-46°51.6 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.4 -29° 30.8 
° ° ° ° ° ° ° ° ° Scheat 13°48.6 28°11.7 
0 161°58.2 | 181°43.7  $09°50.0 | 104°34.1 N21°32.8 | 202°02.9 $16°12.4 | 210°37.6 $18°30.8 Mac. ages ago 
1 177°00.6 | 196°43.2 48.9 | 119°35.1 33.1 | 217°04.8 12.3 | 225°39.8 30.7 ane ; : 
2 192°03.1 | 211°42.7 47.8 | 134°36.0 33.4 | 232°06.7 12.1 | 240°42.0 30.6 Mar 02 Tue SHA Mer.pass 
3 207°05.6 | 226°42.2 ++ 46.6 | 149°37.0 ++ 33.8 | 247°08.6 ++ 11.9 | 255°442 ++ 306 Venus —-.22°07.4 11:52 
4 222°08.0 | 241°41.8 45.5 | 164°37.9 34.1 | 262°10.5 11.8 | 270°46.4 30.5 Mars  303°48.7 17:04 
5 237°10.5 | 256°41.3 44.3 | 179°38.9 34.4 | 277°12.4 11.6 | 285°48.6 30.4 Jupiter 40°31.7 10:37 
6 252°12.9 | 271°40.8  $09°43.2 | 194°39.8 N21°34.7 | 292°14.3 §16°11.4 | 300°50.8 $18°30.4 Saturn _48°52.4 10:03 
7 267°15.4 | 286°40.3 42.0 | 209°40.7 35.0 | 307°16.2 11.3 | 315°53.0 30.3 
8 | 282°17.9 | 301°39.8 40.9 | 224°41.7 35.3 | 322°18.1 11.1 | 330°55.2 30.2 || Mar a i eee ies 
9 297°20.3 | 316°39.4 ++ 39.7 | 239°42.6 ++ 35.6 | 337°20.0 ++ 10.9 | 345°574 ++ 30.2 Mars 303°12.4 17.02 
1o | 312°22.8 | 331°38.9 38.6 | 254°43.6 36.0 | 352°21.9 10.8 0°59.6 30.1 Jupiter 40°18. {pak 
11 | 327°25.3 | 346°38.4 37.4 | 269°44.5 36.3 7°23.8 10.6 | 16°01.8 30.0 Sine, need 6 10.00 
12 | 342°27.7 1°37.9 $09°36.3 | 284°45.4 N21°36.6 | 22°25.7 $§16°10.4 | 31°04.0 $18°30.0 
13 357° 30.2 16° 37.4 35.1 | 299°46.4 36.9 37° 27.6 10.3 46° 06.2 29.9 Mar 04 Thu SHA Mer.pass 
14 12°32.7 31°37.0 34.0 | 314°47.3 37.2 52°20.5 10.1 61°08.4 29.8 Venus 19°45.5 11:53 
15 27°35.1 | 46°365 ++ 328 | 3299483 ++ 375 | 679314 ++ 09.9 | 769106 ++ 29.8 Mars 302°36.0 17:01 
16 42°37.6 | 61°36.0 31.7 | 344°49.2 37.8 | 82°33.3 09.8 | 91°12.8 29.7 Jupiter 4004.7 10:30 
17 57° 40.0 76°35.5 30.5 | 359°50.2 38.2 97° 35.2 09.6 | 106°15.0 29.6 Saturn 48° 39.4 09:56 
18 72°42.5 | 91°35.0 $09°29.4 | 14°51.1 N21°38.5 | 112°37.1 $16°09.4 | 121°17.2 $18°29.6 Horizontal parallax 
19 87°45.0 | 106°34.6 28.2 | 29°52.0 38.8 | 127°39.0 09.3 | 136°19.3 29.5 Venus" 0.1 
20 | 102°47.4 | 121°34.1 27.1 | 44°53.0 39.1 | 142°40.9 09.1 | 151°21.5 29.5 Mars: 0.1 
21 | 117°49.9 | 136°33.6 ++ 25.9 | 59°53.9 ++ 39.4 | 157°428 ++ 089 | 166°23.7 ++ 29.4 
22 | 132°52.4 | 151°33.1 24.7 | 74°54.9 39.7 | 172°44.8 08.8 | 181°25.9 29.3 
23 | 147°54.8 | 166°32.7 23.6 | 89°55.8 40.0 | 187°46.7 08.6 | 196°28.1 29.3 
Mer.pass.:13:10 v-0.5 d1.1 m-3.8 v0.9 d0.3 m1.0 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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T un 
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1 176°57.1 507° = GHA Moon 
S. | eeeeee 12.2 | 322°1 v Dec 
206°5 11.3 6.1 10.4 a 
3 o 336° 45 4’ $02° HP 
4 221°57.4 10.3 | 351°1 2. le oe -15.4' L 
236°57 + 09.4 214.8 10.3) 03°10.3.-15. 60.0’ at. Twilight 
2 : 5°44.2 03° 15.4" N 
251°57 08.4 ae 10.3’ 57 60.0’ aut. Civi Sunvi 
6 266° 7 07.5 20° 13.5 10. ; 03°41.1 15.4 60.0’ N 72° 04:5 vl MArISe Suns : 
7 Se Seces 34°42.8 ae need 153 60.0" || _N 70° ae ag one et ao 
8 9 : 49°12 : 04°11. -15.3’ 60. ; 68° : 06: ‘ 17:0 Naut 
296°58 05.6 1 10.3’ 7 -15.3’ .0 05: :16 07: :01 18: . 
9 1 63°4 3° $04° 5.3’ 60.0’ 66° 10 06: 7:17 ae ; 
311°58 04.6 14 10.3’ 4° 27.0 0.0 05:1 14 07: 17:09 9:28 
10 2 a 78°10 3 04° -15.3' 64° 14 06: 7:10 18:10 
326°58 03.7 6 10.2’ 4°42.2 60.0’ 05:1 :13 07: 17:15 19:2 
11 3 92°39 2 04° -15.2’ 62° :18 06: 7:05 18:11 :21 
341°58.5 02.7 ‘5 8 10.2’ 4°57.4 60.0’ 05:20 :12 07: 17:21 19:16 
12 . 0 107°09.0 : 05°12 -15.2' 60.0’ 60° . 06:11 :00 17:2 18:12 : 
356°58 17 | 121° 10.2' 6 -15.2" 0 05:22 06:56 :25 18: 9:12 
13 6 s07° 1°38.2 05°27 5.2 60.0’ N 58° 06:11 17:2 8:13 
11°58 7°00.8 10.2’ 8-151’ 0 05: 06:52 :29 18: 19:08 
14 7 06° 136°07 05°42 1 60.0" 56° 24 (06: 17:3 le 
26°58 6°59.8 4 10.1’ 9 -15.1' .0 05-2 :10 ; 133 18. 9:05 
15 8 150° 36 1 S05° Al 60.0' 54° :26 06: 06:49 215 19. 
41°59 58.9 5 10.1 58.0 0 05:2 :09 ; 17:36 9:03 
16 0 oe 165°05 t 06° -15.1 52° :27 06: 06:46 18:15 
56°59 57.9 6 10.1’ 13.1 60.0’ 05: :08 06. 17:39 : 19:0 
17 1 179° 34 1 06° -15.0' 50° :28 06: 6:43 18:16 :01 
71°59.2 57.0 | 194° 7 101° 6° 28.1 1 60.0" 05.29 07 oe. 17.41 : a 
Z , 56 aes 06°43 “15.0! 60.0’ 45° : 06:07 ‘41 17: 18:17 
86°59 0 | 208° 10.0’ 1 -15.0° 0 05:31 06.39 “44 1S 18:58 
19 4 §06° 32.7 06°58 0 60.0" N 40° 06:05 17: 8:17 
101°59 6°55.0 10.0’ 0 -14.9' 0 40 05: 06.3 46 18:56 
20 5 223°0 07°12 9 60.0" 5 5:32 134 17: 18:18 
116°59 54.1 17 10.0" 9 -14.9' 0.0 35 05. 06:03 50 : 8:55 
21 6 237°3 0 507° 4.9 60.0" 5 5:32 06:30 18:20 
131°59 53.1 0.7 9.9’ 07° 27.8 0.0 30 05: 06:01 17:54 18:54 
22 8 one 251°59 9 07° -14.8' 20° 5:32 : 06:27 : 18:2 
146°59 52.2 6 9.9 7° 42.6 60.0’ 0 05. 06:00 17-58 21 a. 
23 9 266° 28 9 07° -14.8' N 10° 5:31 : 06:24 18.2 8:53 
162°00.0 51.2 2 5 9.9' 7° 57.4 60.0’ 0 05: 05:56 18:01 :23 . 
E 80°57.3 . 08° -14.7' 0° 28 © 05: 06:18 18:25 :52 
SD.=16 50.3 295° : 9.8" 12.1 147’ 60.0’ 05:2 152 06: 18:06 . 18:52 
: aS 95° 26.2 08° 4.7 : :24 05: 13 18:28 
d=1 : , 26.8 "60.0 S 10° 5:48 : 18:11 . 
Wed GHA a ae 08°41.4 aie 60.0’ 20° a 05:43 06:09 18:15 18:32 eon 
0 Dec S.D.=16 6 59.9’ 30° 5:10 65. 06:04 18:36 ‘ 
1 177°00.1 S06° GHA - 35° 05:00 0 - 05:59 ee 18:41 a 
192°0 06°49.3 5 y 5° | 04:5 5:28 05: 18:25 9:06 
Z a 48.3 309°55.0 9.8 ae d 40° | 04 i ae a 18:31 18:47 19:13 
4 ; 8 : : 4 : 5 : 
Cee gee a sey ag oy | °a | oe oo. 
37°00 "+ 46.4 97° 10.5 59.9" 0° : 05: 38 9.30 
5 a 353°2 a 09° -14.5' 04:21 :40 19:06 
252°00.8 45.5 - 1.1 9.7’ 9° 25.0 59.9 52° 0 05:01 18:43 1 19:38 
6 44 7°49.8 09°39 -14.4 59.9 54° 4:14 04: 05:34 9:13 
267°00 5 99° 9.6' A 144" 9 04: :57 : 18:48 9:49 
7 9  §06° 2° 18.4 09°53 4.4 59.9’ 56° :07 04: 05:32 19:22 
282°01 06° 43.5 9.6" 7 -143' 9.9 03: 52 : 18:51 ; 20: 
8 1 36°4 10°08 3 59.9’ 58° 58 04: 05:29 19:26 :02 
297°01 42.6 6.9 9.5’ .0 -14.3' 9.9 03: ‘47 05. 18:54 : 50:0 
9 2 51°1 5 S10° 3 59.9’ S 60° 49 04: 5:26 19:30 :08 
312°01 41.6 5.4 9.5’ 0° 22.2 9 03: ‘41 ; 18:57 20:1 
10 3 ote 65°43 5 10° -14.2' 38 04: 05:22 19:36 15 
327° 01 40.7 9 95° 0°36.4 59.9" 34 : 19:00 20:2 
11 5 80°12 5 10° -14.1' 05:18 19:41 123 
342°01.6 39.7 pit 9.4" 0°50.5 1 59.9" Lat. a 19-04 : ans 
12 : 38 94° 40.8 : 11°04 -14.1' 59.9 T oankice 19:48 : 
357°01 Wd 109° 9.4’ 5 -14.0' 9 ue Ww 20:44 
13 a 506° 9°09.1 11°18 .0 59.9’ N 72° ed T 
12°01 6° 37.8 9.3' 4 -13.9' 9 23:14 hu Moons 
14 2 123°37 11°32 ‘9 gg. gr || (N70 = Tue et 
27°02 36.8 4 9.3’ 3 -13.9' 9 70 23: 01: Wed 
15 0 138°05 3 $11° 9 59.9" s 3:00 58 07: Th 
42°02.1 35.9 152° w 9.2’ 46.1 s c 9 68 22:4 —T 43 07: 2 
6 | 577023 34.9 ee nay ae a9" || 6 oe ce pee | ore) ee 
72°02.4 3.9 | 181°30. 9.2" 3.6 13.6' 59.8" 22:3 ie 00: 07:56 : 06:5 
18 33 81°30.3 pa ee 62° 3100 =e 0:37 | 08: 07:42 57 
87°02 0 195° 9.1' A -13.6’ 8 22:24 : 00: 8:01 07:24 
19 5 506° 5° 58.3 12°40 6 59.8" 60° me :22 : 07:53 
102°02 6° 32.0 9.1" af -13.5’ 8 22:1 : 00: 08:05 07:45 
20 of 210° 26 12°54 5 50.8’ N :18 23:5 0:09 ; 08:03 : 
oy | eens er eee no 7. 130° 308 ae, oF oe ae be 
. : é 2 - : -13.3' ‘ 22: } a : 08: : 
Ps 147° 03.1 + 29.1 ee tra a ee nee lhe sae “ 08:14 8:18 08:27 
162°03.2 - net 8.9° ae aa ae ook 23:34 = 08:17 ea ee 
SD.=16 7.2 282° . 8.8" 47.0 1 oie 9.8" 21: 3:27 _ 08:19 : 08: 
=16.1 2°45. 14° 3.1 , :58 ‘ = 08: 46 
inl d=1.0 9 88" ere ee 59.8 45° | 21:51 23:21 oe 08:21 oe Gana 
GHA 7 13.0 -12.9' 59.7' N 40° Si: 23:09 ne 08:23 ar 09.02 
0] 3703.4 Dee aa D.=163 ee see a ee - oF a 
192°03. $06°26.3 u 30° | 21: 22:50 2 08:30 09:22 
2 ie 297°1 Dec 50° 36 (2 p 09:0 
207°03 25.3 ae 8.7' d 0 21: 2:43 : 08:33 :00 09: 
3 | mo2"0R8 aor ae HP || Ne i oo | eee 03:07 Oaa4 
4 2 eee oe 7 14°38. -12.8' ° 21 22: 32 09:1 
237°03 23.4 O 86’ 4°38.6 59.7’ 9 21: 2:18 08:40 13°09: 
5 9 340°36 6 14° 12:7" 15 22: 23:17 09:2 52 
252°04.0 22.4 | 355° 6 8.6" 4°51.2 59.7' S$ 10° 2:08 7 08:44 :23 ae 
6 2 55°04.1 15°03 -12.6" 59.7" , | 209 3:02 | 08: 09:32 
267° 04 14 ° 85° 8-125’ 7 20 : 21:57 8:48 0:21 
7 2 §06° 9°31.6 15°16 5’ 59.7’ _ | 22:03 22:48 09:40 
282°04 06° 20.5 : 35° 3. 12.4" 9.7 30 20: 21:46 08:52 10:33 
3 3 23°59 15°28 A 59.7" 7 0:56 22:33 : 09: 
297° 04 19.5 0 3.4 7 123° 7 35 a 21:34 08:56 48 e. 
9 4 38° 26 4 S15° 3 59.7’ ° 0:52 22:15 : 09: 0:46 
312°04 18.6 A 8.4’ 5°40.9 9.7 40 20. 21:27 09:01 ‘57 ; 
10 6 ee 52°5 4 15° -12.2' ° 0:47 22:05 ; 10: 0:59 
327°04 17.6 38 © 8.3" 5°53.1 59.6" 45 50) 21:18 09.03 07 = 
11 at 67°2 3 4 -12.1' 0:42 21:54 : 10. 1:15 
342°04.9 16.6 es 1.0 3.3' 16°05.2 50.6’ S 50° 21:09 5 09:06 13 1.2 
12 15 81°48.3 16°17 -12.0' 59.6" _ | 20:35 1:41 09: 10:20 24 
357° 05 7] 96° 8.2" 2 -11.9' 6 52 20:58 9:10 11:34 
13 0 $06° 6°15.5 16°29 9 59.6" S| 20:32 21:24 10:28 
12°05 6°14.7 8.2’ mi -11.8 6 54 ; 20:52 09:1 11:46 
a e 110°42 16°40 .8' 59.6’ , | 20:29 21:17 4 10: 
27°05 13:7 6 8.1' 8 11.7’ 6 56 S 20:47 09:1 37 : 
15 3 125°09 1 516° 7 59.6' _ 20:26 21:08 :16 10. 2:01 
42°05 12.8 at 8.0’ 6°52.5 6 58 50. 20:40 09:1 :42 7 
16 4 ‘ot 139° 36 0 17° -11.6' S ° 0:22 20:59 :18 10: 2:08 
57°05 11.8 a 8.0’ 04.1 59.6" 60 20. 20:33 09:2 ‘AT +: 
17 6 154°03 0 17° -11.5' 0:17 20:49 0 10: 2:16 
72°05.7 10.8 168° 6 7.9) 15.5 114 59.6’ 20:25 5 09:23 52 5 
18 : 09 68° 30.5 : 17°26 -11.4 59.5’ 0:36 : 10:58 24 
87° 9 79° 8 2 : 5 09:26 12: 
a ae ee eae a ee Se Day Ednot Ti Sun 11:05 ee 
117°06.1 07.9 2 24.2 7.8' 49.2 -11.1' oe oo" h Mer. Mooi 
a 132°06.3 07.0 ce 77 $18° 00.2 cies 88 59.5" fares Bac Mer.Pass. n 
147° 06 -+ 06.0 17.6 77' 18°11.1 : 59.5’ 02 m:ss hemi Upper L Age 
23 | 162906. ol oe ee a oe fe ee | can eee ee 
. : 55°10 § 18° : -10.7' . 1:59 : 12:1 :mm 
= 04.1 ‘9 8°32. 59.4" 11: :12 , 87-689 
SD.=16.1 d= 200°374 75) ok cee aey a — fa — eee 02:36 © 15:02 | ~~ f 
=1.0 7.5 18°53, -10.5’ 0. : :40 12-12 03:28 15:5 / . 
S 5 -10.4' a : 04:20 154 \ ) 
.D.=16.2 59.4’ 16:48 \ 
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March 05, 06, 07 (Fri., Sat., Sun.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 162°57.3 | 181°32.2 $§09°22.4 | 104°56.7 N21°40.4 | 202°48.6  $16°08.4 | 211°30.3 $18°29.2 Alpheratz  357°38.3 29°12.3 
1 177°59.8 | 196°31.7 21.3 | 119°57.7 40.7 | 217°50.5 08.3 | 226°32.5 29.1 Ankaa 353°10.7. —-42°11.7 
2 193°02.2 | 211°31.2 20.1 | 134°58.6 41.0 | 232°52.4 08.1 | 241°34.7 29.1 Schedar  349°35.0 56°39.1 
3 208°04.7 | 226°30.8 - 19.0 | 149°59.6 - 41.3 | 247°54.3 - 07.9 | 256°36.9 + 29.0 Diphda  348°50.7. —-17°52.5 
4 223°07.2 | 241°30.3 17.8 | 165°00.5 41.6 | 262°56.2 07.8 | 271°39.1 28.9 Achernar — 335°23.1. — -57°08.1 
5 238°09.6 | 256°29.8 16.7 | 180°01.4 41.9 | 277°58.1 07.6 | 286°41.3 28.9 Hamal —327°54.9 23° 33.6 
6 253°12.1 | 271°29.4 §09°15.5 | 195°02.4 N21°42.2 | 293°00.0  $16°07.4 | 301°43.5 $18°28.8 Polaris 315°41.7 89°21.4 
7 | 268°14.5 | 286°28.9 14.3 | 210°03.3 42.5 | 308°01.9 07.3 | 316°45.7 28.7 Acamar — 315°14.4 40° 13.6 
8 | 283°17.0 | 301°28.4 13.2 | 225°04.2 42.8 | 323°03.8 07.1 | 331°47.9 28.7 Menkar = 314" 09.6 pee 
9 | 298°19.5 | 316°27.9 - 12.0 | 240°05.2 * 43.2 | 338°05.7 - 06.9 | 346°50.1 - 28.6 Mirfak = 308°32.9 49°°56.2 
10 | 313°21.9 | 331°27.5 10.9 | 255°06.1 43.5 | 353°07.6 06.8 1°52.3 28.5 Aldebaran = 290°'43.2, 16 ''33.0 
11 | 328°24.4 | 346°27.0 09.7 | 270°07.1 43.8 8°09.5 06.6 | 16°54.5 28.5 Rigel 281 '06.8 8 10.9 
12 | 343°26.9 °96.5  §09°08.5 | 285°08.0 N21°44.1 | 23°11.4 $16°06.4 | 31°56.7  $18°28.4 ae Ae ere 
13 | 358°29.3 16° 26.1 07.4 | 300°08.9 44.4 | 38°13.3 06.3 | 46°58.9 28.4 cincin =ogeh on e576 
14 13°31.8 | 31°25.6 06.2 | 315°09.9 44.7 | 53°15.3 06.1 62°01.1 28.3 Rigen O7ecan 8 Seis 
15 28°34.3 | 46°25.1 + 05.1 | 330°10.8 - 45.0 | 68°17.2 - 05.9 | 77°03.3 28.2 Bac Srakes a eeoite 
16 | 43°36.7 | 61°24.7 03.9 | 345°11.7 45.3 | 83°19.1 05.8 | 92°05.5 28.2 ‘Canopis pena eg. - -aeseae 
° ° ° ° ° a a 
17 58°39.2 | 76°24.2 02.7 0°12.7 45.6 | 98°21.0 05.6 | 107°07.7 28.1 Shue) geeSone .cieeaao 
18 73°41.7 91° 23.7 $09°01.6 15°13.6 N21°45.9 113°22.9 S$16°05.4 122°09.9 $18°28.0 Adhara 255°08.1 -29° 00.3 
19 88°44.1 | 106°23.3  09°00.4 | 30°14.5 46.2 | 128°24.8 05.3 | 137°12.1 28.0 Procyon 244°53.9 5°10.1 
20 | 103°46.6 | 121°22.8 08°59.2 | 45°15.5 46.6 | 143°26.7 05.1 | 152°14.3 27.9 Pollux 243°20.9 27°58 5 
21 | 118°49.0 | 136°22.3 - 58.1 | 60°16.4 - 46.9 | 158°28.6 - 05.0 | 167°16.5 - 27.8 Avior 2349154 —--59°34.8 
22 | 133°51.5 | 151°21.9 56.9 | 75°17.4 47.2 | 173°30.5 04.8 | 182°18.7 27.8 Suhail 222°48.2 ~—--43°31.2 
23 | 148°54.0 | 166°21.4 55.7 | 90°18.3 47.5 | 188°32.4 04.6 | 197°20.9 27.7 Miaplacidus 221°38.0 —--69°48.3 
Mer.pass.:13:06 v-0.5 d1.2 m-3.8 v0.9 d0.3 m1.0 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 61° 38.2 
Denebola 182° 27.8 4°27.2 
0 163°56.4 | 181°20.9  $08°54.6 | 105°19.2 N21°47.8 | 203°34.3 $16°04.5 | 212°23.1 $18°27.6 Gienah 175°46.5 17° 39.6 
1 178°58.9 | 196°20.5 53.4 | 120°20.2 48.1 | 218°36.2 04.3 | 227°25.3 27.6 Acrux 173°028 ~—-63° 12.8 
2 194°01.4 | 211°20.0 52.2 | 135°21.1 48.4 | 233°38.1 04.1 | 242°27.5 27.5 Gacrux 171°545  -57°13.8 
3 209° 03.8 226°19.5 * 51.1 150° 22.0 + 48.7 248° 40.0 + 04.0 257° 29.7 + 27.5 Alioth 166° 15.3 55°50.6 
4 224°06.3 | 241°19.1 49.9 | 165°23.0 49.0 | 263°42.0 03.8 | 272°31.9 27.4 Spica 158°25.3—--11° 16.3 
5 239° 08.8 256° 18.6 48.7 180° 23.9 49.3 278° 43.9 03.6 287° 34.1 27.3 Alkaid 152°54.2 49° 12.3 
6 254°11.2 | 271°18.1 $08°47.6 | 195°248  N21°49.6 | 293°45.8 $16°03.5 | 302°36.3 $18°27.3 Hadar 148°39.9 — -60°28.2 
7 269°13.7 | 286°17.7 46.4 | 210°25.8 49.9 | 308°47.7 03.3 | 317°38.5 27.2 Menkent  148°01.0 —_-36°28.3 
8 284°16.1 | 301°17.2 45.2 | 225°26.7 50.2 | 323°49.6 03.1 | 332°40.7 27.1 Arcturus — 145°50.6 9°04.2 
9 299°18.6 | 316°16.7 + 44.1 | 240°27.6 - 50.5 | 338°51.5 - 03.0 | 347°42.9 - 27.1 Rigil Kent. 139°44.2 — -60°55.1 
lo | 314°21.1 | 331°16.3 42.9 | 255°28.6 50.8 | 353°53.4 02.8 2°45.1 27.0 Kochab _137°19.3 74° 03.9 
11 | 329°23.5 | 346°15.8 41.7 | 270°29.5 51.1 8°55.3 02.6 17°47.3 26.9 Zuben'ubi 136°59.3. —--16°07.7 
12 | 344°26.0 °15.4 $08°40.6 | 285°30.4 N21°51.5 23°57.2 $16°02.5 32°49.5  $18°26.9 Alphecca 126° 06.3 26°38.4 
13. | 359°28.5 | 16°14.9 39.4 | 300°31.4 51.8 | 38°59.1 02.3 | 47°51.7 26.8 Antares 112°19.6 —-26° 28.6 
14 14°30.9 | 31°14.4 38.2 | 315°32.3 52.1 | 54°01.0 02.1 | 62°53.9 26.7 Atria 107°16.6 = -69° 03.6 
15 29°33.4 | 46°14.0 - 37.0 | 330°33.2 - 52.4 | 69°03.0 - 02.0 | 77°56.1 - 26.7 Sabik — 102°06.4 —-15°45.0 
16 44°35.9 | 61°13.5 35.9 | 345°34.1 52.7 | 84°04.9 01.8 | 92°58.3 26.6 Shaula 96°14.7 — -37°07.0 
17 59°38.3 | 76°13.0 34.7 0°35.1 53.0 | 99°06.8 01.6 | 108°00.5 26.6 Rasalhague = 96° 01.5 2°32.5 
5 - 4 : 6 < e 5 S Eltanin 90° 43.8 51°28.9 
18 74°40.8 | 91°12.6  $08°33.5 15°36.0 N21°53.3 | 114°08.7 $16°01.5 | 123°02.7 $18°26.5 ie ance Bao aB qed a 
19 89°43.3 | 106°12.1 32.4 | 30°36.9 53.6 | 129°10.6 01.3 | 138°04.9 26.4 ove a ; aoesees  Gaeaz a 
20 | 104°45.7 | 121°11.7 31.2 45°37.9 53.9 | 144°12.5 01.1 | 153°07.1 26.4 ‘ ae ee estes 
21 | 119°48.2 | 136°11.2 + 30.0 60°38.8 - 54.2 | 159°14.4 - 01.0 | 168°09.3 - 26.3 Ma e0le eee 
22 | 134°50.6 | 151°10.8 28.8 | 75°39.7 54.5 | 174°16.3 00.8 | 183°11.5 26.2 Set. eae men 
° ° ° ° . ei . 
23 | 149°53.1 | 166°10.3 27.7 | 90°40.7 54.8 | 189°18.2 00.6 | 198°13.7 26.2 Bock Ween heii 
Mer.pass.:13:02 v-0.5 d1.2 m-3.8 v0.9 d0.3 m1.0 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 33°49°9 9°58.1 
Al Na’ir 27°37.3.  -46°51.6 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 18.4 -29°30.8 
0 | 164°55.6 | 181°09.8  $08°26.5 | 105°41.6 N21°55.1 | 204°20.1  $16°00.5 | 213°15.9  $18°26.1 ao 13 48:6 pees 
1 | 179°58.0 | 196°09.4 25.3 | 120°42.5 55.4 | 219°22.0 00.3 | 228°18.1 26.0 Marka 13 33:3 5218.9 
2 195°00.5 | 211°08.9 24.1 | 135°43.4 55.7 | 234°24.0 00.1 | 243°20.3 26.0 Mar 05 Fri SHA Mer.pass 
3 210°03.0 | 226°08.5 + 23.0 | 150°44.4 - 56.0 | 249°25.9 16°00.0 | 258°22.5 + 25.9 Venus 18°34.9 11:54 
4 225°05.4 | 241°08.0 21.8 | 165°45.3 56.3 | 264°27.8 15°59.8 | 273°24.7 25.9 Mars  301°59.4 16:59 
5 240°07.9 | 256°07.6 20.6 | 180°46.2 56.6 | 279°29.7 59.6 | 288°27.0 25.8 Jupiter 39°51.3 10:27 
6 255°10.4 | 271°07.1 $08°19.4 | 195°47.2 N21°56.9 | 294°31.6 $15°59.5 | 303°29.2 $18°25.7 Saturn 48° 33.0 09:53 
7 270°12.8 | 286°06.6 18.2 | 210°48.1 57.2 | 309°33.5 59.3 | 318°31.4 25.7 
g | 285°15.3 | 301°06.2 17.1 | 225°49.0 57.5 | 324°35.4 59.1 | 333°33.6 pier | ease vee eae ee ee 
9 300°17.8 | 316°05.7 - 15.9 | 240°49.9 - 57.8 | 339°37.3 - 59.0 | 348°35.8 * 25.5 Mars  301°22.8 16:58 
10 | 315°20.2 | 331°05.3 14.7 | 255°50.9 58.1 | 354°39.2 58.8 3°38.0 25.5 *haparee naearo 10-04 
11 | 330°22.7 | 346°04.8 13.5 | 270°51.8 58.4 9°41.2 58.6 18°40.2 25.4 Saniva e367 solda 
12 | 345°25.1 °04.4 $08°12.3 | 285°52.7 N21°58.7 | 24°43.1 $15°58.5 | 33°42.4 $18°25.3 
13 0° 27.6 16° 03.9 11.2 | 300°53.7 59.0 39°45.0 58.3 48° 44.6 25.3 || Mar 07 Sun SHA Mer.pass 
14 15°30.1 31°03.5 10.0 | 315°54.6 59.3 54° 46.9 58.1 63° 46.8 25.2 Venus 16°14.3 11:56 
15 30°32.5 | 46°03.0 - 08.8 | 330°55.5 ++ 59.6 | 69°48.8 - 58.0 | 78°49.0 + 25.2 Mars 300°46.0 16:56 
16 45°35.0 | 61°02.6 07.6 | 345°56.4 21°59.9 | 84°50.7 57.8 | 93°51.2 25.1 Jupiter 3924.6 10:21 
17 60°37.5 76° 02.1 06.4 0°57.4 22°00.2 99°52.6 57.6 | 108°53.4 25.0 Saturn 48° 20.4 09:46 
18 75°39.9 | 91°01.7 $08°05.3 15°58.3 N22°00.5 | 114°54.5 $15°57.5 | 123°55.6  $18°25.0 Horizontal parallax 
19 90°42.4 | 106°01.2 04.1 30°59.2 00.8 | 129°56.4 57.3 | 138°57.8 24.9 Venus: 0.1 
20 | 105°44.9 | 121°00.7 02.9 | 46°00.1 01.1 | 144°58.4 57.1 | 154°00.0 24.8 Mars: 01 
21 | 120°47.3 | 136°00.3 ++ 01.7 | 61°O1.1 - 01.4 | 160°00.3 - 57.0 | 169°02.2 + 24.8 
22 | 135°49.8 | 150°59.8  08°00.5 | 76°02.0 01.7 | 175°02.2 56.8 | 184°04.4 24.7 
23 | 150°52.3 | 165°59.4  07°59.3 | 91°02.9 02.0 | 190°04.1 56.6 | 199°06.6 24.6 
Mer. pass.:12:58 v-0.5 d1.2 m-3.8 v0.9 d0.3 m1.0 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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h 
Fi Sun 
1 GHA 
D M 
0 177°06.7 < GHA eon 
1 . $06° 03 ue D 
3 192°06.8 oe 284°03.9 = ec d ap 
207° : i : S19° 
3 ae lhe 01.2 sees 74 aa 10.2 59.4" Lat. Twilight 
4 oe 06°00.2 soe 74 San: -10.1' , Naut. Civil Sunrise _ 
237°07.2 327°2 19°24.0 59.4 N 72° Suing all 
5 52°07 4 05°59.3 Sues 7.3’ iePaas -10.0° 593° 72 Gad. Onna et a wilight 
: is 1 : ai , : N B 5 N 
6 | 267°07 a ee ee 99° 59.3) li ee = 
7 eis $05°57.3 eens 7.2 19°53.4 59.3" 68° 04.58 ae 07:03 rae :23 9.42 
8 oe7eare 56.4 oEenre 7.1 520°02.9 : 59.3 66° 05:03 06.02 06:58 17:26 18:22 19:34 
9 312°07.9 55.4 39°33.9 7.1 20°12.3 -9.5' 59.3’ ea 05:07 06:02 06:53 17:31 er 19:27 
10 327°08.1 + 54.4 53°59.9 7.0" 20°21.6 -9.3' 59.3’ 60° 05:11 06:02 06:50 17:34 io 9:22 
- 342° 08.2 . 68° 25.9 S 20°30.8 aa 59.2' ieee 05:14 06:02 . 17:38 oe 19:17 
12 5 °51, 9° 20° 7 59.2' : 17. : 9.1 
ee cee ee ee 
: ’ : -8.8' ° : ; 7 i 
14 27°08.7 50.5 Pee 6.8" 520°57.4 e 59.2" oe 05:20 foe 06:38 17.45 er 19:08 
15 pees 49.6 | 126°09. 6.8 21°06.0 -8.7' 59.2" 05:22 06: 06:36 17:47 ch 9:05 
16 8 - 48 09.2 6.8" : -8.5' 50° i 6:01 06:3. : 18:22 
57°08.9 6 140°3 . 21°14.5 : 59.2’ ” 05:23 06: :34 17:49 : 19:03 
17 . 47 5.0 6.7" : -8.4 45 ; :00 06:3 18:23 
; 72°09.1 pe 155°00.7 6.7" 21°22.8 83° 59.1’ || y age 05:26 06:00 oo 17:51 18.23 19:02 
8 : 169° 21° = 59.1" : : 17: : 9:0 
19 ee $05°45.7 eo oe cai oO 59.1' 35° eo aes 06:26 pa 18:24 ieee 
; : -8.0' ; ° : : : . 
20 117°09.5 44.7 | 198°17. 6.6 §21°47.0 59.1 30 05:29 le 06:23 18.00 18:24 18:56 
21 | 132°09.7 tye |W aes ce oo ee || 20° | 05:28 oe ee ae 55 
2 147008 cape lege eae ee ee a ca) ee ae eee Ce eee 
3 162°09.9 pe 241°33.8 i 29° 10.0 he 59.0" ee 05:23 «05.47 ble 18:11 oS 8.54 
SD.=16.1 eee ee, ee 7 ae 10° | 05:18 05: 6:08 | 1814 18: 18:56 
d=1.0 6.4" 22°24 3’ 59.0" 20° | 05:1 5:43 06:04 8:35 «18:59 
Sat GH S a wl 59.0’ 30° ee 2 05:37 06.00 18:18 18:39 : 
. Dec tot 35° 5:02 05:30 05: ees 18:45 a 
0 177°10.1 ease GHA - 40° 04:56 05:26 ae 18:27 18:52 19:11 
i 192°10.2 5°39.9 | 270°046 63° Dec a ae ae 04:48 = 05:21 near 18:30 ieee 19:20 
207° 10.4 38.9 | 284°4) eS $22°31.6 04:39 = 05:14 18:34 : 9:26 
3 399°10. 38.0 300° 9.9 6.3’ 22°38. -7.0' 59.0' S 50° 04:26 05:44 18:37 19:01 19:33 
4 ie - 37.0 215.1 6.2' 5oe -6.8' ; 52° : 05:06 05: : 19:07 9 
237° 10.7 313°40 22°45.3 58.9 04:21 :39 18: 43 
5 36.0 A 6.2' : -6.7' 54° 05:02 8:42 10: 
252°10.8 : 328°05 : 22°51.9 58.9 04:14 : 05:37 18. 215 9:5 
6 35.0 5 6.2' ° -6.5' 58.9" 56° 04:58 ~—«O5: ‘44 ——«*+19-19 ‘55 
267° 11 ‘ 342° 30.7 ; 22°58.3 3 9 2 04:06 04: 135 18:47 z 20:00 
7 pt $05°34.1 | 356°55 6.1 93°04.7 oe 58.9 || 5 58° | 03:58 0 et 05:32 | 18:49 19:23 20:07 
8 297° 13 33.1 11°2 8 6.1’ $23°10.8 ae 58.9’ 60 03:47 04: 05:29 18:52 19:27 20:14 
9 " 32 0.9 6.1’ : -6.1' 42 05:26 19:33 
312°11.4 it 25° 46.0 Al 23° 16.9 ee : 18:55 19. 20:23 
a 327°11.5 ‘ ne 40°11.0 ee 23°22.7 me 58.8’ Lat. Eri Moonrise 38 20:33 
f . .0' ‘ -5.8" , ri 
: — 1.7 . oe 6.0" oo 5.6 | N 72° a eee Sun Fri Moonset 
57°11.8 * 01.0 0 pe . = Sat 
13 12°12.0 $05°28.3 asean 6.0 23° 39.4 a N70° | —_ = a Sun 
14 27 0 5.9" 5.3’ 58.7" 68° = _ 
1 27°12.1 3 97°509 5.9’ $23°44.7 eal : ae 03:23 = = — = 
5 42°12.3 26.3 112°15 9 93°49.8 : 58.7’ 02:44 05: = 06: =i —_ 
16 + 25.3 8 5.9" 3 -5.0' 64° 5:09 53 aa 
57°12.4 : 126° 40.7 : 23°54.7 "58.7" 02:16 04: =a 07.33 — 
17 72°12 24.4 141° ; 5.9’ 23°59 4.9 58.7’ 62° 01:56 :13 06:01 0 5 07:08 = 
18 a = 23.4 oe 5.9" a 47 58.7' 60° 01:39 eae 05:11 ee 08:04 08:1 
i. | denis $05°22.4 | 1 a ee 0 58.6° || N 58° Gil a, ea lhe a 
20 iG 21.5 SEG 5.8" $24°12. -4.4 58.6" 56° ae 02:91 04:17 7 oes 09:40 
21 Wey 20.5 20.0 5.8" a ae 54° 02:40 03: 08:55 09:22 
132°13.2 : 198° 44.8 24°17.1 58.6 01:02 : 3:58 09: : 10:03 
22 6a: * 19.5 : 5.8" 6 -4.1 ; 52° 02:27 03: :08 09:3 
23 aris 18. 213°09.6 = 5.8 ah -3.9" a 50° 00:53 02:15 Soe 09:19 =e 10:22 
162°13.5 8.5 297° 34.3 . 24°25.0 : 58.6’ 00:45 Go 03:29 09.2 09:52 0.38 
S 17.6 241° : 5.8" 24°28 -3.8" 58.5' 45° 00:27 2:04 03:17 :29 10:05 10: 
D.=16.1 d—1.0 59.1 5.7’ ae -3.6' 58.5' N 40° on: 01:42 02:52 ao 10:16 ey 
pun GHA Sp -161 35’ 58.5’ 35° 13 01:25 02: 87 1038.1 
Dec .D.=16.0 30° 00:01 01:10 32 10:12 a :29 
0 177°13 GHA = | oe o216 | 10:2 ‘57 11:49 
1 6 — $05°16 y D 20° ‘57 02:02 25 11:12 
192°13.8 6 256°23 ec d 5 ties 00: : 10.36 : 2-06 
2 207°13.9 15.6 a 5.7" $24° 35.6 = a Sa aoe 01:37 10:56 11:25 12:20 
: i ‘ 5 22) ° : : : : 
> 222° 14.1 146 | 2859133 5.7  24°38.8 a4 58.5' 0° | 23:59 0 = O1:17 | 11:13 oe 
4 237°14.2 13.7 299°38.0 5.7" 24°41.8 oe 58.5’ S 10° 23:42 : 00:57 11:29 a. 3:06 
; 952°14.4 ares 314°02.7 oy 24°44.7 7 58.4’ an a8 os = 00:38 ot 27 ie 
; ; . a 58.4" : ean : ; 2: 
7 tees $05°10.8 i. 5.7 Soe -2.7' s 35° | 23:54 ont 12:02 oe o 
4.6 , 52.2 ; -2.5 hs : 23:4 Zz 12:22 ; 06 
8 297°14.8 09.8 357°16 5.7 $24°52.5 : 58.4 40° 22:35 23. 0 =—- 12:3 13:28 14:31 
9 08 9 5.7 -2.3 45° 3:24 o :34 ioeio 
312°14.9 8 11°41.6 af 24°54.7 2. 58.4’ 22:18 23:05 — 12:47 ; 4:45 
10 | 327°15.1 mee) gee ee Sa s50° | 2158 2: oo of eer 
11 342°15.2 06.9 40°31.1 5.7 24°58.8 -2.0 58.3 52° 21.48 2:41 23:35 14:16 15:21 
12 ‘ 05.9 oe 5.7’ 25° : -1.9' 58.3" 54° . 22:29 2 13:23 14: 
357°15.4 54°55.8 i 5°00.5 417 3 21:37 : 3:23 1. :39 5:46 
= ia eee oo eet ey See Sliaee Vege ae 32 14:50 15: 
14 ee 03.9 es 5.8’ $25°0 : “15° 58.2’ 58° 21:10 22:01 22:53 13:42 15:03 1 me 
15 5.7 03 45.3 5.8 3 3.6 -1,4' , S 60° Z 21:44 22: 13:54 15:1 6:12 
42°15.9 0 98° 10.1 25°04.9 "58.2 20:54 21.23 2:34 ee 18 hae 
16 57°16.0 - 02.0 112°34.9 5.8" 25°06.0 -1.2' 58.2’ Z 22:11 14:24 15:35 16:47 
= Me Berane He ee es aah ae an 15:56 eH 
18 87° 5°00.0 | 141°24.5 5.8 25°07.8 -0.9' 58.2" Day Eqn.of Time 
19 6.3 $04°59 : 5.8 25° : -0.7' 58.1’ oo Mer. Moon 
102°16.5 el 155° 49.4 5°08.5 -06' 1 12" Pp Mer.Pass. 
20 117°16 58.1 170° 14. 5.9 §25°09 : 58.1’ gies. Ginna ass Upper Age 
21 6 5 14.2 5.9’ 0 -0.4 38S hh:mm Lower 2 
132°16.8 7.1 | 184°39.1 oe 25°09.4 "58.1 os | 4033) aE: Rhea. . Rha 2-24 
me 147°16.9 56.1 | 199°04.0 = 25°09.5 03° 58.1’ 06 | 11:20 27 0121 | 05 zmm_| 56-34% 
23 | 162°171 ool saesce. oa a as o7 | 11:06 1131211 | 06: 6 17:44 | Xd 
54.2 | 227°53. 5.9 25°0 0.1’ 58.0" ; 10:58 134 :13 fas : 
SD.=16.1 53.9 6.0’ 9.4 0.2" 11 07:11 \ } 
d=1.0 Fea beat eee 19:41 | ‘ 
SD 4 58.0" 
D.=15.9 
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Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 165°54.7 | 180°58.9  $07°58.2 | 106°03.8 N22°02.3 | 205°06.0  $15°56.5 | 214°08.8  $18°24.6 Alpheratz 357°38.3. —-29°12.3 
1 180°57.2 | 195°58.5 57.0 | 121°04.8 02.6 | 220°07.9 56.3 | 229°11.0 24.5 Ankaa 353°10.7.— -42° 11.7 
2 195°59.6 | 210°58.0 55.8 | 136°05.7 02.9 | 235°09.8 56.1 | 244°13.2 24.5 Schedar 349°35.0 56°39.1 
3 211°02.1 | 225°57.6 ++ 54.6 | 151°06.6 ++ 03.2 | 250°11.7. ++ 56.0 | 2599154 ++ 24.4 Diphda 348°50.7.—-17°52.5 
4 226°04.6 | 240°57.1 53.4 | 166°07.5 03.5 | 265°13.7 55.8 | 274°17.6 24.3 Achernar 335°23.1.— -57°08.1 
5 241°07.0 | 255°56.7 52.2 | 181°08.5 03.8 | 280°15.6 55.6 | 289°19.8 24.3 Hamal 327°54.9 —-.23°33.6 
6 256°09.5 | 270°56.3 $07°51.0 | 196°09.4 N22°04.0 | 295°17.5 $15°55.5 | 304°22.0 $18°24.2 Polaris 315°42.8 89°21.4 
7 | 271°12.0 | 285°55.8 49.9 | 211°10.3 04.3 | 310°19.4 55.3 | 319°24.2 24.1 Acamar 315°14.4— -40°13.6 
8 | 286°14.4 | 300°55.4 48.7 | 226°11.2 04.6 | 325°21.3 55.1 | 334°26.4 24.1 Menkar = 314"09.6 pee 
9 | 301°16.9 | 315°54.9 ++ 47.5 | 2419121 ++ 04.9 | 340°23.2 ++ 55.0 | 349°287 ++ 24.0 Mirfak = 308°32.9  49'°56.2 
10 | 316°19.4 | 330°54.5 46.3 | 256°13.1 05.2 | 355°25.1 54.8 4°30.9 23.9 Aldebaran = 290°43.2 16° 33.0 
11 | 331°21.8 | 345°54.0 45.1 | 271°14.0 05.5 | 10°27.0 54.6 | 19°33.1 23.9 Rigel 281°06.9-8'10.9 
12 | 346°24.3 | 0°53.6 $07°43.9 | 286°14.9 N22°05.8 | 25°29.0 $15°54.5 | 34°35.3 $18°23.8 ee Seenee ees 
13 °26.7 | 15°53.1 42.7 | 301°15.8 06.1 | 40°30.9 54.3 | 49°37.5 23.8 cis a esto b.  26°376 
14 16°29.2 | 30°52.7 41.5 | 316°16.8 06.4 | 55°32.8 54.1 | 64°39.7 23.7 iar ae ide 
15 31°31.7 | 45°52.2 ++ 40.3 | 331°17.7 -+ 06.7 | 70°34.7 ++ 540] 79°419 ++ 236 Bae pine are 
16 46°34.1 | 60°51.8 39.2 | 346°18.6 07.0 | 85°36.6 53.8 | 94°44.1 23.6 Carosus ena he esoae 
° ° ° ° ° 7 : 
17 61°36.6 | 75°51.3 38.0 1°19.5 07.3 | 100°38.5 53.6 | 109°46.3 23.5 Gifie’  oReoone . igeuao 
18 76°39.1 90°50.9 S07° 36.8 16° 20.4 N22°07.6 115° 40.4 $15°53.5 124° 48.5 $18°23.4 Adhara 255°08.1 -29° 00.3 
19 91°41.5 | 105°50.5 35.6 | 31°21.4 07.9 | 130°42.4 53.3 | 139°50.7 23.4 Procyon 244°53.9 5°101 
20 106°44.0 | 120°50.0 34.4 | 46°22.3 08.2 | 145°44.3 53.1 | 154°52.9 23.3 Pollux 243°20.9 +—«-27°58.5 
21 121°46.5 | 135°496 ++ 33.2 | 61°23.2 -+ 08.5 | 160°46.2 ++ 53.0 | 169°551 ++ 233 Avior 234°15.5 -59°34.8 
22 136° 48.9 150°49.1 32.0 76° 24.1 08.7 175°48.1 52.8 184°57.3 23.2 Suhail 222°48.2 -43°31.2 
23 151°51.4 165°48.7 30.8 91°25.0 09.0 190°50.0 52.6 199°59.5 23.1 Miaplacidus  221°38.0 -69° 48.4 
Mer.pass.:12:54 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.0 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°.44.3, 61°38.2 
Denebola 82° 27.8 4° 27.2 
0 166°53.9 | 180°48.2  $§07°29.6 | 106°26.0 N22°09.3 | 205°51.9 $15°52.5 | 215°01.7 $18°23.1 Gienah 175°465  -17°39.6 
1 181°56.3 195°47.8 28.4 121°26.9 09.6 220°53.8 52.3 230° 03.9 23.0 Acrux 73°02.8 -63°12.8 
2 196°58.8 | 210°47.4 27.2 | 136°27.8 09.9 | 235°55.8 52.2 | 245°06.2 22.9 Gacrux 171°545  -57°138 
3 212°01.2 | 225°46.9 ++ 26.0 | 151°28.7 ++ 10.2 | 250°57.7. ++ 52.0 | 260°084 ++ 229 Alioth  166°15.3.  55°506 
4 227°03.7 | 240°46.5 24.8 | 166°29.6 10.5 | 265°59.6 51.8 | 275°10.6 22.8 Sries 58°25.3 --11°16.3 
5 242°06.2 | 255°46.0 23.7 | 181°30.6 10.8 | 281°01.5 51.7 | 290°12.8 22.7 Alkaid 52°54.2 «49°13 
6 257°08.6 | 270°45.6  $07°22.5 | 196°31.5 N22°11.1 | 296°03.4 $15°51.5 | 305°15.0  $18°22.7 Hadar  148°39.9 —_ -60°28.3 
7 272°11.1 | 285°45.1 21.3 | 211°32.4 11.4 | 311°05.3 51.3 | 320°17.2 22.6 Menkent  148°01.0 — -36°28.3 
8 287°13.6 | 300°44.7 20.1 | 226°33.3 11.7 | 326°07.3 51.2 | 335°19.4 22.6 Arcturus  145°50.6 9°04.2 
9 302°16.0 | 315°443 ++ 18.9 | 241°34.2 ++ 11.9 | 341°09.2 ++ 51.0 | 350°216 ++ 225 Rigil Kent. 39°44.1  -60°55.1 
10 | 317°18.5 | 330°43.8 17.7 | 256°35.2 12.2 | 356°11.1 50.8 5°23.8 22.4 Kochab 137°19.2.——74°03.9 
11 | 332°21.0 | 345°43.4 16.5 | 271°36.1 12.5 11°13.0 50.7 | 20°26.0 22.4 Zuben' ubi 36°59.3.  -16°07.7 
12 347° 23.4 0°42.9  $§07°15.3 | 286°37.0 N22°12.8 26°14.9 $15°50.5 35°28.2 $18°22.3 Alphecca 26°06.3 26°38.4 
13 2°25.9 15°42.5 14.1 | 301°37.9 13.1 41°16.8 50.3 50° 30.4 22.2 Antares 12°19.6 — -26°28.6 
14 17°28.4 | 30°42.1 12.9 | 316°38.8 13.4 | 56°18.7 50.2 | 65°32.6 22.2 Atria 107°16.6 = -69° 03.6 
15 32°30.8 | 45°41.6 ++ 11.7 | 331°39.7 -+ 13.7 | 71°20.7 ++ 50.0 | 80°348 ++ 221 Sabik 102°06.4 — -15° 45.0 
16 47°33.3 | 60°41.2 10.5 | 346°40.7 14.0 | 86°22.6 49.8 | 95°37.0 22.1 Shaula  96°14.6——-37°07.0 
17 62°35.7 | 75°40.8 09.3 1°41.6 14.3 | 101°24.5 49.7 | 110°39.3 22.0 Rasalhague = 96° 01.5 2°32.5 
is 6 & 6 3 & a 6 6 Eltanin 90° 43.7 51°28.9 
18 77°38.2 | 90°40.3 $07°08.1 16°42.5 N22°14.5 | 116°26.4 $15°49.5 | 125°41.5 $18°21.9 aceance Baeah a” ude on a 
19 92°40.7 | 105°39.9 06.9 | 31°43.4 14.8 | 131°28.3 49.3 | 140°43.7 21.9 ee os eae — aaa 
20 107°43.1 | 120°39.4 05.7 | 46°44.3 15.1 | 146°30.2 49.2 | 155°45.9 21.8 ‘i a vente” <ontie S 
21 122°45.6 | 135°39.0 -- 04.5 61°45.2 ++ 15.4 | 161°32.2 ++ 49.0 | 170°481 -- 21.7 ee patna. eRe 
22 | 137°48.1 | 150°38.6 03.3 | 76°46.2 15.7 | 176°34.1 48.8 | 185°50.3 21.7 Butea -Seseatar ‘aeeesae 
° ° ° ° ° - = ie 
23 152°50.5 | 165°38.1 02.1 | 91°47.1 16.0 | 191°36.0 48.7 | 200°52.5 21.6 Bek: -o-aeegeo + ae sotd 
Mer.pass.:12:50 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.0 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Enif 3°14 9°58.1 
AINa'ir —-27°37.3.— -46°51.6 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29° 30.8 
° ° ° ° ° ° ° ° ° Scheat 13°48.5 28°11.7 
0 167°53.0 | 180°37.7 $07°00.9 | 106°48.0 N22°16.3 | 206°37.9 $15°48.5 | 215°54.7 $18°21.6 Kieth aes a 
1 182°55.5 | 195°37.3 06°59.7 | 121°48.9 16.5 | 221°39.8 48.3 | 230°56.9 21.5 aie i : 
2 197°57.9 210° 36.8 58.5 136° 49.8 16.8 236°41.7 48.2 245°59.1 21.4 Mar 08 Mon SHA Mer.pass 
3 213°00.4 | 2259364 ++ 57.3 | 151°50.7 ++ 17.1 | 251°43.7 ++ 48.0 | 261°013 ++ 21.4 Venus —-:15°04.2 11:56 
4 228°02.9 | 240°36.0 56.1 | 166°51.6 17.4 | 266°45.6 47.8 | 276°03.5 21.3 Mars 300°09.1 16:55 
5 243°05.3 | 255°35.5 54.9 | 181°52.6 17.7 | 281°47.5 47.7 | 291°05.8 21.2 Jupiter 39°11.3 10:18 
6 258°07.8 | 270°35.1  $06°53.7 | 196°53.5 N22°18.0 | 296°49.4 $15°47.5 | 306°08.0  $18°21.2 Saturn _48°14.1 09:42 
7 273°10.2 | 285°34.7 52.5 | 211°54.4 18.3 | 311°51.3 47.3 | 321°10.2 21.1 
8 | 288°12.7 | 300°34.2 51.3 | 226°55.3 18.5 | 326°53.3 47.2 | 336°12.4 a1. || Mer Wao ae ae 
9 303°15.2 | 315°33.8 ++ 50.1 | 241°56.2 ++ 18.8 | 341°55.2 ++ 47.0 | 3519146 ++ 21.0 Mars 299°32.1 16:53 
10 | 318°17.6 | 330°33.4 48.9 | 256°57.1 19.1 | 356°57.1 46.8 6°16.8 20.9 Jupiter 38°58.1 1015 
11 | 333°20.1 | 345°32.9 47.7 | 271°58.0 19.4 11°59.0 46.7 | 21°19.0 20.9 Caan 4ehe7 6 09:38 
12 | 348°22.6 0°32.5 $§06°46.5 | 286°58.9 N22°19.7 | 27°00.9 $15°46.5 | 36°21.2 $18°20.8 
13 3° 25.0 15°32.1 45.2 | 301°59.9 20.0 42°02.8 46.3 51°23.4 20.7 || Mar 10 Wed SHA Mer.pass 
14 18°27.5 30° 31.6 44.0 | 317°00.8 20.2 57° 04.8 46.2 66° 25.6 20.7 Venus 12°44.7 11:58 
15 33°30.0 | 45°31.2 ++ 42.8 | 332°01.7 ++ 205 | 72°06.7 ++ 46.0 | 819278 ++ 206 Mars 298°55.0 16:52 
16 48°32.4 | 60°30.8 41.6 | 347°02.6 20.8 | 87°08.6 45.9 | 96°30.1 20.6 Jupiter = 38°44.9 10:12 
17 63° 34.9 75° 30.3 40.4 2°03.5 21.1 | 102°10.5 45.7 | 111°32.3 20.5 Saturn 48° 01.7 09:35 
18 78°37.3 | 90°29.9  $06°39.2 17°04.4 N22°21.4 | 117°12.4 $15°45.5 | 126°34.5 $18°20.4 Horizontal parallax 
19 93°39.8 | 105°29.5 38.0 32°05.3 21.7 | 132°14.4 45.4 | 141°36.7 20.4 Venus: 0.1 
20 108°42.3 | 120°29.0 36.8 | 47°06.2 21.9 | 147°16.3 45.2 | 156°38.9 20.3 Mars: 0.1 
21 123°44.7 | 135°28.6 ++ 35.6 | 62°07.1 ++ 22.2 | 162°18.2 ++ 45.0 | 1719411 ++ 202 
22 138°47.2 | 150°28.2 34.4 | 77°08.1 22.5 | 177°20.1 44.9 | 186°43.3 20.2 
23 153°49.7 | 165°27.8 33.2 | 92°09.0 22.8 | 192°22.0 44.7 | 201°45.5 20.1 
Mer.pass.:12:46 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.0 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 
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2021 March 08 to Mar. 10 
















































































h Sun Moon 
Mon GHA Dec GHA Ee Dec d HP Lat. Twilight : Sunrise Sunset : Twilight 
0 177°17.2-$04°53.2 | 242°18.9 6.0 $25°08.7 0.5’ 58.0" ents! =: Epa ent _ Na 
1 192°17.4 52.2 256° 43.9 6.0’ 25°08.1 0.7’ 58.0’ N 72° 04:27 05:47 06:54 17:29 18:36 19:57 
2 207°17.5 51.3 271°09.0 6.1’ 25°07.3 0.8’ 57.9’ N 70° 04:37 05:49 06:49 17:34 18:34 19:47 
3 222°17.7 + 50.3 285°34.1 6.1’ 25°06.4 1.0’ 57.9’ 68° 04:45 05:50 06:45 17:37 18:33 19:39 
4 237°17.8 49.3 299°59.2 6.1’ 25°05.3 11} 57.9’ 66° 04:51 05:51 06:42 17:41 18:32 19:32 
5 252°18.0 48.3 314° 24.3 6.2’ 25°04.1 1.3" 57.9’ 64° 04:57 05:52 06:39 17:43 18:31 19:26 
6 267°18.1 S04°47.4 328°49.5 6.2’ $25°02.7 1.5’ 57.9’ 62° 05:01 05:53 06:37 17:46 18:30 19:22 
7 282°18.3 46.4 343°14.7 6.3’ 25°01.2 1.6’ 57.8" 60° 05:05 05:53 06:34 17:48 18:29 19:18 
8 297° 18.4 45.4 357°40.0 6.3" 24°59.5 1.8 57.8" N 58° 05:08 05:53 06:32 17:50 18:29 19:15 
9 312° 18.6 * 44.4 12° 05.3 6.3 24" 97.7 1.9 57.8 56° 05:11 05:54 06:31 17:51 18:28 19:12 
10 327 18.7 43.5 26° 30.7 6.4’ 2495.7 2.1' 57.8" 54° 05:13 05:54 06:29 17:53 18:28 19:09 
11 342°18.9 42.5 40°56.1 6.4’ 24°53.5 2.2 57.7 52° 05:15 05:54 06:28 17:54 18:28 19:07 
12 357°19.1 $04°41.5 55°21.5 6.5" $24°51.2 2.4' 57.7’ 50° 05:17 05:54 06:26 17:56 18:28 19:05 
13 12°19.2 40.5 69° 47.0 6.5" 24° 48.8 2.5! 57.7’ 45° 05:20 05:54 06:23 17:58 18:28 19:02 
14 27°19.4 39.6 84° 12.6 6.6" 24° 46.2 2.7 57.7" N 40° 05:23 05:54 06:21 18:01 18:28 18:59 
15 42°19.5 - 38.6 98°38.2 6.6 24°43.4 2.8" 87.7" ace. | nese <Gecd eis isan. eae dec 
16 57°19.7 37.6 | 113°03.8 6.7' 24°40.6 3.0" 57.6" See | <oeas - 05:53 06.17 18.05 18.28 18.56 
17 72°19.8 36.6 127°29.5 6.7 24° 37.5 Sel 57.6 20° 05:26 05:51 06:13 18:08 18:30 18:55 
18 87° 20.0 S04° 35.6 141°55.3 6.8" $24° 34.3 3.3’ 57.6’ N 10° 05:25 05:49 06:10 18:11 18:32 18:56 
19 102°20.1 34.7 156°21.1 6.8" 24°31.0 3.4' 57.6’ ‘Oo 05:22 05:46 06:07 18:14 18:34 18:59 
20 117° 20.3 33.7 170° 47.0 6.9" 24° 27.5 3.6’ 57.6’ ° : ‘ : : : : 
21 132°20.4 - 32.7 | 185°12.9 7.0" 24°23.9 3.7" 57.5" 2 a 7 ae oe me ra oe 
22 147° 20.6 31.7 199° 38.9 7.0° 24° 20.1 3.8" 57.5’ 30° 05:04 05:32 05:57 18:24 18:48 19:16 
3 3 i : : : : : : : : 
23 162° 20.8 30.8 214° 04.9 til 24°16.2 4.0 57.5 35° 04:59 05:29 05:54 18:26 18:52 19:22 
SD.=16.1 d=1.0 $.D.=15.7 40° 04:52 05:24 05:51 18:29 18:56 19:28 
45° 04:43 05:18 05:48 18:32 19:02 19:37 
tHe He Eee lle v Bee a HE s50° | 04:32 05:11 05:44 | 18:36 19:08 19:48 
0 177° 20.9 S04° 29.8 228°31.0 7.1’ $24°12.1 4.1’ 57.5 52° 04:27 05:08 05:42 18:37 19:12 19:53 
1 192°21.1 28.8 242°57.2 7:2) 24°07.9 4.3 57.5 54° 04:21 05:04 05:40 18:39 19:15 19:59 
2 207°21.2 27.8 257° 23.4 7.3’ 24° 03.6 4.4’ 57.4 56° 04:14 05:00 05:38 18:41 19:19 20:05 
3 222°21.4 + 26.8 271°49.7 7.3’ 23°59.1 4.5’ 57.4 58° 04:06 04:56 05:36 18:44 19:24 20:13 
4 237°21.5 25.9 286° 16.1 7A’ 23°54.5 47 57.4 S 60° 03:57 04:50 05:33 18:46 19:29 20:22 
5 252°21.7 24.9 300° 42.5 7.5" 23° 49.8 4.3’ 57.4 
6 267°21.9 $04°23.9 | 315°09.0 7.5° $23°44.9 5.0’ 57.3" Lat. Moonrise Moonset 
7 282° 22.0 22.9 | 329°35.6 7.6" 23°39.9 5.1’ 57.3" Mon Tue Wed Mon Tue Wed 
8 297° 22.2 22.0 344°02.3 tt 23°34.7 5.2’ 57.3’ N 72° = = = = = = 
9 312°22.3 210) 358°29.0 ae 23° 29.4 5.4" 57.3! N 70° = = — = = —_ 
10 327° 22.5 20.0 12°55.8 7.8 23° 24.0 5.5 57.3 68° —= _ 08:41 = = 11:32 
11 342°22.6 19.0 27° 22.6 7.9" 23°18.4 5.6’ 57.2 ° : 
66 —_ 08:24 07:54 —_ 09:57 12:18 
12 357° 22.8 $04°18.0 41°49.5 8.0" $23°12.8 bt 57.2 64° 07:04 07:20 07:23 09:18 11:00 12:48 
13 12°23.0 17.1 56°16.5 8.0’ 23° 06.9 5.9’ 57.2 62° 06:14 06:45 07:00 10:08 11:34 13:10 
14 27°23.1 16.1 70° 43.6 | ca oe aC 60° | 05:42 06:20 06:42 10:39 11:59 13:28 
15 42° 23.3 15.1 85°10.8 iD? 54. 1 57. ° : : . : : ' 
16 57°23.4 14.1 99°38.0 8.3 22°48.7 6.3’ 557.1 Noe | fone ORM) de:20 ae ae ai 
17 72° 23.6 13.1 114°05.3 8.3’ 22°42.4 6.4’ 57.1' ae, oe = oo ti ie Dee 
54 04:43 05:29 06:01 11:38 12:49 14:07 
18 87° 23.7 $04°12.2 128° 32.7 8.4’ $22°36.0 6.5’ 57.1’ 52° 04:30 05:16 05:51 11:52 13:02 14:17 
19 102° 23.9 11.2 143°00.1 8.5’ 22°29.4 6.6’ 57.1' 50° 04:17 05:05 05:42 12:04 13:12 14:26 
20 117°24.1 on eal ool a3 aa 45° | 03:52 04:42 05:22 12:28 13:35 14:44 
21 132°24.2 - 09. 171°55. 7 5. 9° 57.0" F ; 
22 147°24.4 08.2 186° 23.0 3.7’ 22°09.0 7.0' 57.0" N eu 03:32 04:24 05:07 12:48 13:53 14:59 
23 162°24.5 07.3 | 200°508 88 22°019 7.1’ 57.0’ soa ween see Oh oe |) 2302 | ee fat 
30° 03:01 03:55 04:41 13:19 14:21 15:22 
SD.=16.1 d=1.0 S.D.=15.6 20° | 02:37 03:32 04:21 13:43 14:43 15:41 
N 10° 02:16 03:12 04:04 14:04 15:02 15:57 
chi lis DES ene u a d lid o° | 01:56 02:53 «= 03:47 || «14:23 = «15:19 16:12 
0 177° 24.7 $04°06.3 215°18.6 8.9" $21°54.8 7.2' 57.0’ ° . : g : 3 2 
1 192°24.9 05.3 | 229°46.6 9.0' 21°47.5 7.3' 57.0" 2 ae Lae ao. ee and ae 
3 07°25 .0 04.3 74A°14.6 Qt 31°40.1 75) 56.9’ 20" 01:15 02:14 03:13 15:04 15:56 16:43 
3 | 222°25.2 - 033 | 258°42.7 91’ 219326 «7.6 56.9" epee. See. ae sean. -aeag a 
4 237° 25.3 02.4 273° 10.9 9.2" 21°24.9 77 56.9’ fe 00:20 01-22 02:27 15:58 16:45 17:24 
5 252°25.5 ola | 2879301 9.3 21172 7.8 56.9 45° | 00:00 01:03 O2:11 1617 17:02 ~—«*17:38 
6 267° 25.7 S04° 00.4 302°07.5 9.4’ $21°09.4 7.9' 56.9’ ° . . : a 2 
i 282°25.8 03°59.4 316°35.9 9.5’ 21°01.4 8.0’ 56.8’ 7 ae a ae a fee ee 2 
8 297° 26.0 58.4 331°04.4 9.6’ 20°53.4 8.1' 56.8" 54° oa 00:15 01:30 17:05 17:44 18-12 
9 312° 26.1 * 57.5 345° 33.0 9.6' 20° 45.2 8.2" 56.8" ° ; ; : : : : 
56 = 00:00 01:18 17:21 17:57 18:22 
10 327° 26.3 56.5 0°01.7 9.7’ 20° 36.9 8.3’ 56.8" ° 
11 342° 26.5 55.5 14°30.4 9.8" 20°28.5 8.4" 56.7’ 2 aie a ee ce oe ee 
: ; : : : S$ 60° | 23:21 = 00:46 18:00 18:29 18:47 
12 357° 26.6 S$03°54.5 28°59.3 9.9’ $20° 20.1 8.5’ 56.7’ 
13 12° 26.8 53.5 43°28.2 10.0’ 20°11.5 8.6’ 56.7’ Sun Moon 
14 27° 26.9 52.6 57° 57.2 10.1 20° 02.8 8.7’ 56.7’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 42°27.1 » 51.6 72° 26.3 10.1’ 19°54.0 8.8" 56.7’ _ oo" 12h Pass Upper Lower 25-27 
16 57°27.3 50.6 86°55.5 10.2’ 19°45.1 8.9’ 56.6’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 24-9% 
17 72° 27.4 49.6 | 101°248 10.3’ 19°36.2 9.0' 56.6’ os | = WM iba ean. ee. | a 
18 87° 27.6 S$03° 48.6 115°54.1 10.4’ $19°27.1 9.1’ 56.6’ - 5 , sl : { ) 
1 | ere swag | uss) soe sugizz_ sx 566 | op | aoa apa 1230 | 00s se |(@& 
20 117° 27.9 46.7 144°53.1 10.6’ 19°08.7 9.3’ 56.6’ : : : : ; 
21 132°28.1 45.7 159° 22.7 10.6’ 18°59.3 9.4’ 56.5’ 
22 147° 28.2 44.7 173°52.3 10.7’ 18° 49.9 9.5’ 56.5’ 
23 162° 28.4 43.7 188°22.1 10.8’ 18° 40.3 9.6’ 56.5’ 
SD.=16.1 d=1.0 S.D.=15.5 
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March 11, 12, 13 (Thu., Fri., Sat.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 168°52.1 | 180°27.3 $06°32.0 | 107°09.9 N22°23.1 | 207°24.0 $15°44.5 | 216°47.7 $18°20.1 Alpheratz 357° 38.3 29° 12.3 
1 183°54.6 | 195°26.9 30.8 | 122°10.8 23.3 | 222°25.9 44.4 | 231°50.0 20.0 Ankaa 353°10.7.— -42°11.7 
2 198°57.1 | 210°26.5 29.6 | 137°11.7 23.6 | 237°27.8 44.2 | 246°52.2 19.9 Schedar  349°35.0 56°39.1 
3 213°59.5 | 225°26.0 ++ 28.3 | 152°12.6 ++ 23.9 | 2529297 ++ 44.0 | 261°544 ++ 19.9 Diphda 348°50.7.—-17°52.5 
4 229°02.0 | 240°25.6 27.1 | 167°13.5 24.2 | 267°31.6 43.9 | 276°56.6 19.8 Achernar — 335°23.1.— -57°08.1 
5 244°04.5 | 255°25.2 25.9 | 182°14.4 24.5 | 282°33.6 43.7 | 291°58.8 19.7 Hamal —_327°54.9 23° 33.6 
6 259°06.9 | 270°24.8  $06°24.7 | 197°15.3  N22°24.7 | 297°35.5 $15°43.5 | 307°01.0  $18°19.7 Polaris — 315°44.1 89°21.4 
7 274°09.4 | 285°24.3 23.5 | 212°16.2 25.0 | 312°37.4 43.4 | 322°03.2 19.6 Acamar = 315°14.4 — -40° 13.5 
8 | 289°11.8 | 300°23.9 22.3 | 227°17.2 25.3 | 327°39.3 43.2 | 337°05.4 19.6 Menkar 3147 09.6 Pe lOe 
9 | 304°14.3 | 315°235 ++ 211 | 242°181 ++ 25.6 | 342°41.2 ++ 43.0 | 352°076 ++ 195 Mirfak = 308° 32.9 49°56.2 
10 | 319°16.8 | 330°23.1 19.9 | 257°19.0 25.9 | 357°43.2 42.9 7°09.9 19.4 Aldebaran = 290°43.3 16 ''33.0 
11 334°19.2 | 345°22.6 18.7 | 272°19.9 26.1 12°45.1 42.7 22°12.1 19.4 Rigel 281 06.9 8 10.9 
12 | 349°21.7 0°22.2 $§06°17.4 | 287°20.8 N22°26.4 | 27°47.0 $15°42.5 | 37°14.3 $18°19.3 ie enone pre 
13 4°24.2 15°21.8 16.2 | 302°21.7 26.7 | 42°48.9 42.4 | 52°16.5 19.3 oh . 578° 6 aea7 6 
14 19° 26.6 30°21.4 15.0 | 317°22.6 27.0 | 57°50.8 42.2 | 67°18.7 19.2 aaa a7eeaG 6 elie 
15 34°29.1 45°20.9 ++ 13.8 | 332°23.5 ++ 27.2 | 72°528 ++ 420 | 82°209 ++ 19.1 bee arctes s eats 
16 49°31.6 | 60°20.5 12.6 | 347°24.4 27.5 | 87°54.7 41.9 | 97°23.1 19.1 ‘Canopus aeaoeag . Sexsae > 
° ° fo} ° ° * a 
17 64°34.0 | 75°20.1 11.4 2°25.3 27.8 | 102°56.6 41.7 | 112°25.3 19.0 Fin” SeaeoR Ee: cteedaS 
18 79° 36.5 90°19.7 $06°10.2 17°26.2 N22°28.1 | 117°58.5 $15°41.5 | 127°27.55 $18°18.9 Adhara 255°082 --29°00.3 
19 94°38.9 | 105°19.2 08.9 32°27.1 28.4 | 133°00.5 41.4 | 142°29.8 18.9 Procyon  244°53.9 5°10.1 
20 | 109°41.4 | 120°18.8 07.7 | 47°28.0 28.6 | 148°02.4 41.2 | 157°32.0 18.8 Pollux 243°20.9 27°58.5 
21 | 124°43.9 | 1359184 ++ 065 | 62°28.9 ++ 28.9 | 163°04.3 ++ 41.1 | 172°342 ++ 188 Avior 234°155 —-59°34.8 
22 139°46.3 | 150°18.0 05.3 77°29.9 29.2 | 178°06.2 40.9 | 187°36.4 18.7 Suhail  222°48.2 -43°31.2 
23 154° 48.8 165°17.5 04.1 92° 30.8 29.5 193°08.1 40.7 202° 38.6 18.6 Miaplacidus 221° 38.0 -69° 48.4 
Mer.pass.:12:42 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.1 v1.9 d0.2 m-1.8 v2.2 d0.1 m0.7 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3 61° 38.2 
Denebola 182° 27.8 4° 27.2 
0 169°51.3 | 180°17.1 $06°02.9 | 107°31.7 N22°29.7 | 208°10.1  $15°40.6 | 217°40.8  $18°18.6 Gienah 175°465 —--17°39.6 
1. 184°53.7 | 195°16.7 01.7 | 122°32.6 30.0 | 223°12.0 40.4 | 232°43.0 18.5 Acrux 173°028 63° 12.9 
2 199°56.2 | 210°16.3 06°00.4 | 137°33.5 30.3 | 238°13.9 40.2 | 247°45.2 18.5 Gacrux 171°545  -57°13.8 
3 214°58.7 225°15.8 05°59.2 152°34.4 ++ 30.6 253°15.8 ++ 40.1 262° 47.5 ++ 18.4 Alioth 166° 15.3 55°50.6 
4 230°01.1 | 240°15.4 58.0 | 167°35.3 30.8 | 268°17.8 39.9 | 277°49.7 18.3 Spica 158°253 --11°16.3 
5 245° 03.6 255° 15.0 56.8 182° 36.2 31.1 283°19.7 39.7 292°51.9 18.3 Alkaid 152°54.1 49° 12.3 
6 260°06.1 | 270°14.6  $05°55.6 | 197°37.1 N22°31.4 | 298°21.6  $15°39.6 | 307°54.1 $18°18.2 Hadar  148°39.9 —_-60°28.3 
7 275°08.5 | 285°14.2 54.4 | 212°38.0 31.7 | 313°23.5 39.4 | 322°56.3 18.1 Menkent  148°01.0 —--36°28.3 
8 290°11.0 | 300°13.7 53.1 | 227°38.9 31.9 | 328°25.4 39.2 | 337°58.5 18.1 Arcturus 145°50.5 9°04.2 
9 305°13.4 | 315°13.3 ++ 51.9 | 242°30.8 ++ 32.2 | 3439274 ++ 39.1 | 353°00.7 ++ 18.0 Rigil Kent. 139°44.1 —_ -60°55.1 
10 | 320°15.9 | 330°12.9 50.7 | 257°40.7 32.5 | 358°29.3 38.9 8°03.0 18.0 Kochab —137°19.2 74° 03.9 
11 | 335°18.4 | 345°12.5 49.5 | 272°41.6 32.7 13°31.2 38.7 | 23°05.2 17.9 Zuben'ubi 136°59.3.— -16°07.7 
12 | 350°20.8 0°12.1 $05°48.3 | 287°42.5 N22°33.0 | 28°33.1 $15°38.6 | 38°07.4 $18°17.8 Alphecca — 126°06.2 26° 38.4 
13 5°23.3 | 15°11.6 47.0 | 302°43.4 33.3 | 43°35.1 38.4 | 53°09.6 17.8 Antares 112°19.6 — -26°28.6 
14 20° 25.8 30°11.2 45.8 | 317°44.3 33.6 58°37.0 38.2 68°11.8 17.7 Atria 107°16.5 = -69°03.6 
15 35°28.2 | 45°108 ++ 44.6 | 332°45.2 -+ 33.8 | 73°389 ++ 381 | 83°140 ++ 177 Sabik = 102°06.3. -15°45.0 
16 50°30.7 | 60°10.4 43.4 | 347°46.1 34.1 | 88°40.8 37.9 | 98°16.2 17.6 Shaula 96°14.6 = -37°07.0 
17 65° 33.2 75° 10.0 42.2 2°47.0 34.4 | 103°42.8 37.7 | 113°18.5 17.5 Rasalhague 96°01.5 2°32.5 
é js 3 6 é 6 é 3 $ Eltanin 90° 43.7 51°28.8 
18 80°35.6 90°09.5  $05°40.9 17°47.9 N22°34.7 | 118°44.7  $15°37.6 | 128°20.7 $18°17.5 ct Anet age 96 4 apo 
19 95°38.1 | 105°09.1 39.7 32° 48.8 34.9 | 133°46.6 37.4 | 143°22.9 17.4 ene Ses : Siena. See4r 6 
20 | 110°40.5 | 120°08.7 38.5 47°49.7 35.2 | 148°48.5 37.3 | 158°25.1 17.3 . aie Weehe S155 
21 125°43.0 | 135°08.3 -- 37.3 62°50.6 ++ 35.5 | 163°50.5 ++ 37.1 | 1739273 +--+ 173 Ree Goonies BeeES 
22 | 140°45.5 | 150°07.9 36.1 | 77°51.5 35.7 | 178°52.4 36.9 | 188°29.5 17.2 Biscaak hd nce 
fo} fe} fe} ° O° - = ie 
23 | 155°47.9 | 165°07.5 34.8 92°52.4 36.0 | 193°54.3 36.8 | 203°31.7 17.2 nee eeaas weep 
Mer.pass.:12:39 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.7 Enif 33°42.1 9°58.1 
Al Na’ir 27°37.3 -46°51.6 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29°30.8 
o | 170°50.4 | 180°07.0  $05°33.6 | 107°53.3  N22°36.3 | 208°56.2 $15°36.6 | 218°34.0  $18°17.1 Scheat =» 13°48.5 0 28711.6 
1 | 185°52.9 | 195°06.6 32.4 | 122°54.2 36.5 | 223°58.2 36.4 | 233°36.2 17.0 Markab:s-219593:3'— — db218'3 
2 200°55.3 210° 06.2 31.2 137°55.1 36.8 239°00.1 36.3 248° 38.4 17.0 Mar 11 Thu SHA Mer.pass 
3 215°57.8 | 225°05.8 ++ 29.9 | 152°56.0 ++ 37.1 | 254°02.0 ++ 36.1 | 263°406 -+ 16.9 Venus 11°35.2 11:59 
4 231°00.3 | 240°05.4 28.7 | 167°56.9 37.3 | 269°03.9 35.9 | 278°42.8 16.9 Mars 298° 17.7 16:50 
5 246°02.7 | 255°05.0 27.5 | 182°57.8 37.6 | 284°05.9 35.8 | 293°45.0 16.8 Jupiter 38° 31.8 10:09 
6 261°05.2 | 270°04.5 $§05°26.3 | 197°58.7 N22°37.9 | 299°07.8  $15°35.6 | 308°47.2 $18°16.7 Saturn 47°55.6 09:31 
7 276°07.7 | 285°04.1 25.1 | 212°59.6 38.2 | 314°09.7 35.4 | 323°49.5 16.7 - 
g | 291°10.1 | 300°03.7 23.8 | 228°00.5 38.4 | 329°11.6 35.3 | 338°51.7 16.6 Mer Ene oe gatas 
9 306°12.6 | 315°03.3 ++ 22.6 | 243°01.4 ++ 38.7 | 3449136 ++ 35.1 | 353°539 ++ 166 Mars 297°404 16:49 
10 | 321°15.0 | 330°02.9 21.4 | 258°02.3 39.0 | 359°15.5 34.9 8°56.1 16.5 duipiter 38°18.8 10:06 
11 | 336°17.5 | 345°02.5 20.2 | 273°03.2 39.2 14°17.4 34.8 | 23°58.3 16.4 Sahin AACE 09.28 
12 | 351°20.0 0°02.1 $05°18.9 | 288°04.1 N22°39.5 | 29°19.3 $15°34.6 | 39°00.5 $18°16.4 
13 6° 22.4 15°01.6 17.7 | 303°05.0 39.8 44°21.3 34.4 54°02.8 16.3 Mar 13 Sat SHA — Mer.pass 
14 21°24.9 30°01.2 16.5 | 318°05.9 40.0 59°23.2 34.3 69° 05.0 16.2 Venus 9° 16.6 12:00 
15 36°27.4 | 45°00.8 ++ 15.3 | 333°068 +--+ 40.3 | 749251 ++ 341 | 84°07.2 ++ 16.2 Mars — 297°02.9 16:47 
16 51°29.8 | 60°00.4 14.0 | 348°07.7 40.6 | 89°27.0 34.0 | 99°09.4 16.1 Jupiter 38°05.8 10:03 
17 66° 32.3 75° 00.0 12.8 3° 08.6 40.8 | 104°29.0 33.8 | 114°11.6 16.1 Saturn 47° 43.6 09:24 
18 81°34.8 89°59.6  $05°11.6 18°09.5 N22°41.1 | 119°30.9 $15°33.6 | 129°13.8 $18°16.0 Horizontal parallax 
19 96°37.2 | 104°59.2 10.3 33°10.4 41.4 | 134°32.8 33.5 | 144°16.1 15.9 Venus: 0.1 
20 | 111°39.7 | 119°58.8 09.1 48°11.3 41.6 | 149°34.7 33.3 | 159°18.3 15.9 Mars: 01 
21 | 126°42.2 | 134°583 +--+ 07.9 | 63°12.2 ++ 41.9 | 164°36.7 ++ 33.1 | 1749205 ++ 15.8 
22 | 141°44.6 | 149°57.9 06.7 | 78°13.1 42.1 | 179°38.6 33.0 | 189°22.7 15.8 
23 | 156°47.1 | 164°57.5 05.4 | 93°14.0 42.4 | 194°40.5 32.8 | 204°24.9 15.7 
Mer.pass.:12:35 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.7 
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h 
Sun 
= 
an ET D M 
ec 
1 ee $03°42 GHA : oon 
2 92°28.7 a 202°52.0 Dec 
207°28.9 41.8 217°21. 10.9’ 518° d HP 
3 992°99, 40 21.9 ; 18°30.7 : 
22°29.1 8 231° 1.0 3 9.7 Lat Twili 
2 237°29.2 ++ 39.8 oa oot 8 Lv’ 18°21.0 97’ 56.5’ . N wilight 
5 52°90. 38.8 6°22.0 11.1 18°11.2 7 36.5’ 3 = Civil Sunris 
2°29.4 260° 11 ° 9.8 N 72 e | S : 
: 267°29, Pelee 4 ae 56.4’ || N 70° 04:10 05:32 i ee 
7 5 S03° 22.4 113° 7°51.4 : 56.4’ 04:2 ; 06:39 ivil N 
282°29 36.8 é 3 ° 10.0’ 68° :22 05: 17:43 aut. 
8 ae 289°52.8 17°41.3 56.4’ 8 04: 35 06: 18:50 
297° 29 35.9 ona. 11.4’ 10.1’ 66° 32 05: 6:35 : aon 
9 9 304°23.2 $17°3 56.4’ 6 04: 5:38 06: 17:46 213 
312°30 34.9 : 15’ 1.2 10.2" 64° :39 05: 6:33 : 18:47 
10 0 eds 318°53.7 17°21 2 56.4’ 4 04: :40 06: 17:48 20:00 
327°30 33.9 can 11.5’ 0 10.2" : 62° 46 05. 6:30 ; 18:44 
11 2 333° 24.3 17°10 2 56.3’ 2 04: ‘41 06: 17:51 19:51 
342°30.4 32.9 347° : 16 7 10.3’ i 60° 251 05:43 16:29 47: 18:42 
12 : 54.9 17°00.4 3 56.3! 04:5 : 06: 52 18: 9:42 
ae are ee ae foe. eee ee Weel ee ae 06:25 «17:85 1838 19.30 
30.7 16° 16° 5 56.3" 56° : 05:4 55 : 9:30 
14 56.5 39.4 ‘ 6.3 05: 5 06: 18:37 
27°30 30.0 ° 1.9’ 10.5 ‘ :03 05. 6:24 19.2 
15 9 31°27.4 $16°28 56.3 54 05: 5:46 06: 17:57 :26 
42°31.0 29.0 ong. 11.9" 8 10.6’ 52° :06 05: 6:23 é 18:36 
16 : ae 45°58.3 16°18 56.2’ 2 05: 47 06: 17:58 19:22 
57°31.2 28.0 059, 12.0' 2 10.7’ 5 08 05: 22 18:35 
17 . 60°29.4 16°07 . 56.2’ 50 05: 5:47 06: 17:59 19:18 
72°31.4 27.0 75° : 21' . A 10.8’ : 45° :10 05-48 6:21 18: 18:34 1 
18 . 26.0 00.5 12.2" 15°56.7 ea 56.2’ 05:15 ; 06:20 :00 18:3 9:15 
87°31 . 89°3 2 15° 10.8 ' N 40° 05:49 18:00 :33 19: 
19 5 03° 17 12.2! 5°45.8 56.2 40 06:18 18: ota 
102°31 25.0 _ 2 15° 10.9" ~ | 05:18 ; 18:0 33 19: 
20 7 104°03.0 5° 34.8 56.2’ 35 : 05:49 :02 18: :10 
117°31 24.1 : 2.3 11.0’ 3 05:20 : 06:16 132 19. 
21 8 118°34.4 $15°2 56.1’ 30 : 05:49 18:04 :06 
132°32 23.1 : 12.4’ 3.8 11.0’ 3 05:22 : 06:15 18:31 
22 0 Son 133°05.8 15°12 0 56.1’ 20 . 05:49 18:05 19:02 
147°32 22.1 147°37, 25' 8 Th : N 10° 05:23 : 06:13 18:30 : 
53 2 47°37.3 15°01 : 56.1’ 10 05. 05:49 18:06 19:00 
162°32.3 21.1 | 162°08. 12.5" 6 11.2’ © | 05:23 05: 06:11 18:30 
08.9 14°50. 56.1’ 0 : 5:48 18:09 18:58 
SD.=16.1 = 176° 40.5 a ene | 56.1’ S 10° 7 05:46 an 18:11 en 18:56 
Fri — 14°27.9 56.0' 20° 05:43 18:13 18:56 
GHA : 11.3’ 05:14 06:04 18:34 
D S.D.=1 56.0 30° : 05:39 : 18:1 18:58 
se 3 ee ee ee ae 
2°32.7 191° Dec 40° 05:31 18:2 : 19: 
2 | 207°32.8 =. eee ee dP a ae lee ae 2 
= | goneeaa 182) asad 28 Saee aes : ie ee ene ae ee a 
4 : gets . 15.9 . 14°05 5 56.0’ 50° . 05: : 18: 117 
237°33.2 16.2 234° 12.9’ 1 11.5’ 04:38 :52 18: 8:51 
5 . 34°.47.9 13°53 5’ 56.0" 52° 05:17 8:26 ‘ 19:23 
252° 33.3 15.2 249° : 3.0’ - 6 11.5' . 04:33 05:49 18:56 19: 
6 7 14.2 19.9 13.0’ 13°42.0 - 56.0’ 54 04:2 05:14 05: 18:29 . 31, 
267°33 : 263° 0 13° 11.6 ‘ 56° 27 05: 48 : 19:02 
7 5  §03° 52.0 , 3°30.4 55.9 6 04: :10 05: 18:31 19:40 
282°33 13.2 - 3.1 13° 11.6’ ° :21 05: 5:46 : 19:04 
8 7 278°24.1 3°18.8 55.9" 58 04: 5:07 05: 18:32 19:45 
297° 33.8 12.2 992° : 32° 11.7’ S 60° 214 05: 5:45 : 19:08 
9 : 92°56.4 S13°07 55.9’ (0 04: 5:03 05: 18:34 19:50 
312°34 11.3 oan 13.3" 1 117’ 10604: Dead : 19:11 
10 0 2h 307° 28.6 12°5 af 55.9’ 58 05: 18:35 19:57 
327°34.2 10.3 322°01. 3.3' 5.3 11.8 : 5:41 18: 19:15 : 
F 342°34.3 ae aaa 3.4 nee 11.8" cae = Thu Moonrise i a 
‘ 357° 34.5 iin 351°05.9 13.5' 12°19, teen See | ee Fe Sat icon 
i co | ae Sey aoe Goer cee N 70° fee Eat re a Pi 
15 a ae 20° He oe Sith g 12.0 55.8° 68° nee 08:05 io 12:31 15:10 pel 
2°35.0 4 eas 3.6" . 12.0 ° :06 : ‘43 : 17: 
16 . acs 34° 43.7 11°43 : 55.3’ 66 : 07:47 13:20 :15 
57°35.2 04.4 pit 37' 7 DWV i 5 07:42 ; 07:34 15:30 
17 : 49° 16.5 11°31 : 55.7" 64 07:33 13:51 17:24 
72°35.3 03.4 63° : 13.8’ : 6 1 . 62° 07:23 07: 07:26 1 15:46 ; 
18 02.4 49.3 38" 11°19.5 oe 2 07:08 2100 O71 4:14 15: 17:31 
87°35 : 738°2 8 11° 12.2 ; 60° 07:1 19 14: 59 IT: 
19 5 §03° 2.2 ; 1°07.3 55.7 06:5 107: 3216: et 
102°35 01.4 f 3.9 ° 12.2' ‘54 07:0 14] 14: 6:09 
20 7 03° 92°55.1 10°55.1 557° || N 58° 03 O7: 4:46 17:42 
117°35 00.4 ae 14.0' 12.2’ 06:43 :09 14: 16:18 
21 9 02° 107°28.1 10°42 55.7" 56° 06:55 458 «16: 17:46 
132°36 59.4 oan! 4.0' 8 12.3’ 06:33 07:04 6:26 i 
22 0 os 122°01.1 10°30 3 55.7’ 54° 06:48 15:09 17:50 
147° 36 58.5 bas 14.1’ 5 12.3’ ; 06:25 07:00 : 16:32 
23 2 136°34.2 10°18 3 55.6 52° 06:42 15:18 : 17: 
162°36.4 57.5 151° : 14.1’ 2 12.4’ : 06:17 06:57 : 16:38 53 
: 07.4 10°05 : 55.6’ 50° : 06:37 15:26 ; 17: 
56. ' 8 : 06: : , :56 
SD.=16.1 a = 165° 40.6 oo 09°53.4 ee 55.6’ 45° e ae ae 15:33 aes 17:59 
Sat =e : 09°41.0 : 55.6 N 40° : 6:21 15.40 : 18:01 
GH 12.5" 05: 06:44 16.52 : 
0 A Dec S.D.=15.2 ° 55.6’ 35° a 06:12 0 15:53 17:02 18:03 
177° 36.5 GHA 30° :31 06:0 6:39 16: c 18:08 
1 192° : S02°55.5 Vy 05:22 :05 06:34 :05 17:0! 
2 36.7 180°13.8 Dec 50° | os: 05:58 oe: 16:14 09 18:12 
a eae 545 | 194° 13.8 143" $09°28.5 d up || N 10° cee ee eee.) ee ie 18:15 
2°37.0 : 209° 20. 4.4 : 12.5’ ° : 05: : : :21 : 
4 “ on 9° 20.5 09°16 ‘ 55.5’ 0 04: 5:36 : 16:37 18:18 
237°37.2 52.5 93°54. 4.4' 0 12.5’ 5 4:38 05: 06:16 17:31 
5 : 23°54.0 09°03 5 55.5’ S 10° 5:26 : 16:50 18:23 
252°37.4 51.6 238° : 14.5’ é 5 12.6’ : 04:25 06:10 17: 17:40 
6 : 50.6 27.5 a5 08°50.9 6 55.5’ 20° 04: 05:16 ; :02 17-4 18:27 
267°37 : 253° 5 08° 12.6 3 4:10 06:04 48 18: 
7 5 $02° 01.0 8°38.3 55.5 30 05:05 17:13 31 
282°37.7 49.6 ae 4.6 é 12.6’ 03:54 05:58 17:55 
8 . 67° 34.6 08° 25.7 55.5" 35° : 04:53 17:25 18:35 
297°37 48.6 282° 08. 14.6’ 12.6’ s 03:44 : 05:51 18-04 : 
9 9 82°08.2 S08°13 55.4’ 40 ; 04:46 17:39 18:39 
312°38 47.6 ont 4.7 O 12.7’ - | 05:46 18:13 
10 0 Sot 296°41.9 08°00 7 55.4" 45 04:38 17:47 18:44 
327°38 46.6 ia: 4.7’ 3 127’ : 03:20 05:42 18:19 : 
11 2 311° 15.6 07°4 f 55.4" S 50° 04:29 17:57 18:47 
342° 38.4 45.6 | 325°49. 14.8" 7.6 12.7' 03:0 05:36 18:25 
: 5°49 07° 7 55.4" ° 04 04: 18:07 18: 
12 44.7 4 48" 34.9 , 5.4 52 : 4:18 18: :50 
357° 38 ; 340°2 8 07° 12.7 , 02:57 05:29 32 te. 
13 6 §02° 32 148 7° 22.2 55.4 54° 04:12 18:20 8:54 
12°38 43.7 ‘a 8 07° 12.8’ . 02:48 05:26 18:40 
14 af 354°57.1 7°09.4 55.4 56° 04:06 18:26 18:5 
27°38 42.7 so7-l  14.9' 12.8' 02:39 05:23 18:44 wee 
15 9 9°31.0 S06°56 55.3 58° 04:00 18:33 19:00 
42°39.1 41.7 24°05. 4.9' 6 12.8 S 60° 02:28 : 05:19 18:49 : 
16 : a 4°05.0 06°43 . 55.3’ 60 : 03:53 18:40 19:02 
57°39.2 40.7 38° 15.0' 8 128° : 02:16 : 05:15 18:53 : 
17 . 8°39.0 06°30 ° 55.3’ 03:44 18:48 19:04 
72°39.4 39.7 53°13. 5.0" 230.9 12.8" 2 05:10 18. 18:58 : 
18 te 38.7 aren BL 06°18.1 12.9" 55.3 San 8:57 19:04 19:07 
19 9.6 ° 47.1 : 06°05 55.3’ Da Eqn . 19:10 
102°3 S$02°37.8 15.1 6 2 12.9' 'y qn.of Time 
20 9.8 3 : 82°21.2 05°52.3 = 55.2’ oo" h Mer. Moon 
117°39.9 6.8 96° 5.1' 12.9 12 Mer.P 
21 : 6°55.4 S$05°39 55.2 mmi:ss Pass r.Pass. 
132°40.1 35.8 | 111° 15.2" en. tee mm:ss Upper Age 
147°40 3 ++ 34.8 ees 15.2' ae 12.9' a 11 10:06 _ hh:mm hh:mm vail 28-0 
162°40.4 33.8 140° 9 5.3’ 13.6 19 5.2’ 12 09:50 58 12:10 h:mm 4.09 
H 38. 05° : 55.2" : 09: 10: % 
SD.=16.1 — fee ee ee ae ae a — — eres ce oe = 
S.D.=15.1 Oo" 55.1" = 
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March 14, 15, 16 (Sun., Mon., Tue.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 171°49.5 | 179°57.1 $05°04.2 | 108°14.9 N22°42.7 | 209°42.5 $15°32.6 | 219°27.1 $18°15.6 Alpheratz 357°38.3. —-29°12.2 
1 186°52.0 | 194°56.7 03.0 | 123°15.8 42.9 | 224°44.4 32.5 | 234°29.4 15.6 Ankaa 353°10.7.— -42°11.7 
2 201°54.5 | 209°56.3 01.7 | 138°16.7 43.2 | 239°46.3 32.3 | 249°31.6 15.5 Schedar 349°35.0 — 56°39.1 
3 216°56.9 | 224°55.9  05°00.5 | 153°17.6 + 43.5 | 254°48.2 + 32.1 | 264°33.8 » 15.5 Diphda 348°50.8 = -17°52.5 
4 231°59.4 | 239°55.5  04°59.3 | 168°18.5 43.7 | 269°50.2 32.0 | 279°36.0 15.4 Achernar 335°23.1.—— -57°08.1 
5 247°01.9 | 254°55.1 58.1 | 183°19.4 44.0 | 284°52.1 31.8 | 294°38.2 15.3 Hamal 327°55.0 ~—-.23°33.6 
6 262°04.3 | 269°54.6  $04°56.8 | 198°20.3 N22°44.3 | 299°54.0 $15°31.6 | 309°40.5 $18°15.3 Polaris 315°45.4 89°21.4 
7 | 277°06.8 | 284°54.2 55.6 | 213°21.2 44.5 | 314°56.0 31.5 | 324°42.7 15.2 Acamar  315°14.4— -40°13.5 
8 | 292°09.3 | 299°53.8 54.4 | 228°22.1 44.8 | 329°57.9 31.3 | 339°44.9 15.2 Menkar = 314"09.6 ee 
9 | 307°11.7 | 314°53.4 - 53.1 | 243°23.0 - 45.0 | 344°59.8 * 31.2 | 354°47.1 * 15.1 Mirfak — 308°32.9  49°°56.2 
10 | 322°14.2 | 329°53.0 51.9 | 258°23.9 45.3 0°01.7 31.0 9°49.3 15.0 Aldebaran = 290°43.3, 16° 33.0 
11 | 337°16.6 | 344°52.6 50.7 | 273°24.8 45.6 | 15°03.7 30.8 | 24°51.5 15.0 Rigel 281'06.9-8'10.9 
12 | 352°19.1 | 359°52.2 $04°49.5 | 288°25.7 N22°45.8 | 30°05.6 $15°30.7 | 39°53.8  $18°14.9 ee Seen s eee 
13 7°21.6 | 14°51.8 48.2 | 303°26.5 46.1 | 45°07.5 30.5 | 54°56.0 14.9 cis a Sipee.: eeeare 
14 22°24.0 | 29°51.4 47.0 | 318°27.4 46.4 | 60°09.5 30.3 | 69°58.2 14.8 Giilasin COTE Or . ce 
15 37°26.5 | 44°51.0 + 45.8 | 333°28.3 - 46.6 | 75°11.4 + 30.2 | 85°00.4 - 147 Bee Bie ar 
16 52°29.0 | 59°50.6 44.5 | 348°29.2 46.9 | 90°13.3 30.0 | 100°02.6 14.7 ‘Carosus Bena epee 
° fo} fe} fe} ° = a 
17 67°31.4 | 74°50.2 43.3 3°30.1 47.1 | 105°15.2 29.8 | 115°04.9 14.6 Siiae gEseon GF -cigedde 
18 82°33.9 | 89°49.7 $04°42.1 18°31.0 N22°47.4 | 120°17.2 $15°29.7 | 130°07.1 $18°14.6 Adhara 255°082 ~—--29°003 
19 97°36.4 | 104°49.3 40.8 | 33°31.9 47.7 | 135°19.1 29.5 | 145°09.3 14.5 Procyon 244°53.9 5°10.1 
20 | 112°38.8 | 119°48.9 39.6 | 48°32.8 47.9 | 150°21.0 29.3 | 160°11.5 14.4 Pollux 243°20.9 ~—«-27°58.5 
21 127°41.3 | 134°48.5 + 38.4 | 63°33.7 + 48.2 | 165°23.0 + 29.2 | 175°13.7 14.4 Avior 234°155  -59°34.9 
22 142°43.8 | 149°48.1 37.1 78° 34.6 48.4 | 180°24.9 29.0 | 190°16.0 14.3 Suhail 222°48.2 -43°31.3 
23 157° 46.2 164° 47.7 35.9 93°35.5 48.7 195° 26.8 28.8 205° 18.2 14.3 Miaplacidus 221°38.1 -69° 48.4 
Mer.pass.:12:31 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 6 1°38.3 
Denebola 82° 27.8 4° 27.2 
0 172°48.7 | 179°47.3 $04°34.7 | 108°36.4 N22°48.9 | 210°28.8  $15°28.7 | 220°20.4 $18°14.2 Gienah 175°464 -17°39.6 
1 187°51.1 | 194°46.9 33.4 | 123°37.3 49.2 | 225°30.7 28.5 | 235°22.6 14.1 Acrux 173°028  -63°12.9 
2 202°53.6 | 209°46.5 32.2 | 138°38.2 49.5 | 240°32.6 28.4 | 250°24.8 14.1 Gacrux 171°545  -57°138 
3 217°56.1 | 224°46.1 + 31.0 | 153°39.0 + 49.7 | 255°34.5 + 28.2 | 265°27.1 - 140 Alioth  166°15.3 55°506 
4 232°58.5 | 239°45.7 29.7 | 168°39.9 50.0 | 270°36.5 28.0 | 280°29.3 14.0 Spica 158253 -11°163 
5 248°01.0 254° 45.3 28.5 183° 40.8 50.2 285° 38.4 27.9 295° 31.5 13.9 Alkaid 52°54.1 49° 12.3 
6 263°03.5 | 269°44.9  $04°27.3 | 198°41.7 N22°50.5 | 300°40.3 $15°27.7 | 310°33.7 $18°13.8 Hadar  148°39.8 -60°28.3 
7 278°05.9 | 284°44.5 26.0 | 213°42.6 50.7 | 315°42.3 27.5 | 325°35.9 13.8 Menkent  148°01.0 — -36°28.3 
8 293°08.4 | 299°44.1 24.8 | 228°43.5 51.0 | 330°44.2 27.4 | 340°38.2 13.7 Arcturus  145°50.5 9°04.2 
9 308°10.9 | 314°43.7 + 23.5 | 243°44.4 - 51.3 | 345°46.1 + 27.2 | 355°40.4 + 13.7 Rigil Kent. 39°44.1 -60°55.1 
10 | 323°13.3 | 329°43.3 22.3 | 258°45.3 51.5 0°48.1 27.0 | 10°42.6 13.6 Kochab  137°19.1. —-74°.03.9 
11 | 338°15.8 | 344°42.9 21.1 | 273°46.2 51.8 | 15°50.0 26.9 | 25°44.8 13.5 Zuben'ubi 136°59.2 — -16°07.7 
12 | 353°18.2 | 359°42.4 $04°19.8 | 288°47.1 N22°52.0 | 30°51.9 $15°26.7 | 40°47.0 $18°13.5 Alphecca 126°06.2 26° 38.4 
13 8°20.7 | 14°42.0 18.6 | 303°47.9 52.3 | 45°53.9 26.5 | 55°49.3 13.4 Antares 112°19.5 — -26°28.6 
14 23°23.2 | 29°41.6 17.4 | 318°48.8 52.5 | 60°55.8 26.4 | 70°51.5 13.4 Atria 107°16.5 = -69° 03.6 
15 38°25.6 | 44°41.2 - 16.1 | 333°49.7 + 52.8 | 75°57.7 + 26.2 | 85°53.7 - 13.3 Sabik — 102°06.3  -15°45.0 
16 53° 28.1 59° 40.8 14.9 | 348°50.6 53.0 90°59.7 26.1 | 100°55.9 13.2 Shaula 96°14.6 = -37°07.0 
17 68° 30.6 74° 40.4 13.7 3°51.5 53.3 | 106°01.6 25.9 | 115°58.1 13.2 Rasalhague 96°01.4 2°32.5 
m g S x s e % é é Eltanin 90° 43.7 51°28.8 
18 83°33.0 | 89°40.0 $04°12.4 | 18°52.4 N22°53.6 | 121°03.5 $15°25.7 | 131°00.4 $18°13.1 Wiucae a ee 
19 98°35.5 | 104°39.6 11.2 | 33°53.3 53.8 | 136°05.5 25.6 | 146°02.6 13.1 one os aa SRA 
20 | 113°38.0 | 119°39.2 09.9 | 48°54.2 54.1 | 151°07.4 25.4 | 161°04.8 13.0 ‘i a weoni onde S 
21 128°40.4 | 134°38.8 - 08.7 63°55.1 - 54.3 | 166°09.3 25.2 | 176°07.0 - 12.9 ee patna | eRe 
22 143°42.9 | 149°38.4 07.5 | 78°55.9 54.6 | 181°11.3 25.1 | 191°09.3 12.9 Beek ego ata seen. 
° ° fe} fo} ° * ss ie 
23 | 158°45.4 | 164°38.0 06.2 | 93°56.8 54.8 | 196°13.2 24.9 | 206°11.5 12.8 Geek: -agdael «ae dotsl 
Mer.pass.:12:27 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 Enif B30 14 9°58.1 
Al Na'ir —-27°37.3.- -46°51.6 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29°30.8 
0 | 173°47.8 | 179°37.6  $04°05.0 | 108°57.7 N22°55.1 | 211°15.1 $15°24.7 | 221°13.7  $18°12.8 a 1.082 ieee 
1 | 188°50.3 | 194°37.2 03.8 | 123°58.6 55.3 | 226°17.1 24.6 | 236°15.9 12.7 Marka 13333 518.9 
2 203°52.7 | 209°36.8 02.5 | 138°59.5 55.6 | 241°19.0 24.4 | 251°18.1 12.6 Mar 14 Sun SHA Mer.pass 
3 218°55.2 | 224°36.4 - 01.3 | 154°00.4 + 55.8 | 256°20.9 + 24.3 | 266°20.4 - 12.6 Venus 8°07.6 12:01 
4 233°57.7 | 239°36.0  04°00.0 | 169°01.3 56.1 | 271°22.9 24.1 | 281°22.6 12.5 Mars  296°25.4 16:46 
5 249°00.1 | 254°35.6  03°58.8 | 184°02.2 56.3 | 286°24.8 23.9 | 296°24.8 12.5 Jupiter. — 37°52.9 10:00 
6 264°02.6 | 269°35.2  $03°57.6 | 199°03.0 N22°56.6 | 301°26.7 $15°23.8 | 311°27.0 $18°12.4 Saturn _47°37.6 09:21 
7 279°05.1 | 284°34.8 56.3 | 214°03.9 56.8 | 316°28.7 23.6 | 326°29.3 12.3 
g | 294°07.5 | 299°34.4 55.1 | 229°04.8 57.1 | 331°30.6 23.4 | 341°31.5 193. ||) Ma" ee Bd ser 
9 309°10.0 | 314°34.0 + 53.8 | 244°05.7 + 57.3 | 346°32.5 + 23.3 | 356°33.7 + 12.2 Make <BOnoaey 1ea6 
10 | 324°12.5 | 329°33.6 52.6 | 259°06.6 57.6 1°34.5 23.1 | 11°35.9 12.2 Jupiter 37°40.1 00:57 
11 | 339°14.9 | 344°33.2 51.4 | 274°07.5 57.8 | 16°36.4 22.9 | 26°38.2 12.1 San avast oar 
12 | 354°17.4 | 359°32.8  $03°50.1 | 289°08.4 N22°58.1 | 31°38.3 $15°22.8 | 41°40.4 $18°12.0 
13 9°19.8 14° 32.4 48.9 | 304°09.2 58.3 46° 40.3 22.6 56° 42.6 12.0 Mar 16 Tue SHA Mer.pass 
14 24° 22.3 29° 32.0 47.6 | 319°10.1 58.6 61°42.2 22.4 71°44.8 11.9 Venus 5°49.8 12:02 
15 39°24.8 | 44°31.6 - 46.4 | 334°11.0 - 58.8 | 76°44.1 22.3 | 86°47.0 - 11.9 Mars 295°09.9 16:43 
16 54°27.2 | 59°31.2 45.1 | 349°11.9 59.1 | 91°46.1 22.1 | 101°49.3 11.8 Jupiter 37 °27.3 09:54 
17 69° 29.7 74° 30.8 43.9 4°12.8 59.3 | 106°48.0 22.0 | 116°51.5 11.7 Saturn 47° 25.9 09:14 
18 84°32.2 | 89°30.4 $03°42.7 | 19°13.7  N22°59.6 | 121°49.9 $15°21.8 | 131°53.7 $18°11.7 Horizontal parallax 
19 99°34.6 | 104°30.0 41.4 | 34°14.6 22°59.8 | 136°51.9 21.6 | 146°55.9 11.6 Venus: 0.1 
20 | 114°37.1 | 119°29.6 40.2 | 49°15.4 23°00.1 | 151°53.8 21.5 | 161°58.2 11.6 Mars: 0.1 
21 129°39.6 | 134°29.2 + 38.9 | 64°16.3 - 00.3 | 166°55.7 + 21.3 | 177°00.4 - 115 
22 | 144°42.0 | 149°28.8 37.7 | 79°17.2 00.6 | 181°57.7 21.1 | 192°02.6 11.4 
23 | 159°44.5 | 164°28.4 36.5 | 94°18.1 00.8 | 196°59.6 21.0 | 207°04.8 11.4 
Mer.pass.:12:23 v-0.4 d1.2 m-3.8 v0.9 d0.3 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 
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: S 
S un 
GHA 5 
ec 
1 177° 40.6 02° GHA oon 
192° 40 31.8 v 
2 8 169° 46 Dec 
207°41 30.8 8 15.4’ d 
3 ne 29.9 184°21.2 154’ S04° 21.7 HP 
. oO . * , 
a 37°41. » 28.9 198°55.6 15.4’ 04° 08.7 3.0 55.1' Lat. Twilight 
5 3 213° 30 A 03° 3.0’ ; Naut 
252° 41 27.9 1 155’ 55.7 "55.1 : Civi Sunri 
6 5 228°04.6 5 03°4 3.0 551’ N 72° 0 ivil nrise Su 
267°4 26.9 42°39. 15.5’ 2.7 3.0" 5.1 3:52 05: inset Twilight 
7 pees S$02°25.9 - 39.1 15.5’ 03° 29.7 ae 55.1" N 70° 04:07 5:16 06:23 7 Civil N 
8 : . 57°13 , 03°16.7 : 55.0’ 68° : 05:21 ; 7:57 aut. 
297°42 24.9 6 15.6’ : 3.0" ‘ 04:18 06:2 19:04 
9 0 971°48 6 03° 55.0’ 66° 05:2 22 17: 20:3 
312° 42 23.9 2 156’ 3°03.6 04:27 25 06:2 58 18: 0 
10 2 : 286° 22 6 02° 3.0" 64° 05:28 :20 17. 8:59 
327° 42 23.0 8 15.6’ 50.6 ; 55.0’ 04:34 : 06:1 59 é 20:15 
11 3 300°57 : 02° 3.0 62° 05:31 :19 18: 18:55 
342° 42.5 22.0 315° 4 15.6’ 37.6 30° 55.0’ ‘s 04:41 : 06:18 :00 18: 20:03 
12 : 21 15°32.1 S 02°24 0 55.0’ 60 04: 05:33 : 18:01 ‘52 19:5 
357° 42 0 | 330° 15.7 5 3.0’ : :46 05: 06:17 18:49 53 
13 7 02° 0° 06.8 02°11 Semel, ee 5:35 18:02 19:4 
12°42 20.0 15.7’ - 5 3.0" : 04:51 06:16 18:46 ‘46 
14 8 344°41 01°58 : 54.9’ 56° 05:37 18:03 19:3 
27°43 19.0 5 15.7" 5 13.0" 04:55 06:1 18:44 39 
15 0 359° 16.2 so1° 54.9’ 54° 05:38 16 | 18: 19:3 
42°43 18.0 oe 15.7’ 45.4 ; : 04:58 : 06:1 8:03 . 233 
16 2 13°50 : 01° 3.0 ' 52° 05:39 115 18: 18:42 
57°43, 17.0 250.9 15.8" 32.4 ; 54.9 05:01 06:1 :04 : 19:29 
17 A 28°25 . 01° 3.0 , 50° 05:40 :14 1g: 18:41 
72° 43.5 16.0 43° 7 15.8" 19.4 3.0" 54.9 ~ | 05:04 06:14 :04 18-4 19:25 
18 ; 15.1 3°00.5 1 oh 01°06.3 0 54.9’ 45 05: 05:41 : 18:05 :40 19:2 
87°43 ? 57° 5.8 oS 3.0" : 09 ~— OS: 06:13 18.38 :21 
19 a 502° 35.3 00°53 ‘ 54.9’ N 40° 5:43 18:05 19: 
102° 43 2°14.1 15.8" 3 3.0’ ; 05:1 06:12 18:3 :18 
20 9 72°10 00°40 ; 54.8" 35° 13-05: 18:06 37 19: 
117°44 13.1 2 15.8" 3 13.0’ 05:1 44 06: 18:3 15 
21 Al 86°45 8 s00° : 54.8’ 30° :16 05: 6:11 35 19: 
132°44 12.1 15.9 0° 27.2 : 05:1 :45 06: 18:07 :10 
22 2 101°19 9 00° 3.0’ 20° 18 05: 6:11 18:34 
147°44 11.1 9 15.9’ 14.2 , 54.8" 05:2 46 06: 18:08 19:05 
23 A 115°54 $00° 3.0 N 10° 21 OS: :10 18:33 
162° 44.6 10.1 | 1 8 15.9" 01.2 7 54.8" 05:22 46 06: 18:08 19:02 
‘ 30° . Noo? 3.0 , ° : 05: :08 : 18:32 
SD.=16.1 09.1 ene 15.9’ ee 3.0° ee 5 be 05:21 oe 06:07 a 18:32 ee 
Sigh a d=1.0 : 15.9’ ae 30° 548° oe 05:19 a5as 06:06 a. 18:32 ieee 
aie oe a © | 05:15 05: 06:04 18:33 
o | 17°44.8 == GHA ane “ae eee | eens eae hea 18:13 18:3 ae 
n ° x . . 4 
: 1epeane 502°081 | 159°305 v = oe ae oo 06:00 a oe oo 
207° 45 07.2 : 15.9 d 4:59 : 05:59 ; 18: :03 
3 1 174°14 Noo° HP 45° 05:31 18: 8:41 
222°45 06.2 5 16.0’ 50.7 ; 04:52 : 05:58 :18 18: 19:09 
: ae * 05.2 Ee 16.0’ 01°03.7 a 54.7 § 50° | 04:43 05:27 05.56 18:19 i. 19:13 
; 252° 45.6 04.2 ae 16.0" pea aol 54.7 ae 04:30 bee aed 18:21 18.50 19:18 
; 4 ' 29.6 . 54.7 4° : 5:19 : 18: . 19:25 
267° 45 03.2 232° 16.0 2.9" 04:34 05: :23 : 
7 8 §02° 34.4 01°42 . 54.7 56° 05:16 ‘53 18: 18:55 
282° 46 2°02.2 16.0' 5 2.9" : 04:28 05: 8:24 ; 19:34 
8 7 247°0 01°5 54 58° 05:1 a2 18: 18:57 
Cl eee Oi is Br |_se'| os ee 
10 6.3 01° : 276°19. 0 02° . 2.9’ : 05:06 :50 1 : 19:03 : 
327° 46 1°59.3 4 16.0’ 21.2 ; 54.6’ : 05: 8:27 : 19:48 
11 5 290°54 : 02° 2.9 L :48 18: 19:06 
342° 46.7 58.3 | 305° 4 16.0" 34.1 29° 54.6’ at. Moonri 8:28 19. 19:54 
12 5 05° 29.4 0’ 02°47 9 54.6" Su onrise 1020: 
13 | “wearo eine 160 029598 128 sae || Noe et: Moonset = 
14 7.0 : 334°39 ° 03°12 8 54.6" N 70° : 07:05 un 
27°47 55.3 5 16.0’ 6 12.8’ 07: 06:40 Mon 
15 2 349° 14 No3° , 54.6" 68° 25007: 19:10 Jue 
42°47 54.3 5 16.0" 25.4 : 07:2 08 06: 21:0 
- oo 137496 16.0 03° 38.2 2 e eames eee) ae mee 22:59 
72° 47.7 52.3 ago. 16.0" 51.0 27" 54.5 07:17 13 07:0 19:10 30. 22:41 
18 ; 51 2°59.6 ; 04°03.7 a 54.5 62° ; 07:14 :06 19:1 0:48 29. 
87°47 3 47° 16.0 . 2.7’ : 5 07:15 07:12 11 20: 2:27 
19 9  §01° 34.7 04°16 ; 54.5 60 07:16 19: :43 : 
102°48 1°50.4 16.0’ A 2.7' ; 07:13 07:17 11 20: 22:16 
20 A 62°09 04°29 j 54.5 N 58° 07:17 : 19: :39 22: 
117°48 49.4 7 160° A o7 : 8 Gg: 07.22 ‘11 30. 2:06 
21 3 76°44 ; No4° 54.5 ° 1207: 19: 0:35 ; 
132°48 48.4 7 16.0" 41.8 ; 56° | 07: 7:19 11-20; 21:58 
22 A ‘ 91°19 ; 04° 2.7 ° 7:10 07: 07:26 0:31 : 
147° 48 47.4 8 16.0’ 54.4 "54.5" ad 07: 7:20 19:11 21:51 
23 6 105°54 . 05° 2.6 ° 7:09 07: 07:29 20:29 
162° 48.8 46.4 | 1 8 16.0’ 07.0 , 2e8 52° | 07: 7:21 19:12 21:4 
: 20°29 : 05° 2.6 50° :08 07: 07:33 : 20:26 45 
SD.=16.1 — oe ae penal 76 se a one ore 07:36 ne 20:24 mae 
Tue aaa =1.0 0 05°44.8 ma pia NC aee 7:05 07:24 oa 19.12 20:22 a 
0 177°49.0 Dec an S.D.=14.9 5 54.4 35° Bie 07:26 ae 19:12 pee S107 
1 : so1° 30° : 07: : , 21: 
2 192°49.1 01°44.4 | 149°39 “ Dec 20° 07:00 ee 07:53 7 20:12 a 
3 207° 49.3 43.4 164° 8 16.0’ Nos° d HP N 10° 06:57 0 29 07:57 9:12 20:09 21:11 
4 222° 40.5 42.5 178° 14.9 16.0’ 05°57.3 25" 0. 06:55 ie 08:04 19:13 20:06 21:05 
237° 40.7 - 41.5 ice. 16.0' ee ae ae . 9 06:53 ee 08:10 2s 200d 21:00 
252° 49.8 40.5 207° . 16.0’ 22.2 oA 4.4’ 10° 06 : 08:15 13 19. 20:51 
6 : 39 7° 59.8 a5 06° 34.7 4 54.4’ 20° 51 07: : 19-13 58 56. 
267°50 5 999° 16.0 i 24 . 06: :36 08: 19: 43 
7 0 so1° 34.8 06°47 : 54.4" 30° :49 07: 8:21 54 20. 
282°50 1°38.5 16.0" 1 124’ 06: 38 8: 19:13 el 
8 2 237°09 06°59 54.4’ 35° 46 (7: 8:27 19:51 
297°50 37.5 7 15.9’ 4 2.4' p 06:4 :40 08: 19:13 20:28 
9 < 251944 9’ No7° A 54.4! 40° 45 (OT: 8:34 19:47 
312°50 36.5 7 15.9’ 11.8 , . 06:4 42 08: 19:13 20:20 
10 6 . 266°19 : 07° 2.3 45° 43 07: 8:38 19:42 
327°50 35.5 6 15.9 24.1 "54.3! 06: 43 (08: 19:14 20:11 
11 “7 280°54 9 07° 23 41 07: 8:42 19:40 
342°50.9 34.5 | 295° 5 15.9" 7° 36.3 23" 54.3" s50° | o 45 08:4 19:14 1 20:06 
12 . 33 95°29.4 a 07°48 3 54.3’ 52° 6:39 07: 48 19:1 9:37 20: 
357°51 6 | 310° 15.9 6 12.2’ 06: ae , 1419: 0:00 
13 aA s01° 04.3 08°00.8 * 54.3’ 54° 38 07: 08:54 :33 19: 
12°51 32.6 ° 15.9’ ae 2.2' ; 06: 48 08: 19:14 9:54 
14 3 324°39 08°12 . 54.3’ 56° 37 07: 8:57 19:29 
27°51 31.6 2 15.9’ 9 21 : 6 06: 7:49 \ 19:14 19:46 
15 A 339° 14 No8° : 54.3" 58° 35 (OO: 09:00 19:28 
42°51 30.6 0 15.8’ 25.1 ¥ g 06: 50 - 19:14 19:42 
16 6 , 353°48 : 08° 2.1 S 60° 134 07: 09:04 19:26 
57° 29.6 8 15.8" 37.2 7 54.3" 0 06: 7:51 : 19:14 19: 
i: 73°52.0 Sl ae oe ae ee Soe. es oe .| ee a ie 
8 ‘ 2 A "9! 01 : 54.3" : 19: ; : 
19 87°52.2  §01° id 37° 33.2 oe i 2.0' 54 > D E Sun a 19:18 19:28 
20 102°52.3 1°26.6 iene 15.8’ oe Sak eae ay os Time " 19:23 
117° 25.6 15.7' : 1.9' - h er. Mo 
a oe? 24.7 peer co N09°37.0 | ar mmi:ss ao Pass Mer.Pass. 7 
2 147° ; + 23.7 1°17.4 15.7" 09° 48.9 9 54.2 14 m:ss hh:m Upper L Age 
23 apse oe 95°52.1 es 10° 00.7 18° 542 ais — 09:09 m | hh:mm nes 13 
ai 7 110° 26 wv 10° 1.8’ : 9:01 : 12:09 ‘mm 1-99 
21.7 8 ; 0°12.5 , 54.2 1 08: 13: -9% 
SD.=161 d= ee 18° 54.2 a —_o— ar 7a — 
=1.0 5.6" ea 17’ . :36 12-0 3:44 a q 
35.9 17’ 54.2 :09 14:25 124 \ 
S.D.=14.8 : 54.2 02:05 














ol 





March 17, 18, 19 (Wed., Thu., Fri.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 174°47.0 | 179°28.0  $03°35.2 | 109°19.0 N23°O1.1 | 212°01.5 $15°20.8 | 222°07.1 $18°11.3 Alpheratz 357°38.3. —-29°12.2 
1 189°49.4 | 194°27.6 34.0 | 124°19.9 01.3 | 227°03.5 20.6 | 237°09.3 11.3 Ankaa 353°10.7.— -42°11.7 
2 204°51.9 | 209°27.3 32.7 | 139°20.7 01.6 | 242°05.4 20.5 | 252°11.5 11.2 Schedar  349°35.1 56°39.1 
3 219°54.3 | 2249269 ++ 31.5 | 154°21.6 ++ 01.8 | 257°07.4 ++ 20.3 | 2679137 ++ 112 Diphda 348°50.8 = -17°52.5 
4 234°56.8 | 239°26.5 30.2 | 169°22.5 02.1 | 272°09.3 20.2 | 282°16.0 11.1 Achernar 335°23.1_—-57°08.1 
5 249°59.3 | 254°26.1 29.0 | 184°23.4 02.3 | 287°11.2 20.0 | 297°18.2 11.0 Hamal 327°55.0 —-23°33.6 
6 265°01.7 | 269°25.7 $03°27.7 | 199°24.3 N23°02.5 | 302°13.2 $15°19.8 | 312°20.4 $18°11.0 Polaris 315°46.5 89°21.4 
7 | 280°04.2 | 284°25.3 26.5 | 214°25.2 02.8 | 317°15.1 9.7 | 327°22.6 10.9 Acamar — 315°14.5 -40°13.5 
8 | 295°06.7 | 299°24.9 25.3 | 229°26.0 03.0 | 332°17.0 9.5 | 342°24.9 10.9 Menkar 314 09.6 ee 
9 310°09.1 | 314°245 ++ 24.0 | 244°26.9 ++ 03.3 | 347°19.0 ++ 19.3 | 3579271 ++ 108 Mirfak — 308°33.0 4956.2 
10 | 325°11.6 | 329°24.1 22.8 | 259°27.8 03.5 2° 20.9 9.2 | 12°29.3 10.7 Aldebaran = 290° 43.3 1633.0 
11 | 340°14.1 | 344°23.7 21.5 | 274°28.7 03.8 | 17°22.9 9.0 | 27°31.5 10.7 Rigel 281 °06.9 8 10.9 
12 | 355°16.5 | 359°23.3 $03°20.3 | 289°29.6 N23°04.0 | 32°248 $15°18.8 | 42°33.8  $18°10.6 Site ee eee 
13 10°19.0 | 14°22.9 19.0 | 304°30.4 04.3 | 47°26.7 8.7 | 57°36.0 10.6 ce dn Breipea: . Beeaae 
14 25°21.4 | 29°22.5 17.8 | 319°31.3 04.5 | 62°28.7 8.5 | 72°38.2 10.5 pea an Seite 
15 40°23.9 | 449221 ++ 16.5 | 334°32.2 ++ 04.7 | 77°306 ++ 184 | 879404 ++ 104 ee Seu ar 
16 55°26.4 | 59°21.7 15.3 | 349°33.1 05.0 | 92°32.5 8.2 | 102°42.7 10.4 ‘ConopIE Dea Reseae 
° ° ° oO ° 7 : 
17 70°28.8 | 74°21.3 14.0 4°34.0 05.2 | 107°34.5 8.0 | 117°44.9 10.3 Cine! “onavong? cipeade 
18 85°31.3 | 89°20.9  $03°12.8 19°34.9 N23°05.5 | 122°36.4 $15°17.9 | 132°47.1 $18°10.3 Adhara 255°082 ~—--29°003 
19 100°33.8 | 104°20.5 11.6 34° 35.7 05.7 | 137°38.4 7.7 | 147°49.4 10.2 Procyon  244°53.9 5°10.1 
20 | 115°36.2 | 119°20.1 10.3 | 49°36.6 06.0 | 152°40.3 7.5 | 162°51.6 10.2 Pollux 243°21.0 ~—«-27°58.5 
21 130°38.7 | 134°19.7 ++ 09.1 | 64°37.5 -+ 06.2 | 167°42.2 ++ 17.4 | 1779538 ++ 10.1 Avior 234°156  -59°34.9 
22 145°41.2 149°19.4 07.8 79° 38.4 06.4 182° 44.2 ite 192°56.0 10.0 Suhail 222°48.2 -43°31.3 
23 160° 43.6 164°19.0 06.6 94° 39.3 06.7 197°46.1 7.1 207°58.3 10.0 Miaplacidus 221°38.1 -69° 48.4 
Mer.pass.:12:19 v-0.4 d1.2 m-3.8 v0.9 d0.2 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 Alphard 217°50.5 -8°45.1 
Regulus = 207°37.5 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 61°38.3 
Denebola 182° 27.8 4° 27.2 
0 175°46.1 | 179°18.6 $03°05.3 | 109°40.1 N23°06.9 | 212°48.0 $15°16.9 | 223°00.5 $18°09.9 Gienah 175°464 -17°39.6 
1 190°48.6 | 194°18.2 04.1 | 124°41.0 07.2 | 227°50.0 6.7 | 238°02.7 09.9 Acrux 173°028 —--63°12.9 
2 205°51.0 | 209°17.8 02.8 | 139°41.9 07.4 | 242°51.9 6.6 | 253°04.9 09.8 Gacrux 171°545 -57°138 
3 220°53.5 | 2249174 ++ 01.6 | 154°42.8 ++ 07.6 | 257°53.9 ++ 16.4 | 268°07.2 ++ 09.7 Alioth  166°153 55°50.6 
4 235°55.9 | 239°17.0  03°00.3 | 169°43.6 07.9 | 272°55.8 6.2 | 283°09.4 09.7 Spica 158°253 -11°163 
5 250°58.4 254° 16.6 02°59.1 184° 44.5 08.1 287°57.7 6.1 298° 11.6 09.6 Alkaid 152°54.1 49° 12.3 
6 266°00.9 | 269°16.2 $02°57.8 | 199°45.4 N23°08.4 | 302°59.7 $15°15.9 | 313°13.9 $18°09.6 Hadar 148°39.8 — -60°28.3 
7 281°03.3 | 284°15.8 56.6 | 214°46.3 08.6 | 318°01.6 5.7 | 328°16.1 09.5 Menkent  148°00.9 — -36°28.3 
8 296°05.8 | 299°15.4 55.3 | 229°47.2 08.8 | 333°03.6 5.6 | 343°18.3 09.5 Arcturus 145°50.5 9°04.2 
9 311°08.3 | 314°15.0 ++ 54.1 | 244°48.0 ++ 09.1 | 348°05.5 ++ 15.4 | 358°205 ++ 09.4 Rigil Kent. 139°44.0  —_ -60°55.1 
10 | 326°10.7 | 329°14.6 52.8 | 259°48.9 09.3 3°07.4 5.3 13°22.8 09.3 Kochab 137°19.1 74° 03.9 
11 | 341°13.2 | 344°14.3 51.6 | 274°49.8 09.6 18°09.4 5.1 | 28°25.0 09.3 Zuben'ubi 136°59.2 — -16° 07.7 
12 356°15.7 | 359°13.9 $02°50.3 | 289°50.7 N23°09.8 33°11.3.  $15°14.9 43°27.2 $18°09.2 Alphecca  — 126°06.2 26°38.4 
13 11°18.1 | 14°13.5 49.1 | 304°51.6 10.0 | 48°13.3 4.8 | 58°29.5 09.2 Antares 112°19.5 — -26° 28.6 
14 26° 20.6 29° 13.1 47.8 | 319°52.4 10.3 | 63°15.2 4.6 73°31.7 09.1 Atria. 107°16.4 — -69°03.6 
15 41°23.0 | 44°12.7 ++ 466 | 3349533 -- 105 | 78°171 +--+ 144 | 88°339 -- 09.0 Sabik  102°06.3 -15° 45.0 
16 56°25.5 | 59°12.3 45.4 | 349°54,2 10.7 | 93°19.1 4.3 | 103°36.1 09.0 Shaula  96°14.6 — -37°07.0 
7 71°28.0 | 74°11.9 44,1 4°55.1 11.0 | 108°21.0 4.1 | 118°38.4 08.9 Rasalhague = -96° 01.4 2°32.5 
z ‘ 6 S 5 3 s 5 Eltanin  90°43.6  51°28.8 
18 86°30.4 | 89°11.5  $02°42.9 19°55.9 N23°11.2 | 123°23.0 $15°14.0 | 133°40.6 $18°08.9 ee Boas ye) AAO 
19 | 101°32.9 | 104°11.1 41.6 | 34°56.8 11.5 | 138°24.9 3.8 | 148°42.8 08.8 ae yes . ade” SRS AGO 
20 | 116°35.4 | 119°10.7 40.4 | 49°57.7 11.7 | 153°26.9 3.6 | 163°45.1 08.8 ‘i he Eon * Sonede S 
21 131°37.8 | 134°10.3 +--+ 39.1 64° 58.6 ++ 11.9 | 168°28.8 +--+ 13.5 | 178°47.3 -- 087 este eo°oa | ROHS 
22 | 146°40.3 | 149°10.0 37.9 | 79°59.4 12.2 | 183°30.7 3.3 | 193°49.5 08.6 eee eat. -eeeao 
° ° ° ° ° . = . 
23 | 161°42.8 | 164°09.6 36.6 | 95°00.3 12.4 | 198°32.7 3.1 | 208°51.7 08.6 Ba CUeeeee: | aR SotG 
Mer.pass.:12:15 v-0.4 d1.2 m-3.8 v0.9 d0.2 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 Enif 33°42.1 9°58.1 
AI Na'ir —-27°37.3.— -46°51.6 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29°30.8 
0 | 176°45.2 | 179°09.2 $02°35.4 | 110°01.2  N23°12.6 | 213°34.6 $15°13.0 | 223°54.0 $18°08.5 Scheat = -13°48.5 2811.6 
1 | 191°47.7 | 194°08.8 34.1 | 125°02.1 12.9 | 228°36.6 2.8 | 238°56.2 08.5 Markab- _19/,33:3 152189 
2 206°50.2 | 209°08.4 32.8 | 140°02.9 13.1 | 243°38.5 2.7 | 253°58.4 08.4 || Mar 17 Wed SHA Mer.pass 
3 221°52.6 | 224°08.0 ++ 31.6 | 155°03.8 ++ 13.3 | 258°40.4 ++ 125 | 2699007 ++ 083 Venus 4°A1.1 12:02 
4 236°55.1 | 239°07.6 30.3 | 170°04.7 13.6 | 273°42.4 2.3 | 284°02.9 08.3 Mars 294°32.0 16:42 
5 251°57.5 | 254°07.2 29.1 | 185°05.6 13.8 | 288°44.3 2.2 | 299°05.1 08.2 Jupiter —-37°14.6 09:51 
6 267°00.0 | 269°06.8 $02°27.8 | 200°06.4 N23°14.0 | 303°46.3  $15°12.0 | 314°07.4 $18°08.2 Saturn —_47°20.1 09:10 
7 282°02.5 | 284°06.5 26.6 | 215°07.3 14.3 | 318°48.2 1.8 | 329°09.6 08.1 
8 | 297°04.9 | 299°06.1 25.3 | 230°08.2 14.5 | 333°50.2 17 | 344°118 gga |||eeae Tae ee Ore 
9 312°07.4 | 314°05.7 ++ 24.1 | 245°09.1 ++ 14.7 | 348°52.1 ++ 11.5 | 359°14.0 ++ 08.0 Mars 293°54.0 16:40 
10 | 327°09.9 | 329°05.3 22.8 | 260°09.9 15.0 3°54.0 1.3 14°16.3 07.9 Jupiter 37°02.0 09:48 
11 | 342°12.3 | 344°04.9 21.6 | 275°10.8 15.2 18°56.0 1.2 | 29°18.5 07.9 Seria, aed 90:07 
12 | 357°14.8 | 359°04.5  $§02°20.3 | 290°11.7 N23°15.4 | 33°57.9 $15°11.0 | 44°20.7 $18°07.8 = 
13 12°17.3 14°04.1 19.1 | 305°12.6 15.7 48°59.9 0.9 59°23.0 07.8 Mar 19 Fri SHA Mer.pass 
14 27°19.7 29° 03.7 17.8 | 320°13.4 15.9 64°01.8 0.7 74°25.2 07.7 Venus 2°24.0 12:04 
15 42°22.2 | 449034 ++ 166 | 335°143 ++ 161 | 79°038 ++ 105 | 89°27.4 ++ 07.7 Mars 293°16.0 16:39 
16 57°24.7 | 59°03.0 15.3 | 350°15.2 16.4 | 94°05.7 0.4 | 104°29.7 07.6 Jupiter 3649.4 09:44 
17 72°27.1 74° 02.6 14.1 5°16.1 16.6 | 109°07.7 0.2 | 119°31.9 07.5 Saturn 47° 08.7 09:03 
18 87°29.6 | 89°02.2 $02°12.8 | 20°16.9 N23°16.8 | 124°09.6 $15°10.0 | 134°34.1 $18°07.5 Horizontal parallax 
19 | 102°32.0 | 104°01.8 11.6 | 35°17.8 17.1 | 139°11.5 09.9 | 149°36.4 07.4 Venus: 0.1 
20 | 117°34.5 | 119°01.4 10.3 | 50°18.7 17.3 | 154°13.5 09.7 | 164°38.6 07.4 Mars: 0.1 
21 | 132°37.0 | 134°01.0 ++ 09.1 | 65°19.5 ++ 17.5 | 169°15.4 ++ 096 | 179°408 ++ 07.3 
22 | 147°39.4 | 149°00.6 07.8 | 80°20.4 17.7 | 184°17.4 09.4 | 194°43.1 07.3 
23 | 162°41.9 | 164°00.3 06.6 | 95°21.3 18.0 | 199°19.3 09.2 | 209°45.3 07.2 
Mer.pass.:12:11 v-0.4 d1.3 m-3.8 v0.9 d0.2 m1.1 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 
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h 
Sun 
Wed GHA 5 M 
0 177°53.2 ec GHA oon 
1 os S$01°20 v 
192°53.4 7 | 139°36 Dec 
2 207° 19.7 236.0 15.6" d H 
3 fats 1 fe. Hee. apes E 
4 222° 53.8 Nise 8.7 | 168°45.1 5.6 0°59.2 16° 54.2’ Lat. Twilight 
| eee es eae Oe ee | Naut. Civil | Sunrise 
6 252°54.1 i 197°54.2 ee 1°22.2 1.5° 54.2’ ie 03:33.-05:0 Sunset _ Twilight 
Be eee a 5’ 119337 vs pao || S200 | Oe ae Civil __Naut 
7 ° $01°14 15.5 1.4 ° 50 (05: 18:11 
8 . ne 227°03.1 «15.4 1°45.1 14’ 54.2! a 04:04 ae 06:08 18:11 19:19 20:47 
7°54.7 : 241°37. 4’ N11° E 54.2 04: : 06: ; 19: ; 
o | as ae ee ae ee GE ee Ce ones. can cee || eae ce aoa 
327°55.0 - 118 | 270246. 5.4" 3°19, 13’ 54.2" 62° | 04: :20 06: :10 19. 0:15 
7 342°55.2 108 ee 18.3 a 12" aS 60° a. ae ea a re 2 
357°55.4 8 990°54. 5.3’ Pk : 1.2’ B41! N 58° :26 06:07 210 18-54 9:55 
13 ; $01°0 8 15.3' 1.4 LV . 04:42 : , 18:10 : 9:48 
12°55.6 8.8 | 314° 2°52 541° 56° 05:28 18.52 
14 : 0 29.0 152 5 Lr . 04:46 : 06:07 ; 19:41 
27°55.7 7.8 | 329° 5.2 N13° ; 54.1’ 54° : 05:30 ‘ 18:10 ‘ 
15 : 0 03.3 ©«15.2" 3°03.6 : : 04:50 : 06:07 : 18:49 
42°55.9 6.9 | 343° 5.2 6 1.0 ; 52° 05:32 ; 18:10 : 19:36 
16 . 2250 37.4 ; 3°14.6 54.1 04:54 06:07 18:47 
57°56.1 5.9 | 358°1 15.2 3° 1.0’ 54.1" 50° | 04: 05:33 06: 18:10 18: 9:31 
17 Goes le ao 1 = e Pelee ae ee ee ee 
18 03.9 45.7 15.1' 364 109 41 5:03 05:3 6:07 jaa 8:44 15: 
19 aoe Soi2030 27°19.7 15.0’ 3°47.2 oe 54.1’ N 40° 05:08 0 ae 06:07 ei 18:42 a 
2°56.6 41° 3°58 54.1' 35° 5:40 18:3 
20 ; 53.7 , 0 08" 05:12 06:07 39 19: 
117°56.8 01.9 56° 15.0 N14° 8 54.1’ 30° 05:41 18:10 ct 
21 : 01°0 6° 27.7 ; 4°08.7 ; ° 05:15 06:06 18:37 
132°57.0 10.9 71° 15.0 is OF 20° 05:42 18:10 19:09 
22 : 00°5 01.7 149° 4°19.4 "54.1 05:18 06:06 18:35 
147°57.2 9.9 35° 4.9 4° 0.6 54.1’ N 10° ; 05:44 : 18:10 ; 9:05 
23 | 162°57.4 288 eros ie tee. tee Bal 0° | 05:20 Osea oe | dea ie lane 
SD.=16.1 15 114°43.3 1A 4°51 = 2 s a 05:19 ae 06:05 a 18:32 ee 
Thu : 5°01.5 an 4.1’ ‘0° 05:1 :43 06:0 . 18:32 e 
GHA SD 0.4" 54.1" 30° 16 05:41 04 | 18:12 18:56 
Di .D.=14. : 05: : 06: : 18: 
0 177°57.5 bei GHA 2 35° | Oo AQ 05:38 0 ne 18:12 1 = 8:57 
1 192° . S$00°57.0 y 40° 5:07 05:3 6:02 18:1 8:34 19:0 
2 92°57.7 56. 120°17.0 +14.’ Dec d 15° 05:02 nae 06:02 18: : 18:37 19: » 
3 207°57.9 0 143°50.8 8 N15°11.9 HP 5 04:56 0 :34 06:01 14 18:39 :05 
2 |) ae a ieee. ae oe ey ccs i ae 
237°58.3 * 54.0 170°58. 4.7' ers 0.3’ , 52° : 05:2 , 215 : :13 
5 58.1 ; 5°32.4 54.1" 04:4 27 05:5 18:45 
252°58.4 53.0 | 187°3 14.6 Se 0.2’ 54° ae: OR? ee | eee a 
: 17 ; 5°42.6 54.1’ 4 04: :25 05: :16 18: 
6 52.0 14.6 . 0.1’ ‘ ‘40 OB: 58 : 48 . 
267°58.6 202°05.3 5°52 : 54.1’ 56 5:22 : 18:17 9:27 
7 : $00° : 14.5" 7 01' : _ 04:35 05: 05:58 : 18:50 : 
282°58.8 51.0 | 216° 6°02.8 : 54.1’ 58 04: 5:20 05: 18:17 18. 19:30 
8 | 207°50.0 ae ee ae a 5 60° | 04:23 ob: eo ee fee Gea 
312°59.2 ‘1 | 245°45. 4.4 es 0.0’ ; - 5:14 : 18:18 : 9:39 
10 0 0o: + 4g 45.7 144° 6°22.7 : 54.1 05:56 18. 18:58 19. 
if” || aghee. Se ne oy. oe cat bat Moonrise 19 10011931 
42° 59.5 ‘ 274°52 3 6°4: 8 54.1’ Wed ‘5 
12 | 357° fee Vee. ade 3423 9.8" N 72° alu Fri Mo 
13 57°59.7. $00° 89°25.6 14.2’ 6°52.0 aa 54.1" 06:10. 05: ri Wed onset 
12°59.9 45.1 | 303°58 7°01.7 7 sar || N7or | 0 23 Thu ee 
8 28° 44.1 258.9 14.2" oe | Oao.. Ob: oe " 
a 28°00.1 441 | 318°320 142 N17°11.3 9.5 et |e oe ee 01:16 
00.3 en aD 333°0 : 7°20. 5’ B41" 6° : :30 : = ; 
1 eaecaes 42.1 er 14.1 ae 95° 541’ 64° nuke 06:51 a a ee 03:13 
73°00.6 41.1 2°41 | 14.0' 7° : 9.4" 5d. , 62° : 07:08 : 23:52 : 02:09 
46 ae 1p 5 ae 14.0’ ee 9.3’ a 60° 07:19 «07:22 07:07 73.36 a 01.34 
19 feta §00°39.2 a 4.2 13.9' i 9.3’ oes N 58° 07:27 07:34 les 23:23 fom 01:09 
26 118°01.2 38.2 ace 13.9° —- N18°0 . 9.2) 54.1 56° 07:34 = 07:44 a: 23:12 = 00:49 
|) ao 372 | 60°228 138 oe: ae a logue ant ee | ae sea 
5 148°01.5 + 36.2 74°55. 13.8’ g°2 3 9.0" 54.1" 52° 7:46 08:01 8:10 22:54 3 00:20 
3_|__163°01.7 35.2 eee ae ao Vice ee pee | ae ise 
4.2 a7 = 
SD.—16.1 — 104°01.0 ; 8°43.1 8.9' 54.1" 45° | 08:05 08:15 08:38 22:40 23:4 2 
d=1.0 13.6 . 8.8 08:29 22:3 9 =: 
Fri ; 8°51.9 ee N 40° | 08: 08:56 34 23:41 _ 
GHA SDa 8.7 54.1’ 35° 14 08:40 22:21 23: == 
0 3 Dec G -D.=14.7 : 5 08:21 0 ; 09:11 : 124 a 
178°01.9 HA 30 08. 8:50 09: 22:11 
1 193°02. $00° 33.2 Xu D 20° aot 08:5 ae 22: a i 
02.1 118°33 ec 0 08: 59 09: 02,22: = 
2 : 32 6 13.6 d :38 : 34 ; 59 
208° 02.3 2 | 133°0 3.67 N19° HP N10° | os: 09:14 09: 21:54 Py 23:56 
3 993° . 313 6.1 13.5" 00.6 i ° 48 09: :53 21: :49 23: 
4 2302.5. ++ 147° 38.6 : oo Fo 0° | 08:57 28 10:10 L4l 22:31 3:44 
5 238° 02.6 30.3 162°11.0 13.5’ OP 17. 3.6' a 5 10° : 09:40 10.25 21:29 29:16 23:23 
253°02.8 203 | 1769484 133 Mole 54.2" Se ltae 21:18 22:0 23:05 
6 séae 28.3 243.4 13.3" °26.2 8.4! 2 & | 09:16 10:41 02 -22:48 
68° 03.0 191°15.7 9° 34.5 54.2 30 10:06 21:07 
7 583° 03, $00°27.3 13.3' oe 8.3" & | 09:28 10: 10:58 : 21:48 
83° 03.2 205° 4 9°42.8 54.2 35 : 0:22 : 20:55 22:31 
8 San 263 8.0 13.2' 8.2" ° | 09:34 10: 11:17 20. 21:33 
9 98°03.4 3 | 220°20.2 N19°51.0 54.2" 4o° | 09:42 0:31 «11:28 0:42 21:16 22:13 
a 313°03.6 . 253 | 234°523 13.2' 9°50 9 8.2" 54.2” 45° 09.5 10:41 11.4 20:35 51.0 21:53 
10 | 328°03.7 soe ee Gea — || sae ine ee | Goce a ae 
343° 03.9 23.3 | 263°56.5 13.1’ 20°15. 8.0’ 54.2" 52° 10:01. 11:09 ; 20:16 —-20: c 21:27 
12 é 22.4 256.5 13.0’ 215.1 7.9" 10:06 12:16 AL 24:1 
13 358°04.1 $00° 278°28.4 12.9 20° 23.0 7.3 54.2’ 54° 10:12 11:16 12:25 20:04 20:2 pee 
re 13°04.3 21.4 | 293°00.4 a Sel Grae ee ee oo 
i 28°04.5 eee: ear eet = peel gas; dias 12:4 19:52 20:0 a0 
i eps. 194 | 322°04.0 12.8° Seas ae eee |e ao 11:42 ane 19:45 20: 9 20:31 
17 58°04.8 18.4 | 336°35.7 2S 20°53.6 7.6" 54.2" = 11:54 ee 19:37 a 20:19 
73°05.0 17.4 351° ; 12.7’ 21° : 75° 54.2” : 19:29 49 20:05 
18 . 164 07.4 12.7’ 01.1 7a" 2 Sun 19:37 1 
19 88°05.2 <onet : 5°39.1 106" 21°08.4 7 : 54.2’ Day Eqn.of Time 9:49 
4 103°05.4 5.4 | 20°10 21°15.6 3 54.3" oo" h Mer. Moon 
0 118° 14.4 6 125’ Tot , 12 Mer.P 
18° 05.6 34°42 5 N21° 54.3 mmi:s Pass ass. 
21 133°05. 13. A 12.5’ 22.8 ; ‘ss mmiss : Upper Age 
22 33° 05.8 5 49° 13.6 5 21°29 7.1 54.3’ 17 hh:mm Lower 
23 148° 05.9 7 fie 63°44.9 12.4' ae 7.0" 54.3’ 18 Oat 08:18 12:0 hh:mm hh:mm eae 
163° 06 15 49 12.4" 6.9' = 10 08: :08 15: 30% 
SD + pee eee ae 21°43.7 6.8 ae an ho oe no : 
=16.1 i 92°47.5 12.2" 21°50.5 ea 54.3’ 07:44 12-08 5:51 03:29 \ 
=1.0 : 21°57.2 7 54.3" ; 16:37 04: 
SD=14 6.6 54.3" 4:14 / 
D148 : 
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Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 177°44.4 | 178°59.9  $02°05.3 | 110°22.2 N23°18.2 | 214°21.3  $15°09.1 | 224°47.5 $§18°07.1 Alpheratz 357°38.3 —-29°12.2 
1 192°46.8 | 193°59.5 04.0 | 125°23.0 18.4 | 229°23.2 08.9 | 239°49.8 07.1 Ankaa 353°10.7.— -42°11.7 
2 207°49.3 | 208°59.1 02.8 | 140°23.9 18.7 | 244°25.2 08.8 | 254°52.0 07.0 Schedar 349°35.0  56°39.1 
3 222°51.8 | 223°58.7 ++ O1.5 | 155°24.8 ++ 18.9 | 2599271 ++ 08.6 | 269°542 +--+ 07.0 Diphda 348°50.8 ~—--17°52.5 
4 237°54.2 | 238°58.3 02°00.3 | 170°25.6 19.1 | 274°29.0 08.4 | 284°56.5 06.9 Achernar 335°23.1 ~— -57°08.0 
5 252°56.7 | 253°57.9  01°59.0 | 185°26.5 19.3 | 289°31.0 08.3 | 299°58.7 06.9 Hamal 327°55.0 23° 33.6 
6 267°59.1 | 268°57.6  $01°57.8 | 200°27.4 N23°19.6 | 304°32.9 $15°08.1 | 315°00.9 $18°06.8 Polaris 315°47.3 89°21.3 
7 | 283°01.6 | 283°57.2 56.5 | 215°28.3 19.8 | 319°34.9 07.9 | 330°03.2 06.7 Acamar — 315°14.5  -40°13.5 
8 | 298°04.1 | 298°56.8 55.3 | 230°29.1 20.0 | 334°36.8 07.8 | 345°05.4 06.7 Menkar = 314"09.6 elo: 
9 | 313°06.5 | 313°56.4 ++ 54.0 | 245°300 ++ 20.2 | 349°388 ++ 07.6 0°07.6 ++ 06.6 Mirfak — 308°33.0  49°'56.2 
10 | 328°09.0 | 328°56.0 52.8 | 260°30.9 20.5 4°40.7 07.5 | 15°09.9 06.6 Aldebaran = 290°43.3, 16° 33.0 
11 343°11.5 | 343°55.6 51.5 | 275°31.7 20.7 19°42.7 07.3 30°12.1 06.5 Rigel 281 06.9 8 10.9 
12 | 358°13.9 | 358°55.2 $01°50.3 | 290°32.6 N23°20.9 | 34°44.6 $15°07.1 | 45°14.3  $18°06.5 ee Seen ere 
13 13°16.4 | 13°54.9 49.0 | 305°33.5 21.2 | 49°46.6 07.0 | 60°16.6 06.4 cis a Sipe. ioneaa 
14 28°18.9 | 28°54.5 47.7 | 320°34.3 21.4 | 64°48.5 06.8 | 75°18.8 06.3 ‘iiss COTE THO OF . Ga ie 
15 43°21.3 | 43°541 ++ 46.5 | 335°35.2 ++ 216 | 79°505 ++ 066] 90°210 ++ 063 a D 708555 eooa 6 
16 58°23.8 | 58°53.7 45.2 | 350°36.1 21.8 | 94°52.4 06.5 | 105°23.3 06.2 ‘Canopus 263°53.7 -52°42.7 
° ° ° ° ° = a 
17 73°26.3 | 73°53.3 44.0 5°37.0 22.1 | 109°54.3 06.3 | 120°25.5 06.2 Giiee ‘oneeon Ge? cigedde 
18 88°28.7 | 88°52.9 $01°42.7 | 20°37.8 N23°22.3 | 124°56.3 $15°06.2 | 135°27.7 $18°06.1 Adhara 255°08.2~—~-29°00.3 
19 | 103°31.2 | 103°52.6 41.5 | 35°38.7 22.5 | 139°58.2 06.0 | 150°30.0 06.1 Procyon 244°54.0 5°10.1 
20 118°33.6 | 118°52.2 40.2 50°39.6 22.7 | 155°00.2 05.8 | 165°32.2 06.0 Pollux  243°21.0 27°58.5 
21 133°36.1 | 133°51.8 ++ 39.0 65° 40.4 ++ 22.9 | 170°02.1 ++ 05.7 | 180°34.4 ++ 05.9 Avior 234°15.6 —--59°34.9 
22 148°38.6 | 148°51.4 37.7 80°41.3 23.2 | 185°04.1 05.5 | 195°36.7 05.9 Suhail  222°48.2 -43°31.3 
23 163° 41.0 163°51.0 36.4 95° 42.2 23.4 200° 06.0 05.3 210° 38.9 05.8 Miaplacidus 221°38.1 -69° 48.4 
Mer.pass.:12:07 v-0.4 d1.3 m-3.8 v0.9 d0.2 m1.2 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 Alphard 217°50.5 -8°45.1 
Regulus 207° 37.5 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3,61°38.3 
Denebola 82° 27.8 4° 27.2 
0 178°43.5 | 178°50.6 $01°35.2 | 110°43.0 N23°23.6 | 215°08.0  $15°05.2 | 225°41.1 $18°05.8 Gienah 175°464 =-17°39.6 
1 193°46.0 | 193°50.3 33.9 | 125°43.9 23.8 | 230°09.9 05.0 | 240°43.4 05.7 Acrux 173°028 -63°12.9 
2 208°48.4 | 208°49.9 32.7 | 140°44.8 24.1 | 245°11.9 04.9 | 255°45.6 05.7 Gacrux 1719544 -57°138 
3 223°50.9 | 223°495 ++ 31.4 | 155°45.6 ++ 243 | 260°13.8 ++ 04.7 | 270°478 ++ 05.6 Alioth  166°15.2 55°50.7 
4 238°53.4 | 238°49.1 30.2 | 170°46.5 24.5 | 275°15.8 04.5 | 285°50.1 05.5 Spica 158°253 -11°163 
5 253°55.8 253° 48.7 28.9 185° 47.4 24.7 290° 17.7 04.4 300° 52.3 05.5 Alkaid 52°54.1 49°12.4 
6 268°58.3 | 268°48.3  $01°27.7 | 200°48.2 N23°25.0 | 305°19.7 $15°04.2 | 315°54.5 $18°05.4 Hadar 148°39.8 —_ -60°28.3 
7 284°00.8 | 283°48.0 26.4 | 215°49.1 25.2 | 320°21.6 04.1 | 330°56.8 05.4 Menkent  148°00.9 —_-36°28.3 
8 299°03.2 | 298°47.6 25.1 | 230°50.0 25.4 | 335°23.6 03.9 | 345°59.0 05.3 Arcturus 145°50.5 9°04.2 
9 314°05.7 | 313°47.2 ++ 23.9 | 245°50.8 ++ 25.6 | 350°25.5 ++ 03.7 °01.2 0+ + 05.3 Rigil Kent. 39°44.0  -60°55.1 
1o | 329°08.1 | 328°46.8 22.6 | 260°51.7 25.8 5°27.5 03.6 | 16°03.5 05.2 Kochab 137°19.0 = 74°.03.9 
11 | 344°10.6 | 343°46.4 21.4 | 275°52.6 26.1 | 20°29.4 03.4 | 31°05.7 05.1 Zuben'ubi 136°59.2 — -16°07.8 
12 | 359°13.1 | 358°46.0 $01°20.1 | 290°53.4 N23°26.3 | 35°31.4 $15°03.2 | 46°08.0 $18°05.1 Alphecca  126°06.2.26°38.5 
13 14°15.5 | 13°45.7 18.9 | 305°54.3 26.5 | 50°33.3 03.1 | 61°10.2 05.0 Antares 112°19.5 — -26°28.6 
14 29°18.0 | 28°45.3 17.6 | 320°55.2 26.7 | 65°35.3 02.9 | 76°12.4 05.0 Atria 107°16.4 — -69° 03.6 
15 44°20.5 | 43°449 ++ 163 | 335°560 -- 269 | 80°37.2 ++ 028] 919147 ++ 04.9 Sabik — 102°06.3. -15°45.0 
16 59°22.9 | 58°44.5 15.1 | 350°56.9 27.2 | 95°39.2 02.6 | 106°16.9 04.9 Shaula —-96°14.5 — -37°07.0 
17 74° 25.4 73°44.1 13.8 5°57.8 27.4 | 110°41.1 02.4 | 121°19.1 04.8 Rasalhague 96°01.4 2°32.5 
‘ : i. - 2 : 5 3 Eltanin 90°43.6 5 1°28.8 
18 89°27.9 | 88°43.7  $01°12.6 | 20°58.6 N23°27.6 | 125°43.1 $15°02.3 | 136°21.4 $18°04.8 ire acs pycasie) sao 
19 104°30.3 | 103°43.4 11.3 35°59.5 27.8 | 140°45.0 02.1 | 151°23.6 04.7 ee os Ssea ano as 6 
20 119°32.8 | 118°43.0 10.1 | 51°00.4 28.0 | 155°47.0 02.0 | 166°25.9 04.6 ‘i a wean - sontde S 
21 134°35.3 | 133°426 -+ 088 66°01.2 ++ 28.2 | 170°48.9 ++ 018 | 181°281 ++ 046 ee Estos. ReRES 
22 149°37.7 | 148°42.2 07.5 | 81°02.1 28.5 | 185°50.9 01.6 | 196°30.3 04.5 Beek Saige, Jeeeaeo 
° ° ° fo} fo} * = oy 
23 | 164°40.2 | 163°41.8 06.3 | 96°02.9 28.7 | 200°52.8 01.5 | 211°32.6 04.5 ek; aeeaee aR eaaG 
Mer.pass.:12:03 v-0.4 d1.3 m-3.8 v0.9 d0.2 m1.2 v1.9 d0.2 m-1.9 v2.2 d0.1 m0.8 Enif 83°14 9°58.1 
Al Na'ir — 27°37.3. -46°51.5 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29°30.8 
0 | 179°42.6 | 178°41.5  $01°05.0 | 111°03.8 N23°28.9 | 215°54.8 §15°01.3 | 226°34.8  §18°04.4 Scheat = -13°48.5 2811.6 
1 | 194°45.1 | 193°41.1 03.8 | 126°04.7 29.1 | 230°56.7 o1.1 | 241°37.0 04.4 Markabi13).39:3 - 1218-9 
2 209° 47.6 208° 40.7 02.5 141°05.5 29.3 245°58.7 01.0 256° 39.3 04.3 Mar 20 Sat SHA Mer.pass 
3 224°50.0 | 223°40.3 ++ 01.3 | 156°06.4 ++ 295 | 261°00.6 ++ 00.8 | 271°415 ++ 042 Venus 1°15.5 12:04 
4 239°52.5 | 238°39.9 01°00.0 | 171°07.3 29.8 | 276°02.6 00.7 | 286°43.8 04.2 Mars  292°37.8 16:38 
5 254°55.0 | 253°39.5  00°58.7 | 186°08.1 30.0 | 291°04.5 00.5 | 301°46.0 04.1 Jupiter —-36°36.9 09:41 
6 269°57.4 | 268°39.2 $00°57.5 | 201°09.0 N23°30.2 | 306°06.5  $15°00.3 | 316°48.2 $18°04.1 Saturn _47°03.2 08:59 
7 284°59.9 | 283°38.8 56.2 | 216°09.9 30.4 | 321°08.4 00.2 | 331°50.5 04.0 
8 | 300°02.4 | 298°38.4 55.0 | 231°10.7 30.6 | 336°10.4 15°00.0 | 346°52.7 garg.) feet yee ee ere 
9 315°04.8 | 313°38.0 ++ 53.7 | 246°11.6 -+ 30.8 | 351°12.3  14°59.9 1°54.9 ++ 03.9 Mars 201°505 16:36 
10 330°07.3 | 328°37.6 52.4 | 261°12.4 31.0 6°14.3 59.7 16°57.2 03.9 Jupiter 36°24.5 09:38 
° fo} ° ° “ * 
11 | 345°09.7 | 343°37.3 51.2 | 276°13.3 31.3 | 21°16.2 59.5 | 31°59.4 03.8 Ss ates 08:56 
12 0°12.2 | 358°36.9  $00°49.9 | 291°14.2 N23°31.5 | 36°18.2 $14°59.4 | 47°01.7  $18°03.7 
13 15°14.7 13°36.5 48.7 | 306°15.0 31.7 51°20.1 59.2 62° 03.9 03.7 || Mar 22 Mon SHA Mer.pass 
14 30°17.1 28° 36.1 47.4 | 321°15.9 31.9 66°22.1 59.1 77° 06.1 03.6 Venus — 358°58.8 12:06 
15 45°19.6 | 43°35.7 ++ 46.2 | 3369168 ++ 321 | 81°240 ++ 589 | 929084 ++ 03.6 Mars 291°21.2 16:35 
16 60°22.1 | 58°35.4 44.9 | 351°17.6 32.3 | 96°26.0 58.7 | 107°10.6 03.5 Jupiter 36°12.1 09:35 
17 75° 24.5 73° 35.0 43.6 6°18.5 32.5 | 111°28.0 58.6 | 122°12.9 03.5 Saturn 46° 52.2 08:52 
18 90°27.0 | 88°34.6 $00°42.4 | 21°19.3  N23°32.8 | 126°29.9 $14°58.4 | 137°15.1 $18°03.4 Horizontal parallax 
19 | 105°29.5 | 103°34.2 41.1 | 36°20.2 33.0 | 141°31.9 58.2 | 152°17.3 03.4 Veriins: 0.1 
20 | 120°31.9 | 118°33.8 39.9 | 51°21.1 33.2 | 156°33.8 58.1 | 167°19.6 03.3 Mars: 0.1 
21 135°34.4 | 133°335 ++ 386 | 66°21.9 ++ 33.4 | 171°35.8 ++ 57.9 | 182°218 ++ 03.2 
22 | 150°36.9 | 148°33.1 37.3 | 81°22.8 33.6 | 186°37.7 57.8 | 197°24.1 03.2 
23 | 165°39.3 | 163°32.7 36.1 | 96°23.7 33.8 | 201°39.7 57.6 | 212°26.3 03.1 
Mer.pass.:11:59 v-0.4 d1.3 m-3.8 v0.9 d0.2 m1.2 v2.0 d0.2 m-1.9 v2.2 d0.1 m0.8 























54 





2021 March 20 to Mar. 22 



























































































































































h Sun Moon 
Sat GHA Dec GHA HE Dec d HP Lat. Twilight : Sunrise Sunset ‘ _ Twilight 
0 178°06.3 §00°09.5 | 107°18.7 12.2) N22°038 65’ 54.3’ Naut.“Givil Snl Nate: 
1 193°06.5 08.5 | 121°49.9 2.1’ 22°10.3 6.4 54.4 N 72° 03:13 04:44 05:52 18:24 19:33 21:06 
2 208° 06.7 07.5 136°21.0 2.1 22°16.7 6.4" 54.4 N 70° 03:33 04:52 05:54 18:23 19:25 20:45 
3 223 '06.9 - 06.5 150°52.0 2.0" 22 °23.0 6.3" 54.4 68° 03:49 04:59 05:55 18:21 19:18 20:29 
4 238" 07.0 05.6 165 22.9 1.9' 22 20-2 6.2' 54.4 66° 04:01 05:05 05:56 18:20 19:12 20:16 
5 253°07.2 04.6 179°53.8 1.9 22°35.3 6.1 54.4 64° 04:11 05:09 05:57 18:19 19:07 20:06 
6 268°07.4 $00°03.6 | 194°24.7 1.8’ -N22°41.3 6.0' 54.4 62° 04:20 05:13 05:58 18:18 19:03 9:57 
7 283°07.6 02.6 | 208°55.5 1.8" 22°47.2 5.9’ 54.4 60° 04:27 05:17 05:58 18:17 18:59 19:50 
8 298°07.8 oot 6 223°26.2 17’ 22°53.0 5.8" 54.4 N 58° 04:33 05:20 05:59 18:17 18:56 19:43 
9 313°08.0 S00°00.6 237°56.9 1.6" 22°58.7 5.6 54.5 56° 04:38 05:22 05:59 18-16 18.53 9-38 
10 328 °08.2 NO00° 00.4 252 27.5 1.6' 2304.3 5.5" 54.5 54° 04:43 05:24 06:00 18:16 18:51 19:33 
11 343°08.3 01.4 | 266°58.0 1.5 23°09.8 5.4 54.5 52° 04:47 05:26 06:00 18:15 18-49 19:29 
12 358°08.5 NO00°02.4 | 281°28.5 1.5’  N23°15.2 5.3’ 54.5 50° 04:50 05:28 06:00 18:15 18:47 9:25 
13 13°08.7 03.3 295°58.9 1.4’ 23°20.5 5.2’ 54.5 45° 04:58 05:32 06:01 18:14 18:43 19:18 
14 28° 08.9 04.3 | 310°29.3 1.3’ 23°25.7 5.1' 54.5 ° ; 5 : : : 2 
15 43°09.1 * 05.3 | 324°59.6 1.3' 23° 30.7 5.0’ 54.5 ‘ Ee ae ae ne ea | ee 
16 58°09.3 06.3 | 339°29.8 1.2’ 23°35.7 4.9’ 54.6 ° : : : : : : 
= aaa ore | genera nee ee ee 30 05:11 05:39 06:03 18:12 18:36 19:04 
: : : : ; : ; 20° 05:16 05:41 06:03 18:11 18:33 8:59 
18 88°09.6  N00°08.3 8°30.1 1.1’ -N23°45.3 4.7 54.6" N 10° 05:18 05:43 06:04 18:11 18:32 18:56 
ee 09.3 23°00.2 1.0" 23°.49.9 4.6 54.6’ 0° 05:19 05:43 06:04 18:10 18:31 18:55 
18°10. 10.3 37°30.2 1.0" 23°54.5 45° 54.6’ ° : : ; : . : 
21 133°10.2 - 11.2 52°00.2 0.9" 23°58.9 44 547 : oe aL 7 o ei 3 Se 
22 148°10.4 12.2 66°30.1 0.9" 24° 03.2 4.2' 54.7 ° : : : : ; : 
23 163° 10.6 13.2 | 80°59.9 ‘10.8’ 24°07.4 4.1" 54.7" eee foe ee ree 
35 05:09 05:39 06:04 18:10 18:35 9:04 
SD.=16.0 d=1.0 $.D.=14.9 40° 05:05 05:37 06:04 18:10 18:37 19:08 
° « . « is . . 
oa oon =P Sun , ae F ap o 05:00 05:35 06:04 18:10 18:39 9:13 
; = ae Senay oan See ta <> ae S50 04:53 05:31 06:04 18:10 18:42 9:20 
a . fay oe ee 0 Le 52° 04:50 05:30 06:04 18:10 18:43 19:23 
1 193" 10.9 15.2 109°'59.4 0.7" 2415.4 3.9" a 54° 04:46 05:28 06:03 18:10 18:45 9:27 
2 208 "11.1 16.2 124" 29-1 0.6" 24 "19.3 3.8" 54.7" 56° 04:42 05:26 06:03 18:10 18:47 19:3 
3 223° 11.3 + 17.2 138 58.7 0.6" 24 23.0 3.7 54.8" 58° 04:37 05:24 06:03 18:10 18:49 19:36 
4 238°11.5 18.2 153° 28.3 0.5 24° 26.6 3.6 54.8 S 60° 04:3 05:2 06:03 18:10 18:51 9:4 
5 253°11.7 19.1 | 167°57.8 0.5’ 24°30.1 3.4 54.8" 
6 268°11.9 N00°20.1 | 182°27.2 0.47 =-N24°33.5 93.3" 54.8" Lat. Moonrise Moonset 
7 283° 12.0 21.1] 196°56.6 10.4 24°36.8 3.2" 54.8" Sat Sun Mon Sat Sun Mon 
8 298°12.2 22.1 | 211°26.0 0.3’ 24°39.9 3.1’ 54.9’ N 72° 
9 313°12.4 23.1 | 225°55.3 0.3’ 24° 43.0 3.0’ 54.9’ N 70° 
10 328° 12.6 24.1 | 240°24.5 0.2’ 24° 45.9 2.9’ 54.9’ 68° 
11 343°12.8 25.1 | 254°53.7 0.2’ 24°48.7 2.7' 54.9’ 66° 06:25 03:27 
12 358°13.0 N00° 26.1 269°22.9 0.1' N24°51.3 2.6' 55.0’ 64° 07:08 07:15 07:44 02:45 04:20 05:39 
13 13°13.2 27.0 283°52.0 0.1’ 24°53.9 2.5’ 55.0’ 62° 07:37 07:57 08:36 02:16 03:39 04:47 
- mee a eles | oe cad 60° 07:59 08:25 09:08 01:54 03:10 04:15 
7 : 7 7 : i : ° zi ei : 3 . : 
16 58°13.7 30.0 | 327°18.9 9.9" 25° 00.8 2.1' 55.0’ i eet aged oe pigs pees nee 
17 73°13.9 31.0 | 341°47.8 9.9’ 25°02.9 2.0’ 55.1’ Sel ae, _. pair 
: : : , ‘ , , 54 08:46 09:20 10:07 01:09 02:16 03:16 
18 88° 14.1 NO00° 32.0 356° 16.7 9.8" N25 "04.8 1.9" 55.1" 52° 08:57 09:34 10:21 00:58 02:03 03:02 
19 103°14.3 33.0 10° 45.5 9.8" 25° 06.6 17 55.1" 50° 09:08 09:45 10:33 00:48 01:51 02:50 
s arcane 34.0 Zo ee 9.7" 25° 08.3 16’ 55.1’ 45° 09:29 0:09 10:58 00:27 01:28 02:25 
2) wey MS) jong 97 gerong 15 552 || war | ooas 2029 urse | oo10 crap 205 
23 163°15.0 36.9 | 68°40.2 9.6" 25°12.6 91.2’ -55.2' oa. | 1001 i = OU Pe.- S Onee 
: : : : : 30° 10:14 0:59 11:50 — 00:39 01:33 
SD.=16.0 d=1.0 S.D.=15.0 20° | 10:36 1:23 12:14 a 00:16 01:09 
N 10° 10:55 1:44 12:35 23:56 ae 00:48 
Mon aoe — — ue ae d ne o° | 11:13 ©12:03 = 12:55 | 23:37 ae 00:28 
0 178°15.2 .N00°37.9 83°08.8 9.6’ N25°13.8 1.1’ 55.2 ° ; . : . . : 
1 193°15.4 38.9 97°37.4 9.5" 25°14.8 1.0' 55.3" 7 a ie a ey es 23:47 oa 
2 208° 15.6 39.9 | 112°05.8 9.5" 25°15.8 0.9" 55.3" 30° | 12-12 3:07 14:01 22:35 23:23 oe 
3 223°15.8 - 40.9 | 126°34.3 9.4" 25°16.6 90.7" 55.3" 35° | 12.26 3:22 14:15 22:21 23:08 he, 
4 238° 16.0 41.9 | 141°02.7 9.4" 25°17.2 0.6" 55.3" 40° | 12-41 3:38 14:32 22:06 22:51 23:45 
5 : . : : : : : : : 
S| eres mone| aeons is om te ae 2 | ae os we] ae 2a Be 
7 283°16.5 44.8 | 184°27.7 9.3’ 25°18.4 0.2’ 55.4 $ abe a ee co Sie pau oe 
8 298° 16.7 45.8 | 198°56.0 9.2’ 25° 18.6 0.1’ 55.5" gl ; = ba rae ey 
5 6 : 5 ‘ , 54 13:44 4:49 15:44 21:00 21:40 22:34 
9 313°16.9 + 46.8 | 213°24.2 9.2 25°18.6 -0.1 55.5 ° ; : : : : : 
10 328°17.1 47.8 | 227°52.4 9.2’ 25°18.5  -0.2’ 55.5" ae a ae oe ao re ae 
re ei 4 tee. || Gaon ee cies pe ae! 58 14:15 5:23 16:19 20:29 21:05 21:58 
; ° ; . . . . S 60° 14:35 5:47 16:43 20:08 20:41 21:35 
12 358°17.5 NO00°49.7 | 256°48.7 9.1' N25°17.8 -0.5' 55.6’ 
13 13°17.6 50.7 | 271°16.8 9.1’ 25°17.3.-0.6" = 55.6 Sun Moon 
14 28°17.8 SLT 285° 44.9 9.0’ 25°16.7 -0.7’ 55.6’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°18.0 + 52.7 300°12.9 9.0" 25°15.9 = -0.9" 55.7 ” oo" 12" Pass Upper Lower 7-9 
16 58°18.2 53.7 314°40.9 9.0' 25°15.0 -1.0' 55.7 mmi:ss mmi:ss hh:mm hh:mm hh:mm 40-59% 
17 73°18.4 54.7 | 329°08.9 9.0’ 25°13.9  -1.1' = 55.7 2 | aE Ee 1567 roe — =a 
18 88°18.6 NO0°55.7 | 343°36.8  8.9'  N25°127 -1.3' 55.7 21 | 07:17 07:08 12.07 18:15 05:50 ) 
19 103°18.8 56.6 | 358°04.8 8.9’ 25°11.4 =-1.4' 55.8" 22 | Ig6EED 06:50 10.07 19.08 06-41 f 
20 118°19.0 57.6 12°32.7 8.9’ 25°09.9 -1.5' 55.8" : : : : : 
21 133°19.1 > 58.6 27°00.5 8.9" 25°08.3. -1.7' = 55.8" 
22 148° 19.3 00°59.6 41°28.4 8.8" 25°06.6 -1.8' 55.9" 
23 163°19.5 01°00.6 55°56.2 8.8" 25°04.7--1.9' 55.9" 
SD.=16.0 d=1.0 S.D.=15.1 
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Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 180°41.8 | 178°32.3 $00°34.8 | 111°24.5 N23°34.0 | 216°41.6 $14°57.4 | 227°28.5  $18°03.1 Alpheratz 357°38.3 —-29°12.2 
1 195°44.2 | 193°31.9 33.6 | 126°25.4 34.2 | 231°43.6 57.3 | 242°30.8 03.0 Ankaa 353°10.7. — -42° 11.7 
2 210°46.7 | 208°31.6 32.3 | 141°26.2 34.4 | 246°45.5 57.1 | 257°33.0 03.0 Schedar 349°35.0 56°39.1 
3 225°49.2 | 223°31.2 ++ 31.0 | 156°27.1 ++ 34.7 | 261°47.5 ++ 57.0 | 272°35.3 ++ 02.9 Diphda 348°50.7.—--17°52.5 
4 240°51.6 | 238°30.8 29.8 | 171°28.0 34.9 | 276°49.4 56.8 | 287°37.5 02.9 Achernar 335°23.1 ~—--57°08.0 
5 255°54.1 | 253°30.4 28.5 | 186°28.8 35.1 | 291°51.4 56.6 | 302°39.7 02.8 Hamal 327°55.0 —-23°33.6 
6 270°56.6 | 268°30.0  $00°27.3 | 201°29.7 N23°35.3 | 306°53.4 $14°56.5 | 317°42.0 $18°02.7 Polaris 315°48.2 89°21.3 
7 | 285°59.0 | 283°29.7 26.0 | 216°30.5 35.5 | 321°55.3 56.3 | 332°44.2 02.7 Acamar — 315°14.5  -40°13.5 
8 | 301°01.5 | 298°29.3 24.8 | 231°31.4 35.7 | 336°57.3 56.2 | 347°46.5 02.6 Menkar 314 09.6 ee 
9 | 316°04.0 | 313°28.9 ++ 23.5 | 246°32.3 ++ 35.9 | 351°59.2 * 56.0 2°48.7 ++ 02.6 Mirfak — 308°33.0 49°'56.2 
10 | 331°06.4 | 328°28.5 22.2 | 261°33.1 36.1 7°01.2 55.8 | 17°50.9 02.5 Aldebaran = 290° 43.3 1633.0 
11 | 346°08.9 | 343°28.2 21.0 | 276°34.0 36.3 | 22°03.1 55.7 | 32°53.2 02.5 Rigel 281 06.9 -8'10.9 
12 1°11.4 | 358°27.8  $§00°19.7 | 291°34.8 N23°36.5 | 37°05.1 $14°55.5 | 47°55.4 $§18°02.4 Sie See. era 
13 16°13.8 13°27.4 18.5 | 306°35.7 36.7 52°07.0 55.4 62°57.7 02.4 Elnath °278°05.9 28°37 5 
14 31°16.3 | 28°27.0 17.2 | 321°36.5 36.9 | 67°09.0 55.2 | 77°59.9 02.3 iS lis Cesena Seite 
15 46°18.7 | 43°26.6 ++ 15.9 | 336°37.4 ++ 37.2 | 82°11.0 ++ 55.0 | 93°02.2 ++ 022 ee Sora e ars 
16 61°21.2 | 58°26.3 14.7 | 351°38.3 37.4 | 97°12.9 54.9 | 108°04.4 02.2 (conoei SERA epoae 
° fe} O° ° ° * a 
17 76°23.7 | 73°25.9 13.4 6°39.1 37.6 | 112°14.9 54.7 | 123°06.6 02.1 Cie! “onavong? cipedde 
18 91°26.1 | 88°25.5  $00°12.2 | 21°40.0 N23°37.8 | 127°16.8  $14°54.6 | 138°08.9  $18°02.1 Adhara 255°082 ~-29°003 
19 | 106°28.6 | 103°25.1 10.9 | 36°40.8 38.0 | 142°18.8 54.4 | 153°11.1 02.0 Procyon 244°54.0 5°10.1 
20 | 121°31.1 | 118°24.7 09.6 | 51°41.7 38.2 | 157°20.7 54.2 | 168°13.4 02.0 Pollux 243°21.0  ~—-27°58.5 
21 | 136°33.5 | 133°24.4 -+ 08.4 | 66°42.6 - 38.4 | 172°22.7 ++ 541 | 183°156 ++ 019 Avior 234°156 -59°34.9 
22 151°36.0 | 148°24.0 07.1 81°43.4 38.6 | 187°24.7 53.9 | 198°17.9 01.9 Suhail 222°48.2 -43°31.3 
23 166° 38.5 163° 23.6 05.9 96° 44.3 38.8 202° 26.6 53.8 213°20.1 01.8 Miaplacidus 221°38.1 -69° 48.4 
Mer.pass.:11:55 v-0.4 d1.3 m-3.8 v0.9 d0.2 m1.2 v2.0 d0.2 m-1.9 v2.2 d0.1 m0.8 Alphard 217°50.6 -8°45.1 
Regulus = 207°37.5 1°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 61°38.3 
Denebola 182° 27.8 4° 27.2 
0 181°40.9 | 178°23.2  $00°04.6 | 111°45.1 N23°39.0 | 217°28.6 $14°53.6 | 228°22.3 $18°01.8 Gienah 175°464 —-17°39.6 
1 196°43.4 | 193°22.9 03.3 | 126°46.0 39.2 | 232°30.5 53.4 | 243°24.6 01.7 Acrux 173°028 —--63°12.9 
2 211°45.8 | 208°22.5 02.1 | 141°46.8 39.4 | 247°32.5 53.3 | 258°26.8 01.6 Gacrux 171°54.4  -57°13.9 
3 226°48.3 | 223°22.1  $00°00.8 | 156°47.7 ++ 39.6 | 262°344 ++ 53.1 | 273°29.1 01.6 Alioth 166°15.2 55°50.7 
4 241°50.8 | 238°21.7 NO00°00.4 | 171°48.6 39.8 | 277°36.4 53.0 | 288°31.3 01.5 Spica 158°25.3. 11° 16.3 
5 256° 53.2 253°21.3 01.7 186° 49.4 40.0 292° 38.4 52.8 303° 33.6 01.5 Alkaid 152°54.1 49°12.4 
6 271°55.7 | 268°21.0 N00°03.0 | 201°50.3 N23°40.2 | 307°40.3 $14°52.6 | 318°35.8  $18°01.4 Hadar 148°39.8 -60°28.3 
7 286°58.2 | 283°20.6 04.2 | 216°51.1 40.4 | 322°42.3 52.5 | 333°38.0 01.4 Menkent  148°00.9 —_-36°28.4 
8 302°00.6 | 298°20.2 05.5 | 231°52.0 40.6 | 337°44.2 52.3 | 348°40.3 01.3 Arcturus 145°50.5 9°04.2 
9 317°03.1 | 313°19.8 ++ 06.7 | 246°52.8 - 40.8 | 352°46.2 ++ 52.2 3°42.5 01.3 Rigil Kent. 139°44.0  — -60°55.1 
10 | 332°05.6 | 328°19.4 08.0 | 261°53.7 41.0 7°48.2 52.0 | 18°44.8 01.2 Kochab 137°19.0 = 74°03.9 
11 | 347°08.0 | 343°19.1 09.3 | 276°54.5 41.2 | 22°50.1 51.8 | 33°47.0 01.2 Zuben'ubi 136°59.2 — -16° 07.8 
12 2°10.5 | 358°18.7 NO00°10.5 | 291°55.4 N23°41.4 37°52.1 $14°51.7 48°49.3.  $18°01.1 Alphecca  — 126°06.2 26°38.5 
13 17°13.0 | 13°18.3 11.8 | 306°56.3 41.6 | 52°54.0 51.5 | 63°51.5 01.0 Antares 112°19.5 — -26° 28.6 
14 32°15.4 | 28°17.9 13.0 | 321°57.1 41.8 | 67°56.0 51.4 | 78°53.8 01.0 Atria 107°16.3.  -69°03.6 
15 47°17.9 | 43°17.6 ++ 143 | 336°58.0 - 42.0 | 82°57.9 ++ 51.2 | 93°56.0 -- 009 Sabik  102°06.2— -15° 45.0 
16 62°20.3 | 58°17.2 15.6 | 351°58.8 42.2 | 97°59.9 51.0 | 108°58.2 00.9 Shaula — 96°14.5 — -37°07.0 
7 77°22.8 | 73°16.8 16.8 6°59.7 42.4 | 113°01.9 50.9 | 124°00.5 00.8 Rasalhague = 96° 01.4 2°32.5 
é i ‘ . é % 3 3 Eltanin 90°43.6 51°28.8 
18 92°25.3 | 88°16.4 N00°18.1 | 22°00.5 N23°42.6 | 128°03.8  $14°50.7 | 139°02.7 $18°00.8 ne mylae eam OR A 
19 | 107°27.7 | 103°16.0 19.3 | 37°01.4 42.8 | 143°05.8 50.6 | 154°05.0 00.7 ae yes . Bede B.-A AGO 
20 | 122°30.2 | 118°15.7 20.6 | 52°02.2 43.0 | 158°07.7 50.4 | 169°07.2 00.7 ‘i he veOniy >» -soaeie 5 
21 | 137°32.7 | 133°15.3 ++ 21.9 | 67°03.1 - 43.2 | 173°09.7 ++ 50.2 | 184°095 ++ 006 este Gene eee 
22 | 152°35.1 | 148°14.9 23.1 | 82°04.0 43.4 | 188°11.7 50.1 | 199°11.7 00.6 eee eae Fe  deeeo 
° ° ° ° ° + a . 
23 | 167°37.6 | 163°14.5 24.4 | 97°04.8 43.6 | 203°13.6 49.9 | 214°14.0 00.5 pee co aeeeat.  aesata 
Mer.pass.:11:51 v-0.4 d1.3 m-3.8 v0.9 d0.2 m1.2 v2.0 d0.2 m-1.9 v2.2 d0.1 m0.8 Enif 33°42.1 9°58.1 
Al Na‘ir —-27°37.2— -46°51.5 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29° 30.7 
° ° ° ° ° ° ° ° ° Scheat 13°48.5 28° 11.6 
0 182°40.1 | 178°14.2 NO00°25.6 | 112°05.7 N23°43.8 | 218°15.6 $14°49.8 | 229°16.2  $18°00.4 HCE. ase ano 
1 197°42.5 | 193°13.8 26.9 | 127°06.5 44.0 | 233°17.6 49.6 | 244°18.5 00.4 a : : 
2 212°45.0 | 208°13.4 28.2 | 142°07.4 44.2 | 248°19.5 49.4 | 259°20.7 00.3 Mar 23 Tue SHA Mer.pass 
3 227°47.5 | 223°13.0 ++ 29.4 | 157°08.2 - 44.4 | 263°215 ++ 493 | 2749229 ++ 003 Venus  357°50.5 12:06 
4 242°49.9 | 238°12.7 30.7 | 172°09.1 44.6 | 278°23.4 49.1 | 289°25.2 00.2 Mars  290°42.7 16:33 
5 257°52.4 | 253°12.3 32.0 | 187°09.9 44.8 | 293°25.4 49.0 | 304°27.4 00.2 Jupiter 35°59.8 09:32 
6 272°54.8 | 268°11.9 N00°33.2 | 202°10.8 N23°45.0 | 308°27.4 $14°48.8 | 319°29.7  $18°00.1 Saturn __ 46° 46.8 08:49 
7 287°57.3 | 283°11.5 34.5 | 217°11.6 45.2 | 323°29.3 48.6 | 334°31.9 00.1 
8 | 302°59.8 | 298°11.1 35.7 | 232°12.5 45.4 | 338°31.3 48.5 | 349°34.2 oo.0 || Mar ye eines eee 
9 318°02.2 | 313°10.8 ++ 37.0 | 247°13.3 + 45.6 | 353°33.2 - 48.3 4°36.4  —-18°00.0 Mars 290°04.2 16:32 
10 | 333°04.7 | 328°10.4 38.3 | 262°14.2 45.8 8°35.2 48.2 | 19°38.7 = 17°59.9 Jupiter 35°47.7 09:29 
fe} fo} . ey 
11 | 348°07.2 | 343°10.0 39.5 | 277°15.0 46.0 | 23°37.2 48.0 | 34°40.9 59.9 Gating. “aged 08.45 
12 3°09.6 | 358°09.6 NO00°40.8 | 292°15.9 N23°46.2 | 38°39.1 $14°47.9 | 49°43.2 $17°59.8 
13 18°12.1 13°09.3 42.0 | 307°16.8 46.4 53°41.1 47.7 64° 45.4 59.7 Mar 25 Thu SHA Mer.pass 
14 33° 14.6 28° 08.9 43.3 | 322°17.6 46.6 68° 43.1 47.5 79° 47.7 59.7 Venus 355° 34.1 12:07 
15 48°17.0 | 43°085 ++ 44.6 | 337°18.5 + 46.8 | 83°45.0 ++ 47.4 | 94°49.9 ++ 59.6 Mars 289°25.6 16:31 
16 63°19.5 | 58°08.1 45.8 | 352°19.3 47.0 | 98°47.0 47.2 | 109°52.2 59.6 Jupiter 3535.5 09:26 
17 78° 21.9 73°07.8 47.1 7° 20.2 47.2 | 113°48.9 47.1 | 124°54.4 59.5 Saturn 46° 36.1 08:42 
18 93°24.4 | 88°07.4 N00°48.3 | 22°21.0 N23°47.3 | 128°50.9 $14°46.9 | 139°56.7 $17°59.5 Horizontal parallax 
19 108°26.9 | 103°07.0 49.6 37°21.9 47.5 | 143°52.9 46.7 | 154°58.9 59.4 Venus: 0.1 
20 | 123°29.3 | 118°06.6 50.9 | 52°22.7 47.7 | 158°54.8 46.6 | 170°01.1 59.4 Mars: 0.1 
21 | 138°31.8 | 133°06.2 ++ 52.1 | 67°23.6 ++ 47.9 | 173°56.8 - 46.4 | 185°03.4 ++ 593 
22 | 153°34.3 | 148°05.9 53.4 | 982°24.4 48.1 | 188°58.8 46.3 | 200°05.6 59.3 
23 | 168°36.7 | 163°05.5 54.6 | 97°25.3 48.3 | 204°00.7 46.1 | 215°07.9 59.2 
Mer.pass.:11:47 v-0.4 d1.3 m-3.8 v0.9 d0.2 m1.2 v2.0 d0.2 m-1.9 v2.2 d0.1 m0.8 
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h Sun Moon 
Tue GHA Dec GHA Bs Dec d HP Lat. Twilight : Sunrise Sunset 5 _Twilight 
0 178°19.7  No1°01.6 | 70°24.0 88 N25°027 -2.1' 55.9’ Mawes LSI cull Baur 
1 193°19.9 02.6 84°51.8 8.8" 25°00.6 -2,2’ 56.0’ N 72° 02:51 04:27 05:37 18:38 19:49 21:27 
2 208° 20.1 03.5 99° 19.5 8.8" 24°58.3 -2.3' 56.0’ N 70° 03:15 04:38 05:40 18:35 19:38 21:02 
3 223° 20.3 ++ 04.5 113°47.3 8.7’ 24°55.9 -2.5' 56.0’ 68° 03:33 04:46 05:42 18:32 19:29 20:43 
4 238° 20.5 05.5 128°15.0 8.7’ 24°53.3 -2.6' 56.1’ 66° 03:48 04:53 05:44 18:30 19:22 20:28 
5 253°20.7 06.5 142° 42.7 8.7' 24°50.6 -2.8' 56.1’ 64° 03:59 04:58 05:46 18:28 19:16 20:16 
6 268° 20.8 NO1°07.5 157°10.4 8.7' N24° 47.8 -2.9' 56.1’ 62° 04:09 05:03 05:48 18:26 19:11 20:06 
% 283° 21.0 08.5 171°38.1 8.7" 24°44.9 -3.0' 56.2’ 60° 04:17 05:07 05:49 18:25 19:07 19:58 
8 298°21.2 09.5 186°05.7 8.7" 24° 41.8 -3.2' 56.2' N 58° 04:23 05:11 05:50 18:23 19:03 19:51 
9 313° 21.4 *+ 10.4 200" 33.4 8.6 2438.5 “3.3 56.2’ 56° 04:29 05:14 05:51 18:22 19:00 9:45 
10 328 '21.6 11.4 215 01.0 8.6" 24 °35.1 3.4 56.3! 54° 04:35 05:17 05:52 18:21 18:57 19:39 
11 343° 21.8 12.4 229° 28.6 8.6 24°31.6 -3.6 56.3 52° 04:39 05:19 05:53 18:20 18:54 19:35 
12 358° 22.0 NO01°13.4 243°56.2 8.6" N24° 28.0 -3.7’ 56.3’ 50° 04:43 05:22 05:54 18:20 18:52 9:30 
13 13°22.2 14.4 258° 23.8 8.6" 24° 24.2 -3.9’ 56.4’ 45° 04:52 05:26 05:56 18:18 18:47 19:22 
14 28° 22.3 ibA>| O72°sia “Ger —B4°O02 AO’ SOM" || tyage |, Gace 560 beer | ede . asas> - 4945 
15 43°22.5 ++ 16.4 | 287°19.0 8.6’ = 24°16.2 4.1’ 56.4" ape gpod Meee. “Omes || eae” teste 0:10 
16 58°22.7 17.3 | 301°46.6 86’ 249120 -4.3" 56.5" Sn°*| nap eas. Opec || feaa. deus do6e 
17 73° 22.9 18.3 | 316°14.2 8.6 24°07.6 9 -4.4' 56.5 90° | 0613 580 oom | fedo teda 0:00 
18 88°23.1 NO1°19.3 | 330°41.7 8.6' N24°031 -4.6' 56.5’ || N10° | 05:16 05:41 06:02 | 18:11 18:32 18:56 
19 103° 23.3 20.3 345°09.3 8.6 23°58.5 -4.7' 56.6’ 0° 05:18 05:42 06:03 18:09 18:30 18:54 
20 118° 23.5 21.3 359° 36.9 8.6’ 23°53.7 -4.8’ 56.6’ ° z - . : 5 . 
21 133° 23.7 ++ 22.3 14°04.4 8.6" 23°48.8 -5.0' 56.6’ : a aL a eek . 3 oe 
22 148° 23.9 23.2 28° 32.0 8.6’ 23° 43.8 -5.1’ 56.7’ 30° 05:14 05:42 06:06 18:06 18:30 18:58 
23 163° 24.0 24.2 42°59.5 8.6’ 23° 38.6 -5.2’ 56.7’ ° : : ; : ; ; 
35 05:12 05:41 06:07 18:05 18:31 9:00 
SD.=16.0 d=1.0 $.D.=15.3 40° 05:09 05:40 06:07 18:05 18:32 19:03 
HP 45° 05:04 05:38 06:08 18:04 18:33 9:07 
= elie a= we *. — : S50° | 04:58 05:36 06:08 | 18:03 18:35 9:13 
0 178° 24.2 NO1°25.2 57°27.1 8.6" N23°33.3 -5.4' 56.7’ 52° 04:55 05:35 06:09 18:03 18:36 19:16 
1 193° 24.4 26.2 71°54.6 8.6’ 23°27.9 -5.5' 56.8’ 54° 04:52 05:34 06:09 18:02 18:38 9:19 
2 208° 24.6 27.2 86°22.2 8.6" 23° 22.3 -5.7' 56.8’ 56° 04:49 05:32 06:09 18:02 18:39 19:22 
3 223°24.8 ++ 28.2 100° 49.7 8.6" 23°16.6 -5.8’ 56.8" 58° 04:44 05:31 06:10 18:01 18:40 19:27 
4 238° 25.0 29.2 115°17.3 8.6" 23°10.7 -5.9" 56.9’ S 60° 04:39 05:29 06:10 18:0 18:42 9:3 
5 253° 25.2 30.1 129° 44.9 8.6" 23°04.7 -6.1' 56.9’ 
6 268°25.4 NO1°31.1 | 144°124 8.6 N22°586 -6.2' 57.0" Lat. Moonrise Moonset 
7 283° 25.6 32.1 | 158°40.0 8.6’ 22°52.3  -6.3' 57.0" Tue Wed Thu Tue Wed Thu 
8 298° 25.7 33.1 173°07.6 8.6’ 22°45.9 -6.5’ 57.0’ N 72° 
9 313° 25.9 s+ 34.1 187°35.2 8.6’ 22°39.4 -6.6' 57.1’ ° . ‘ 
10 328° 26.1 35.1 202°02.8 8.6" 22° 32.7 -6.7' 57.1’ nN / ee os 
11 343° 26.3 36.0 216° 30.4 8.6 22° 25.9 -6.9 57.1 66° 0:00 12:10 07:07 06:49 
12 358° 26.5 NO1° 37.0 230° 58.0 8.6’ N22°19.0 -7.0' 57.2! 64° 09:00 0:44 12:34 06:14 06:22 06:24 
13 13° 26.7 38.0 245° 25.7 8.6" 22°11.9 7.1 57.2’ 62° 09:43 1:13 12:52 05:30 05:53 06:04 
14 28°26.9 39.0 259°53.3 ao 8 -7.3' aes 60° 10:12 1:35 13:08 05:0 05:30 05:48 
15 43°27.1 -+ 40.0 274° 20.9 ee 1°57. -7.4' 57.3’ ° . : , : . 5 
16 58°27.3 41.0 | 288°48.6 8.7’ 21°49.9 7.5' 57.3" Ne | ae ~ as es oe eee 
17 73°27.4 41.9 | 3039163 87° 219423 © 7.7" 57.4" | ee eee 
54 11:08 2:21 13:42 04:05 04:43 05:12 
18 88° 27.6 N01° 42.9 317° 44.0 8.7' N21°34.5 -7.8' 57.4’ 52° 11:21 2:32 13:51 03:52 04:32 05:03 
19 103° 27.8 43.9 332°11.7 8.7’ 21°26.6 -7.9' 57.4’ 50° 11:33 2:42 13:59 03:40 04:21 04:55 
20 pein | ase a Scien 2 57.5" 45° | 11:57 3:03 14:15 03:15 03:59 04:37 
21 133° 28. s+ 45, 7. ee 1 5 -8.2’ 57.5’ 3 : : 
22 148° 28.4 46.9 15°34.9 3.3" 21°02.2 -8.3" 57.6" N e0r 12:16 3:20 14:29 02:56 03:42 04:22 
23 | 163°28.6 478 | 30°026 88’  20°539 -85' 57.6 ee ee ee | ee ee ee 
30° 12:46 3:46 14:50 02:25 03:14 03:59 
SD.=16.0 d=1.0 S.D.=15.6 20° | 13:09 4:07 15:07 02:01 02:52 03:40 
N 10° 13:30 4:26 15:22 01:40 02:33 03:24 
ahe one pee SHA 7 eee d is o° | 1349 14:42 = 15:36 | 01:21 02:15 ~——03:08 
0 178° 28.8 NO1° 48.8 44° 30.4 8.8" N20° 45.3 -8.6’ 57.6’ ° . : i : é 3 
1 193° 29.0 49.8 58°58.2 8.8" 20°36.7 2 -8.7' 57.7" s a eH oe coe on eo pe 
2 208° 29.1 50.8 | 73°26.0 8.8  20°27.9 8.8’ 57.7" 30° | 1451 1538 1621 | 0016 O144 O27 
fA i : 2 , : : : : : : : 
3 223° 29.3 ++ 51.8 87°53.9 8.8 20°'19.0 -9.0' 57.8! 35° 15:05 5:50 16:31 00:02 01:01 02:05 
4 238°29.5 52.7 102°21.7 8.9" 20" 10.0 “9.1 57.8 40° 15:21 6:04 16:42 aie 00:46 01:52 
5 253° 29.7 ot pea cies 8.9 ee -9.2 57.8 45° 15:40 6:21 16:55 ae 00:27 01:37 
6 268° 29.9 NO01°54.7 131°17.5 8.9" N19°51.5 -9.3' 57.9’ ° i , 3 r ; : 
7 283° 30.1 55.7 | 145°45.4 8.9" 19°42.1 -9.5' 57.9" : a ica oo ae 23:53 ae ner 
8 298° 30.3 56.7 160°13.3 8.9’ 19°32.6 -9.6’ 57.9’ 54° 16:27 7-01 17:26 23-41 a 00:58 
9 313° 30.5 se BO 174° 41.2 9.0" 19° 23.0 -9.7' 58.0’ 56° 16:42 7:13 17:35 23:26 eo 00:47 
10 328° 30.7 58.6 189°09.2 9.0’ 19°13.2 -9.8’ 58.0’ 58° 16:59 7:27 17:46 23-09 2s 00:33 
11 343°30.9 01°59.6 203°37.2 9.0 19°03.3 -10.0 58.1 S 60° 17:20 7:43 17:57 22:49 ae 00:18 
12 358° 31.0 N02° 00.6 218°05.2 9.0’ N18°53.3 -10.1' 58.1’ 
13 13°31.2 01.6 232° 33.2 9.0’ 18°43.1 -10.2' 58.1’ Sun Moon 
14 28°31.4 02.6 247° 01.3 9.1’ 18°32.9 -10.3' 58.2’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°31.6 -+ 03.5 | 261°29.4 91° 18°22.5 -10.4" 58.2" ” 008 12h Pass Upper Lower 10-12 
16 58°31.8 04.5 275°57.4 9.1’ 18°12.0 -10.6' 58.3’ mmi:ss mm:ss hh:mm hh:mm hh:mm 68-86% 
17 73°32.0 05.5 290° 25.6 9.1’ 18°01.4 -10.7' 58.3’ 23 06:41 06:32 12:07 20:02 07:35 ~~ 
18 88°32.2 N02° 06.5 304°53.7 9.1’ N17°50.7 -10.8' 58.3’ z = : ; : ) 
19 103° 32.4 07.5 319°21.9 9.2’ 17°39.8 -10.9' 58.4’ = Oeoe once ao ss pce ( 
20 118°32.6 08.5 333°50.0 9.2’ 17°28.9 -11.0' 58.4’ : . : : : 
21 133° 32.7 *+ 09.4 348°18.2 9.2’ 17°17.8 -11.1' 58.4’ 
22 148° 32.9 10.4 2° 46.5 9.2’ 17° 06.6 -11.2' 58.5’ 
23 163° 33.1 11.4 17°14.7 9.3’ 16°55.3 -11.3' 58.5’ 
SD.=16.0 _d=1.0 S.D.=15.8 
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= Aries Venus Mars 
ri GHA GHA Dec Jupiter 
Gail eats - GHA Dec a Saturn 
1 at 178°05.1 N00°55.9 ° A Dec GHA oe 
198°41.7 | 193°04.7 9 | 112°26.1 N23°48.5 | 219°02.7 - a 
2 213° 44.1 208° : 57.2 127°27.0 4 iia $14°45.9 230°10.1 = SHA Dec 
08° 04.4 Be A 3 8.7 | 234°04.7 1 $17°59.2 Alph 
; 228466 | 223°040 00°97 | 1579287 48.9 | 249°06.6 io 245° 12.4 59.1 Ae 357°38.3 -29°12.2 
243°49.1 | 238°03. : 57° 28.7 -. 49.1 one: 5.6 | 260°14.6 : nkaa  353°10.7— -42°11. 
boast g llsesensos co aelbanvens Mal oees.. ae oer 590 Suhel ase 567301 
6 973°54.0 | 268° : . 187° 30.4 495 | 294°] : 45.3 | 290°19.1 : iphaa 348°50.7 -17° ; 
: : 2. 58.9 52.5 
7 283°56.4 ees N01°03.5 202° 31.2 N23°49.6 sage 5 45.2 305° 21.4 58.9 a 335°23.1 "57°08.0 
e. | Saos8as.6: | aoseoea 04.7 | 217°32.1 49.8 ee 514°45.0 | 320°23.6 $17°58.8 Ben) 327°55.0 23°33.6 
o> ctesoe stl ascot a Gag 7 ll ares 50.0 | 339°18.4 44.8 | 335°25.9 58.8 ioe eee ee 
10 | 334°03.8 ° 7.2 | 247°33.8 a ane: 44.7 | 350°28 ; ar 315°14.5 — -40°13 
11 349°063 Seen 08.5 | 262°34.6 a 354°20.4 L445 as 58.7 Menkar 314°09.6 4° ee 
; 01.0 . A 9°29. : ‘ ++ 587 Mirf. : 5 
12 pene ee sane ee 277°35.5 oye ll xoreaes Bs a 586 Sine roe ae 
19°11.2 | 13°00.2 0 | 292°36.3  N23°50.8 ae 5°34.9 58.6 Rigel ; oe) 
. . 5 ; 281° 06.9 ° 
14 34°13.7 27° 12.3 307° 37.2 39°26.3. $14°44.0 50° s -8°10.9 
7°59.8 ; 51.0 | 54°28.2 37.1 $17°58.5 Capella 280°26 
15 49°16.2 | 42° 13.5 | 322°38.0 . 43.9 | 65° : d 6  46°01.2 
: 2°59.5 os . 51.2 69°30.2 39.4 58.5 Bellatrix 278° 26 
16 64°18.6 é 14.8 | 337°38.9 me : 43.7 | 80°4 ; 3 6° 22.0 
, 57°59.1 513 84°32.2 1.6 58.4 Elnath 278° 0! 
17 || “7oe2i.t | 72° 16.1 | 352°39.7 2 +436.)  95%4 ; peo 28 3h 
‘ 2°58.7 : 51.5 99° 3.9 ++ 58.4 Alnilam 275° 
1g | 94°23.5 | 97°58.3 NO nhs 7°40.6 ae Ae 43.4 | 110°46.1 58.3 Betelgeuse orate seas 
19 109° 26.0 102°58.0 1°18.6 22°41.4 N23°51.9 | 129° ; 43.2 | 125°48.4 58.3 Canopus 263°53.8 veo. 
20 | 124°28.5 | 117°57. 19.8 37° 42.3 ot 9°38.1  $14°43.1 | 140°50.6  $17° : Sirius 258°28.9 Bane 
21 | 139°30.9 tee o11 | 52°43.1 oo. tas 180 Ge) Gera 58.2 ilar: . Se ooeae -16°44.9 
eae peta ocege ll Meee 52.5 | 174°44.0 a2 010 ot 58.1 Procyon 244°840—S°10.1 
x ° . ¥ ee . £ 
23 169°35.9 | 162°56.4 ais 82° 44.8 52.7 | 189°45.9 42.6 | 185°57.4 ++ 58.0 Pollux 243°21.0 27°58.5 
Mer.pass.:11:43 v0.4 dl - ee 52.8 | 204°47.9 42.5 | 200°59.6 58.0 Avior 234°15.6 — -59°34.9 
4 d1.3 m-3.8 v0.9 d0.2 m1.2 42.3 | 216°01.9 57.9 Suhail 222°48.3.—-43°31. 
- : v2.0 d0.2 m-1.9 : Miaplacidus 391° : -43°31.3 
Sat GHA GHA D : v2.2 d0.1 m0.8 Alphard pela -69° 48.4 
ec GHA 50.6 -8° 4 
o | 184°38.3 | 177° Dec GHA Regulus 207° oe 
1 199° 40.8 ieee NO1°26.1 112°46.5 N23°53.0 Sine Dec GHA Dec Dubhe Tose 1°51.8 
2 | 214°43.3 | 207°55. 27.4 | 127°47.3 532 9°49.9  §14°42.1 ) 231°04.1 — $17° Denebola 12°27. oe 
3 | o00°457 eh. 28.7 | 142°48.2 aS 234°51.8 420 | 246°064 757.9 Gienah eee 4°27.2 
4 244° 48.2 Sea ++ 29.9 | 157°49.0 .+ 536 pes 41.8 | 261°08.6 ae Acrux ieee pees 
; 31. : : st : ; . -63°13. 
5 | 250°50.7 | 252°54.2 o ; 172°49.9 53.8 | 279°577 41.7 | 276°10.9 ++ 57.7 Gacrux 171°54.4—-57° i 
6 Basha | ooneRain oe 187°50.7 53.9 | 294°59.7 41.5 | 291°13.2 57.7 Alioth  166°15.2 55°50.7 
Fel eee eee See cel bates” a ee Nea BND |p 188 57.6 Spica 158°25.2-11°16. 
3 304° Soe 35.0 | 217°52.4 ‘ 0°01.7. $14°41.2 | 321° ; Alkaid 152° 63 
58.0 | 297°53.1 : 54.3 | 325° 17.7 = $17°57.6 54.1 49°12.4 
9 | 320°00.5 | 312°52. 36.2 | 232°53.3 54.5 iia 41.0 | 336°19.9 ; Hadar 148° 39.7 60°28, 
10 335° 03.0 ae ++ 37.5 247°54.1 ee oe 340 "05.6 40.9 351°22.2 57.5 Menkent 148°00.9 eae 
11 | 350°08.4 | 34°59 38.7 | 262°55.0 Seo ease. ° aoe 69044 «+ BTA Arcturus 1452505 19°04. 
: 40.0 | 277° : : 40.6 ong : Rigil Kent oz : 
12 5°07.9 | 357° 55.8 55.0 ° 21°26.7 .  139°43.9 — -60° 
: 57 : 25°11. 57.4 60°55.2 
13 20°10.4 oa: Noe 292°56.7 N23°55.2 Soca : : ate 36°28.9 rs Aor 137°19.0 74° 03.9 
14 35°12.8 27°50. 5 | 307°57.5 : : 14°40.2 51° : n'ubi =: 136°59.2 -16°07. 
7°50.8 : 55.4 | 55°15 31.2 $17°57.3 Alph 7 07.8 
15 50° 15.3 ae 43.8 | 322°58.4 5 40.1 66° phecca 126°06.1 26° 
2°50.4 + : 55.6 | 70°17.4 33.4 57.2 Ant 5 38.5 
16 65°17.8 ° 45.0 | 337°59.2 «> : 39.9 | 981° : ares 112°19.4 ~—--26° 
é 57 55.8 ° 35.7 : 6° 28.6 
17 | 80°20.2 ee ee 353° 00.0 56.0 seca -. 398 | 969379 -- aS ae 107°16.2 0°03 6 
12 |) sueeoee ||! cezoae. 8°00.9 56.1 baa: 39.6 | 111°40.2 06.2 -15°45.0 
: 7° 49.3 NO1° : 115° 23.3 39 6 57.0 Shaula 96°14 
19 | 110°25.2 | 102° 48.8 | 23°01.7 23° 5 | 126°42.4 5 -37°07.0 
“ 2°.48.9 3°56.3 130°25.3 6 57.0 Rasalhague 96°01 
20 | 125°27.6 | 117° 50.1 38° 02.6 . $14°39.3 | 141°4. : 3 2°32.5 
7°48.5 ; 56.5 | 145°27.3 4.7 $17°56.9 Eltanin 90°4 
21 | 140°30.1 | 132° 51.3 | 53°03.4 : 39.1 | 156° 3.5 51°28.8 
. 2° 48.2 ae : 56.7 | 160°29.2 46.9 56.9 Kaus Aust. 33° 
22 | 155°32.5 | 147° 52.6 | 68°043 -> 39.0 | 171° 36.6 — -34°22.4 
. 7°47.8 : 56.9 | 175°31.2 49.2 56.8 Vega 80° 
23 170°35.0 | 162° 53.8 83°05.1 ; ++ 38.8 | 186°51.5 cue ores : 35.3 38°47.9 
7 —— 62°47.4 55.1 98° 06.0 57.0 | 190°33.2 38.7 | 201°53. 56.8 Munk 75°51.6 -26° 16.2 
er.pass.:11:40 57.2 | 205°35.2 53.7 56.7 Altair 62°0 
v-0.4 d1.3 m-3.8 v0.8 d0.2 m1.2 : 38.5 | 216°56.0 56.7 Peacock 53° - oe 
eM: v2.0 d0.2 m-1.9 D se 720s 
Sun GHA GHA D v2.3 d0.1 m0.8 ie 49°28.1  45°21.0 
ec GHA nif 33°42.1 5g. 
0 195°37.5 | 177° Dec GHA ' : 9°58.1 
3 47. D AIN 
5 200°39.9 | 192°46 ; pee ee a N23°57.4 | 220°37.1 aa GHA Dee ESmaliteut oe oe 
215°42.4 | 207°46.3 ae 28° 07.6 57.6 | 235°39. 8.4 | 231°58.2 ° , -29° 30.7 
: : 35°39.1 : $17°56.6 Scheat 13°48 3 
3 | 230°44.9 | 222° 01°58.9 | 143°08.5 38.2 | 247° 5 28°11.6 
3 45. : 57.7 ° 00.5 Mark: ; 
4 |\soaeeaa 3 | arenes 02°00.1 | 158°093 ++ 879 | 268°430 38.0 | 262°02.7 ae arkab__-13°33.3,_-15°18.9 
5 | 260°49 On 01.4 | 173°10.2 ; 3.0 ++ 37.9 | 277° : : Mar 26 Fri 
8 | 252°45.1 026 6 58.1 | 280°45.0 05.0 * 56.5 SHA Mer.pass 
gt ‘| ages | thers 6 | 188°11.0 58.3 | 205°47. 37.7 | 292°07.2 56 Venus — 354°25.9 12: 
‘ 44.8 NO02°03.9 5 . 95° 47.0 37.6 % 4 M 5 2:08 
¢ 290°54.7 | 282°44.4 : 203°11.9 N23°58.5 | 310° 307° 09.5 56.4 lars 288° 46.9 16:29 
B.|| anestegto. |! pope 4a G 05.2 | 218°12.7 rales §14°37.4 | 322°11.7  $17°56.3 Jupiter 35°23. Gas 
9 | 320°59.6 | 3129436 3 - 06.4 | 233°13.6 58.8 Ses 37.3 | 337°14.0 56.3 Sotulty 356 38 08:38 
10 | 336°02.1 | 327°43.2 -or7 | 24seiaa =» 80.0 | 355°54.9 37.1 | 352°16.3 562 || Mar 27 Sat SHA 
11 | 351°04.6 | 342°42.9 me Ne co2 | 10°68 368 7°18.5 ++ 56.2 Vo Bei 
. ° . Ps . = é 
12 | 607.0 | 357°42.5 NO2°11. Stele? 59.3 | 25°58.8 2 eae 56.1 Mars  288°08.2 coe 
13 21°09.5 12°49 1 11.4 | 293°16.9 N23°59.5 : 6.6 37° 23.0 56.1 Jupiter 35°11.5 28 
14 36° 12.0 27° A1.7 ae 308° 17.8 59.7 eee $14°36.5 52°25.3 §17°56.0 Saturn 46°25.8 a 
15 51°14.4 Sa : 323° 18.6 23°59. . 36.3 67°27 ; = : 
ee |i $eSae eS Sa -» 15.2 | 338°19.5 aisnce 71°04.7 oe ee 56.0 || Mar 28 Sun SHA Mer.pass 
17 81° 19.4 ae 16.5 353° 20.3 00.2 ine *+ 36.0 97°32.0 ke ae ee 352°09.5 12:09 
: : 17.7 ° f 7 35 ona : : ars 287° 29 : 
18 pecoie. | laze 8°21.1 00.4 ° 8 | 112°34.3 : 3 16:27 
: 7° 40.2 NO2°1 116° 10.6 35.7 6 55.8 Jupiter 34°59.7 : 
19 111°24.3 | 102°39.8 ae 23° 22.0 N24°00.6 | 131°12.6 $14° ra hace 55.7 Saturn 46°20.7 09:16 
20 126° 26.8 117°39.5 - 3 38°22.8 00.7 i646 14°35.5 142°38.8 S17°55.7 : 08:31 
141°29.2 | 1329391 ae eee 00.9 | 161°16.6 ae 10 ALL 55.6 Horizontal parallax 
156°31.7 | 147°38.7 . 4.5 -- o11 | 176°18. 172°43.3 ; Venus: 
: : 6°18. ae : 55.6 enus: 0.1 
23 171°34.1 162°38.3 ee 83° 25.4 01.3 se 2 35.1 187° 45.6 ++ 555 Mars: 0.1 
Mer.pass.:11:36 v-0.4 di zo Abe 01.4 | 206°22.5 34.9 | 202°47.8 55.5 
4 d1.3 m-3.8 v0.8 d0.2 m1.2 2 0 do.2 Sweet 55.4 
v2. 55 7 
2 m-1.9 v2.3 d0.1 m0.8 
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2021 March 26 to Mar. 28 






















































































h Sun Moon 
Fri GHA Dec GHA v Dec d HP Lat Twilight Sunrise | Sunset Twilight 
0 178°33.3 N02°12.4 | 31°43.0 9.3 N16°439 -115’ 58.6’ Meaue __-E sta Nant 
1 193°33.5 13.4 46°11.3 9.3" 16°32.4 -11.6' 58.6" N 72° | 02:27 04:10 05:21 8:52 20:04 21:51 
° ° ’ ° , if 
2 208° 33.7 14.3 60° 39.6 9.3) 16°20.8 -11.7 58.6 N 70° | 02:56 04:23 05:26 8:47 19:51 21:20 
3 223° 33.9 + 15.3 75° 07.9 9.3 16°09.1 -11.8’ 58.7' 68° 03:17 04:32 05:30 8:43 19:41 20:57 
4 238°34.1 16.3 89° 36.3 9.4" 15°57.2 -11.9" 58.7 66° | 03:33 04:41 05:33 8.40 19.32 30.41 
5 253° 34.3 17.3 104° 04.7 9.4 15°45.3 -12.0 58.7 64° 03:46 04:47 05:36 8:37 19:25 20:27 
6 268°34.5 N02°18.3 | 118°33.1 9.4" N15°33.3 -12.1' 58.8" 62° | 03:57 04:53 05:38 8:34 19:20 20:16 
7 283° 34.6 19.2 | 133°01.5 9.4" 15°21.1  -12.2" 58.8" 60° | 04:06 04:58 05:40 8:32 19:14 20:06 
° ° ’ ° ’ , 
8 298°34.8 20.2 | 147°30.0 9.5" 15°08.9 -12.3' 58.9" nN58° | 04:14 05:02 05:42 8:30 19:10 19:59 
9 313°35.0 + 21.2 | 161°58.4 9.5 14°56.5 -12.4 58.9 56° | 04:21 05.06 05.43 8.28 19:06 19.52 
10 328° 35.2 22.2 | 176°26.9 9.5" 14°44.1  -12.5' 58.9" 54° | 04:27. 05-09 05:45 8:27 19:03 19:46 
12 358°35.6 N02°24.1 | 205°24.0 9.5’ N14°18.9 -12.7' 59.0" 50° | 04:36 05:15 05:47 8:24 18:57 19:36 
u ae = ee 9.6" 14°06.1 -12.8' 59.0’ 45° | 04:46 05:20 05:50 8:22 18:51 19:26 
i : 4°21.1 9.6" 13°53.3 -12.9" 59.1’ ° 
N 4 4: : : : : f 
15 43° 36.2 + 27.1 | 248°49.7 9.6" 13°40.3. -13.0" = 59.1’ sae ee ies be a io ae 
16 58°36.3 28.1 | 263°18.3 9.6" 13°27.3. 0-13.’ 59.1’ ° : : : : 
17 73° 36.5 29.0 | 277°46.9 9.6" 13°14.2 13.2’ 59.2" a vee eet ea ee ants ue 
ao Pan id 7 —— mie . 20° | 05:10 05:36 05:58 8:13 18:35 19:01 
18 88°36.7  N02°30.0 | 292°15.6 9.7 N13°01.0  -13.3' 59.2” N10° | 05:15 05:39 06:00 8:11 18:32 18:56 
: i 0 la 9.7' 12°47.7 -13.3' 59.2’ 0° | 05:17 05:41 06:02 8:09 18:29 18:53 
ell aeseees set) eeaa ae re a. oe $10° | 05:19 05:43 06:04 8:07 18:28 18:52 
; : : : ; ao ; 20° | 05:18 05:44 06:06 8:05 18:27 18:52 
° ° ’ ° ’ , 
22 148° 37.5 33.9 | 350°10.4 9.7 12°07.2--13.6 59.3 ° i : 
os iesear 7 aie 4504 ne ieee. cds (eon 30 05:16 05:44 06:08 8:02 18:26 18:54 
; : : : : : : 35° | 05:14 05:44 06:09 8:01 18:26 18:56 
SD.=16.0 d=1.0 S.D.=16.1 40° | 05:12 05:43 06:10 8:00 18:27 18:58 
45° : : : : : 5 
Sat_| GHA Dec GHA : Dec a MP | on . . . be 5 5 ee 
0 178°37.9 N02°35.9 19°07.9 9.8° N11°39.9 -13.8' 59.4’ 52° | 05-01 05-40 06:14 7 re bs 
1 193°38.1 36.9 33° 36.6 9.8" 11°26.0 -13.9" 59.4" 54° | 04:58 05-39 06-15 7:55 18:30 19-11 
2 208° 38.2 37.8 48°05.4 9.8 11°12.2 -13.9 59.5 56° 04:55 05:38 06:15 7:54 18:31 19:14 
3 223° 38.4 + 38.8 62° 34.2 9.8 10°58.2 -14.0 59.5 58° 04:51 05:37 06:16 7:53 18:32 19:18 
4 238° 38.6 39.8 77° 03.1 9.8" 10°44.1  -14.1 59.5’ S 60° 04:47 05:36 06:17 7:52 18-33 19:22 
5 253°38.8 40.8 91°31.9 9.8 10°30.0 -14.2' 59.6" : ; : : 
6 268°39.0 N02°41.8 | 106°00.7 9.9" N10°15.8 -14.2' 59.6’ Lat. _ Moonrise : Moonset 
7 283°39.2 42.7 | 120°29.6 9.9" 10°01.5  -14.3' 59.6" Fri Sat Sun Fri Sat Sun 
: oe oe aia 9.9’ 09°47.2 -14.4' 59.7" N 72° 13:01 5:37 17:59 07:53 07:07 06:36 
fell a ae ie. rs cee ae N 70° | 13:31 5:49 18:00 | 07:21 06:52 06:31 
11 343° 40.0 46.6 | 178°25.2 9.9" 09°03.7 -14.6' 59.8" s a oe eer o oS 
a ao oe ee — = 66° | 14:10 6:07 18:02 06:38 06:30 06:22 
12 358 40.1 N02° 47.6 192°54.1 9.9" Nos" 49.1 14.7 59.8" 64° 14:24 16:14 18:03 06:23 06:22 06:19 
13 1340.3 48.6 207 23.0 9.9" 08 °34.4 14.7 59.8" 62° 14:36 16:19 18:04 06:11 06:14 06:16 
- ae ; — es a ag ae oe 60° | 14:45 6:24 18:04 06:00 06:08 06:14 
: : : : e ae , ° ci : - : fi : 
16 |  58°40.9 515 | ss0e4e9 “ioc  o7%sc0 --14e sae" || NOS) Suet lee eos | tee tee ee 
17 73°41.1 52.5 | 265°18.8 10.0’ 07°35.0 15.0’ 59.9" a eas ee soho oS aes pee 
18 88°41.3 N02°53.5 279° 47.8 10.0’ N07° 20.0 -15.0’ 60.0’ 52° 15-14 16-39 18-06 05-28 05:48 06:07 
19 103° 41.5 54.5 294°16.8 10.0’ 07°05.0 -15.1 60.0’ 50° 15:19 6:42 18:07 05:22 05:45 06:05 
° ° , ° , . ¥ 7 - : 
20 118 "41.7 55.4 308° 45.7 10.0' 06°49.9 -15.1 60.0 45° 15:31 16:48 18:07 05:09 05:36 06:02 
21 133° 41.8 - 56.4 | 323°14.7 10.0 06°34.7—--15.2 60.0" é 
99 148° 42.0 57.4 | 337°437 10.0" 06°195 15.2 60.1’ N 40 15:40 16:54 18:08 04:58 05:29 05:59 
° ° ; ° : ' : 35° 15:48 6:58 18:09 04:48 05:23 05:57 
23 163° 42.2 58.4 | 352°12.7 10.0 06°04.3 15.3 60.1 3 
an J10 ei ies 30 15:56 17:02 18:09 04:40 05:18 05:55 
=16. =1. -D.=16. 20° | 16:08 17:09 18:10 04:26 05:09 05:51 
N10° | 16:18 7:15 18:11 04:13 05:01 05:48 
_ — ae — = = —— o° | 16:28 17:20 18:12 | 04:01 04:53 05:44 
: Hepa eee pees pe oe en cart $10° | 16:38 17:26 18:12 | 03:49 04:45 05:41 
: ; : : : mae : 20° | 16:49 7:31 18:13 03:36 04:37 05:38 
° ° ’ fe} ’ 
2 208° 42.8 01.3 35°39.7 10.0 05°18.2 «-15.4" 60.2 30° | 17-01. 17.38 18-14 03:21 : 
S . . ¥ ; : : : : 04:27 05:34 
3 223° 43.0 02.3 50°08.7 10.0 05°02.8 -15.5 60.2 35° | 17.08 7:49 18:15 03:12 04:21 05.31 
4 238° 43.2 03.3 64°37.7 10.0’ 04°47.3. 0 -15.5 60.2’ ° : : : : : : 
: ashAe a He aaeGee ae: pene: fae 40 17:16 17:46 18:15 03:03 04:15 05:29 
. Sei eget aie et a ; = iS 45° | 17:25 17:51 18:16 02:51 04:08 05:26 
4 eats se eee oa oar 7. eo s50° | 17:36 17:57 18:17 | 02:36 03:58 05:22 
. : ; : nae . 52° | 17:41 18:00 18:18 02:30 03:54 05:20 
8 298° 43.9 07.2 | 122°33.6 10.0 03°45.0 -15.6' 60.3’ 
; ° | 17:46 = 18:03 18:18 02:22 03:50 05:18 
9 313°44.1 - 08.1 | 137°02.6 10.0 03°29.3. -15.7 60.3’ = 
: . 56° | 17:52 8:06 18:18 02:14 03:44 05:16 
10 328°44.3 09.1 | 151°31.5 10.0 03°13.6 -15.7 60.4’ ° : 
11 | 343°44.5 10.1 | 166°00.5 10.0’  02°57.9 -15.7' 60.4 See ee ee | ee ee 
5 5 ; . ; S 60° | 18:07 8:14 18:20 01:53 03:32 05:11 
12 358°44.7. NO03°11.1 | 180°29.5 9.9" N02°42.1 -15.8' 60.4’ 
13 13°44.9 12.0 | 194°58.4 9.9" 02°26.3 -15.8' 60.4’ Sun Moon 
14 28°45.1 13.0 209° 27.3 9.9" 02° 10.5 -15.8' 60.4’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°45.3 * 14.0 | 223°56.3 9.9" 01°54.7 --15.8’ ~— 60.5" e oo" 12h Pass Upper Lower 13-15 
16 58°45.4 15.0 238°25.2 9.9’ 01°38.8 -15.9' 60.5’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 93-100% 
17 73° 45.6 15.9 | 252°54.1 9.9" 01°23.0 -15.9' 60.5’ | = c= iene Being dgcis = 
18 88°45.8 N03°16.9 | 267°23.0 9.9’ NO1°07.1 -15.9' 60.5" 27 B : ; : ) 
19 103° 46.0 17.9 | 281°51.9 9.9" 00°51.2 -15.9' 60.5’ Oe eels cease =e pee / 
; : : ; ; 28 | 05:10 05:01 12:05 an 11:58 = 
20 118° 46.2 18.8 | 296°20.7 9.9" 00°35.3  -15.9' 60.6’ 
21 133° 46.4 - 19.8 | 310°49.6 9.8" 00°19.3 -15.9' 60.6" 
22 148° 46.6 20.8 | 325°18.4 9.8’ NO00°03.4 -15.9' 60.6’ 
23 163° 46.8 21.8 | 339°47.2 9.8" 00°12.6 -16.0' 60.6’ 
SD.=16.0 d=1.0 S.D.=16.5 
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March 29, 30, 31 (Mon., Tue., Wed.) 
















































































Mon Anes Venus Mars 
: : GHA Dec aan Jupiter Sat 
186°36.6 | 177°38.0  NO02° Dec GHA a aturn Se 
1 201°39.1 | 192°37.6 26.5 | 113°27.0 N24°O1 3 = GHA Dec ars 
2 ° : 27.8 ° 6 | 221°24.5 ° 
216°41.5 | 207° 128°27.9 $14°34.6 | 232° SHA 
3 B 7° 37.2 29.0 3 01.8 236° 26.4 52.4 S17°55.4 Dec 
4 Saat 222°36.8 = - + 30.3 ioe o1.9 | 251928.4 34.4 | 247°54.6 55.3 Alpheratz  357°38.3 29°12.2 
46.5 | 237°36 29.6 .. 021 ; 34.3 | 262°56 : Ankaa  353°10. : 
5 261° 48.9 pa oe 173° 30.4 02.3 ee 7+ 34.1 Spee ee aes Schedar ned me 11.6 
6 976°51.4 | 267° 2.8 | 188°31.2 025 | 296° 2.4 34.0 | 293°01.4 2 Diphda 348°50.7 6° 39.0 
7 % 35.7 N02°34.1 ° 96° 34.3 33.8 oa 55.2 Ach 250.7 -17°52.5 
291°53.9 | 282°35.3 203°32.1 N24°02.6 | 311° : 308° 03.6 551 ernar 335°23.1.~—-57° 08 
. 306°56.3 997° 34.9 . 218°32.9 02.8 Soe §14°33.6 | 323°05.9 eee Hoel 327°55.0 ae 
321°58.8 | 312°34. 6 | 233°33.8 03. 33.5 | 338°08. olaris — 315°50 
é me : 2 2 89°21 
10 337°01.2 5 37.8 248°34.6 we 3.0 341° 40.3 33.3 6 55.0 Acamar 315° 3 
11 3827037 | 3820338 39.1 | 263°35.4 03.1 | 3569422 - 33.2 ae 55.0 Meniar 14°09 4°10.1 
12 7° 06.2 aed ae 278° 36.3 03.5 sabaes 33.0 23°14.9 = one Mirfak 308° 33.0 qc 
a 22°08.6 | 12°33.0 Noe ce 293°37.1 N24°03.6 ae 32.9 | 38°17.2 ae eae 290°43.3  16°33.0 
37°11.1 : : 308° 38. : : $14°32.7 : igel  281°07.0 8°10. 
15 Reise ie 44.1 oaneas 6 03.8 | 56°50.1 aoe ee $17°54.8 Capella 280°26.6 ae 
ig : 323. ++ 454 | 338° 04.0 | 71°52.1 21.7 54.7 Bellatrix  278°2 Ol.2 
67° 16.0 57°31.9 8° 39.6 *+ 04.2 3 32.4 83°24.0 6.3 6° 22.0 
17 g2° oe 46.6 | 353° % 86°54.1 a8 ee 54.7 Elnath 278° ae 
18 18.5 | 72°31.5 47.9 ae 04.3 | 101°56.1 a 98°26.2 ++ 54.6 Alnilam oe 25802 
97° 21.0 87°31 : 3 04.5 sae ai 113° 28.5 : B f -1°11.5 
Al NO2° : 116°58.0 ; 54.6 etelgeuse 270° 
19 112° 23.4 49.1 23°42 31.9 128° 55.5 7°24 
102°30.8 2 N24°04.7 132° 30.7 54.5 Canopus 263° 5 
20 127°25.9 50.4 38°43 32°00.0 $14°31 : 2P 63°53.8  -52°42 
: 117°30.4 0 04.8 ° 8 | 143°33.0  $17° Sirius 258° a 
21 142° 28.4 51.7 53°43 : 147°02.0 17°54.5 58°29.0 -16° 
2 132° 8 31.6 158° Ad 44.9 
geet ee ee eae ee) ee ae ies sta || pA eo “aos 
172°33.3 | 162°29. 83°45.5 ; : ++ 31.3 ©39, : : 5°10.1 
2 05. 188° 39. in Poll : 
Mer. pass.:11:32 55.4 | 98°46.4 Salone aoe ai | 203°42.0 ae es re ee 
v-0.4 d1.3 m-3.8 ; 5 | 207°09.9 31.0 | 218°44. 54.3 S ior 234°15.7  -59°34.9 
T we deomis v2.0 d0.2 m-1 pau 54.2 Mi uhail — 222°48.3 -43°31.3 
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187°35.7 | 177° Dec G : -8°45.1 
1 é 77°28.9  NO02°56.7 3 HA Dec Regulus 207°37 
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4 247° 45.6 537° 03° 00.4 153°49.7 : 52°15.8 30.5 if 54.1 75° 46.4 -17°39 
: 37°27.3 . -+ 06.2 | 267° 5 | 263°51.1 Acrux ° 6 
5 362°48.1 | 252° 01.7 | 173°50.6 7°17.8 -+ 30.4 5 54.1 73°02.8  -63°13 
. 52°27.0 : 06.3 282°1 . 278°53.3 ++ 54 Gacrux 71° 0 
6 | 277°50.5 02.9 | 188°51.4 9.8 30.2 | 293° 0 54.4 -57°13.9 
: 267°26.6 NO3° 06.5 | 297°21.8 55.6 54.0 Alioth 66°15.2 ¥ 
7 292°53.0 | 2 03°04.2 | 203°52.2 : 30.1 | 308° : : : 55°50.7 
82°26.2 2 N24°06.6 | 312° 57.9 53.9 Spica 158°25.2 ° 
8 307°55.5 05.5 | 218°53.1 12°23.8  $§14°29 : ° : -11°16.3 
5 | 297°25.8 06.8 | 327° .9 | 324°00.1 $17° Alkaid — 152°54.1 ° 
9 322°57.9 06.7 233°53 7°25.7 29 17°53.9 . 49°12.4 
i 312°25.4 se 9 07.0 é 7 339°02.4 Hadar 48° 39.7 S 
10 333°00.4 08.0 248°5 : 342°27.7 53.8 : -60° 28.4 
i 327° 4.7 ss 29.6 | 354° Menkent ° 
11 | 353°02.8 ae ne 263°55.6 ae ae + 29.4 See = eee Arcturus cree ee 
12 8°05.3 : . 278°56.4 : : 29.3 24°09. : Rigil Kent ona. 3 
; 357°24.3 3 07.5 27°33.6 09.2 53.7 : 39° 43.9 60° 
13 23°07.8 eae NO3°11.7 | 293°57 : 29.1 39° : Kochab ° 55.2 
; 12°23.9 3 N24°07.6 ° 11.4 53.6 37°18.9  — 74°0 
14 38°10.2 13.0 | 308°58 42°35.6  $14°29 ; Zuben’ubi ° 4.0 
. 27°23.5 1 07.8 ° 0 | 54°13.7 $17° i 136°59.2 = -16°0 
15 53°12.7 14.2 | 323°58 57°37.6 28 17°53.6 Alphecc ° ie 
42°23.2 0 ++ 9 07.9 ° ‘8 | 69°16.0 a 126°06.1 =. 26°3 
16 68° 15.2 5 15.5 | 338°59.8 72° 39.6 28.7 3 53.5 Antares ° 8.5 
. 57°22.8 : + 08.1 ° 84°18.2 12°19.4 — -26°2 
17 83°17.6 6 16.7 | 354°00 87°41.6 ++ 28 53.5 Atria ° 8.6 
72°22.4 6 08.3 | 102° 5 | 999205 +: 5 07°16.2 — -69°03.6 
18 Seon 18.0 9°01.4 43.5 28.3 | 114° 3.4 Sabik 02°06 03: 
87°2 08.4 | 117° 4°22.7 2 15°45. 
oe 113° 22.6 ae ee ae 24°02.3 N24° 08.6 ee a 129° 25.0 ae eee 907144 “37°07 ; 
128°25. ‘ : 39°03.1 : : $14°28.0 , ague 96°01.3 039. 
o1 | 143°97 2 ieee st7 | 54°040 tol 147°49.5 oe uo $17°53.3 Eltanin — 90°43.5 eee 
7 158°30.0 | 147°20.5 23.0 69°04.8 ao Ae 162°51.5 27.7 ee 53.2 Kaus Aust. 83°36.6 --34°22.4 
23 | 173°32.4 o5¢ 24.3 | 84°05.6 1 | 177°53.4 + + 27.6 034. 53.2 Vega 80° 35.3 °47. 
162°20.1 09.2 ° 189°34.1 38°47.9 
M : : 25.5 99°0 . 192°55.4 2 laine s+ 53.1 Nunki 75°51 ee 
er.pass.:11:28 6.5 09.4 ° 7.4 | 204°36.3 : 6  — -26°16.2 
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0 338°59.5 | 327°15.9 8.0 | 249°14.8 -- 110 | 358° 5.2 25.9 | 354°59.0 5 Mar 30 Ti ial 
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3° 48.3 , 1°08.4 ' : -16.0’ 60.7’ 66° 03: ; 05:17 : :05 21: 
8 298°4 29.6 ° 9.7 S02°0 a ° :19 04:28 18:54 19: :40 
8.5 95°37.0 ; 44 -16.0' 64 03: 05:21 9:53 21: 
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8.7 10° 05.6 , 0.3 -16.0" 62 03: 05:25 19:43 20: 
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0 178°51 c GHA v 40° a Oe 06:1 17:59 18:23 a 
1 5 N03° 46.1 Dec 05:15 05: 11 17:57 18:50 
SW saeeers Palo. et ae < oe as | 0512 0846 06:18 fe. ao aS 
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6 268°52. 50.9 | 53°503 8. pisos eae aoe | ae. Ue 1748 18: ae 
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9 313° 53.8 97° 8 08° 36.9 a 60.8" 17:43 18:2 :09 
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ol ees 26-8 nae 71 16°07.8 oe one Sun 34 10:18 
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Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 189°34.0 | 177°10.5 N03°56.8 | 114°27.3 N24°13.3 | 223°47.0 $14°23.4 | 235°35.2 $§17°51.8 Alpheratz — 357°38.3 29°12.2 
1 204°36.5 | 192°10.2 58.0 | 129°28.2 13.4 | 238°49.0 23.2 | 250°37.5 51.7 Ankaa 353°10.7 —~— -42° 11.6 
2 219°38.9 | 207°09.8 03°59.3 | 144°29.0 13.6 | 253°51.0 23.1 | 265°39.7 51.7 Schedar  349°35.0 56°39.0 
3 234°41.4 | 222°09.4 04°00.5 | 159°29.8 ++ 13.7 | 268°52.9 ++ 22.9 | 280°42.0 51.6 Diphda  348°50.7.— -17°52.4 
4 249°43.9 | 237°09.0 01.8 | 174°30.7 13.9 | 283°54.9 22.8 | 295°44.3 51.6 Achernar — 335°23.1. ~—-57°08.0 
5 264°46.3 | 252°08.6 03.0 | 189°31.5 14.0 | 298°56.9 22.6 | 310°46.5 51.5 Hamal —_-327°55.0 23° 33.6 
6 279°48.8 | 267°08.2 N04°04.3 | 204°32.3 N24°14.2 | 313°58.9 $14°22.5 | 325°48.8 $17°51.5 Polaris 315°50.7 89°21.3 
7 | 294°51.3 | 282°07.9 05.5 | 219°33.2 14.3 | 329°00.9 22.3 | 340°51.1 51.4 Acamar = 315°14.5 — -40° 13.5 
8 | 309°53.7 | 297°07.5 06.8 | 234°34.0 14.5 | 344°02.9 22.2 | 355°53.3 51.4 Menkar 314 °09.6 pele 
9 | 324°56.2 | 312°07.1 ++ 08.0 | 249°348 ++ 146 | 359°049 +--+ 220 | 10°55.6 51.3 Mirfak = 308°33.0 49°'56.1 
10 | 339°58.7 | 327°06.7 09.3 | 264°35.7 14.8 | 14°06.8 21.8 | 25°57.9 51.3 Aldebaran = 290°°43.3 1633.0 
11 355°01.1 | 342°06.3 10.5 | 279°36.5 14.9 29° 08.8 21.7 41°00.1 51.2 Rigel 281 ' 07.0 8 10.9 
12 10°03.6 | 357°05.9 No4°11.8 | 294°37.3 N24°151 | 449108 $14°215 | 56°02.4 $17°51.2 es eae ere 
13 25°06.1 12°05.5 13.0 | 309°38.2 15.2 | 59°12.8 21.4 | 71°04.7 51.1 oe ae oe 08.8 e576 
14 40°08.5 27° 05.2 14.3 | 324°39.0 15.4 | 74°14.8 21.2 86°06.9 51.1 Waa pei Seis 
15 55°11.0 | 42°04.8 ++ 15.5 | 339°39.8 ++ 15.5 89°16.8 ++ 21.1 | 101°09.2 51.0 Bacal 270°55 5 F004 5 
16 70°13.4 | 57°04.4 16.7 | 354°40.6 15.7 | 104°18.8 20.9 | 116°11.5 51.0 cae Babs 6 eas 
17 | 85°15.9 | 72°04.0 18.0 9°41.5 15.8 | 119°20.7 20.8 | 131°13.7 50.9 Uae . ipeRO8 Gd ~.c1eodL 9 
18 | 100°18.4 | 87°03.6 NO04°19.2 24°42.3 N24°16.0 | 134°22.7  $14°20.6 | 146°16.0 $17°50.9 Adhara 255°083 ~—--29°003 
19 | 115°20.8 | 102°03.2 20.5 39°43.1 16.1 | 149°24.7 20.5 | 161°18.3 50.8 Procyon  244°54.0 5°10.1 
20 | 130°23.3 | 117°02.8 21.7 54°44.0 16.3 | 164°26.7 20.3 | 176°20.5 50.8 Pollux 243°21.0 27°58.5 
21 | 145°25.8 | 132°02.5 ++ 23.0 69°44.8 ++ 16.4 | 179°28.7 ++ 20.2 | 1919228 ++ 508 Avior 234°15.7—--59°34.9 
22 | 160°28.2 | 147°02.1 24.2 84°45.6 16.6 | 194°30.7 20.0 | 206°25.1 50.7 Suhail 222°48.3.-—-43°313 
23 175° 30.7 162°01.7 25.5 99° 46.5 16.7 209° 32.7 19.8 221° 27.4 50.7 Miaplacidus 221° 38.3 -69° 48.5 
Mer.pass.:11:20 v-0.4 d1.2 m-3.8 v0.8 d0.2 m1.3 v2.0 d0.2 m-1.9 v2.3 d0.0 m0.8 Alphard 217°50.6 -8°45.1 
Regulus 207° 37.5 1°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°44.3. 61° 38.3 
Denebola 182° 27.8 4° 27.2 
0 190°33.2 | 177°01.3 N04°26.7 | 114°47.3 N24°16.9 | 224°34.7 $14°19.7 | 236°29.6  $17°50.6 Gienah 175°46.4 ~—--17°39.6 
i. 205°35.6 | 192°00.9 28.0 | 129°48.1 17.0 | 239°36.7 19.5 | 251°31.9 50.6 Acrux  173°02.7 —--63° 13.0 
2 220°38.1 | 207°00.5 29.2 | 144°49.0 17.2 | 254°38.6 19.4 | 266°34.2 50.5 Gacrux 171°54.4 57° 13.9 
3 235°40.5 | 222°00.1 ++ 30.4 | 159°49.8 ++ 17.3 | 269°40.6 ++ 19.2 | 2819364 ++ 505 Alioth  166°15.2 55°50.7 
4 250°43.0 | 236°59.8 31.7 | 174°50.6 17.4 | 284°42.6 19.1 | 296°38.7 50.4 Spica 158°25.2-11°16.3 
5 265° 45.5 251°59.4 32.9 189°51.4 17.6 299° 44.6 18.9 311°41.0 50.4 Alkaid 152°54.0 49°12.4 
6 280°47.9 | 266°59.0 NO04°34.2 | 204°52.3 N24°17.7 | 314°46.6 $14°18.8 | 326°43.2 $17°50.3 Hadar  148°39.7. — -60°28.4 
7 295°50.4 | 281°58.6 35.4 | 219°53.1 17.9 | 329°48.6 18.6 | 341°45.5 50.3 Menkent  148°00.9 = -36°28.4 
8 310°52.9 | 296°58.2 36.7 | 234°53.9 18.0 | 344°50.6 18.5 | 356°47.8 50.2 Arcturus 145°50.4 9°04.3 
9 325°55.3 | 311°57.8 ++ 37.9 | 249°54.8 ++ 18.2 | 359°526 ++ 183 11°50.1 ++ 50.2 Rigil Kent.  139°43.9  — -60°55.2 
10 | 340°57.8 | 326°57.4 39.2 | 264°55.6 18.3 14°54.6 18.2 26°52.3 50.1 Kochab 137° 18.9 74° 04.0 
11 | 356°00.3 | 341°57.0 40.4 | 279°56.4 18.5 29°56.5 18.0 | 41°54.6 50.1 Zuben'ubi 136°59.1 ~—--16°07.8 
12 11°02.7 | 356°56.7 N04°41.6 | 294°57.3 N24°18.6 | 44°58.5 $14°17.9 | 56°56.9  $17°50.0 Alphecca — 126°06.1 26°38.5 
13 26°05.2 | 11°56.3 42.9 | 309°58.1 18.7 | 60°00.5 17.7 | 71°59.1 50.0 Antares 112°19.4— -26°28.7 
14 41°07.7 | 26°55.9 44.1 | 324°58.9 18.9 | 75°02.5 17.6 | 87°01.4 49.9 Atria 107°16.1_ — -69°03.6 
15 56°10.1 | 41°55.5 ++ 45.4 | 339°59.7 -+ 190 | 90°045 ++ 17.4 | 102°03.7 ++ 49.9 Sabik = 102°06.2.-15°45.0 
16 71°12.6 | 56°55.1 46.6 | 355°00.6 19.2 | 105°06.5 17.2 | 117°05.9 49.8 Shaula 96°14.4 = -37°07.0 
17 86° 15.0 71°54.7 47.9 10°01.4 19.3 | 120°08.5 17.1 | 132°08.2 49.8 Rasalhague 96°01.3 2°32.5 
Eltanin 90° 43.5 51°28.9 
1g | 101°17.5 86°54.3 NO04°49.1 25°02.2 N24°19.4 | 135°10.5 $14°16.9 | 147°10.5 $17°49.7 aie Auet Lah aee es 
19 | 116°20.0 | 101°53.9 50.4 40° 03.1 19.6 | 150°12.5 16.8 | 162°12.8 49.7 ae Wee : phe SRP ATS 
20 | 131°22.4 | 116°53.5 51.6 | 55°03.9 19.7 | 165°14.5 16.6 | 177°15.0 49.6 ‘i nae qereLe Rois 
21 | 146°24.9 | 131°53.2 ++ 52.8 70° 04.7 -+ 19.9 | 180°165 ++ 165 | 192°173 ++ 496 Asi enh o.  BeeEa 
22 | 161°27.4 | 146°52.8 54.1 | 85°05.5 20.0 | 195°18.4 16.3 | 207°19.6 49.6 3 a se nae 
23 176°29.8 | 161°52.4 55.3 | 100°06.4 20.1 | 210°20.4 16.2 | 222°21.9 49.5 Bach aoan8 | eae 
Mer.pass.:11:16 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.3 v2.0 d0.2 m-1.9 v2.3 d0.0 m0.8 Enif 33° 42.0 9°58.1 
Al Na‘ir 27°37.2 -46°51.5 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.3 -29° 30.7 
o | 191°32.3 | 176°52.0  o4°56.6 | 115°07.2 N24°20.3 | 225°22.4 §14°16.0 | 237°24.1  $§17°49.5 Scheat —-13°48.5 2811.6 
: : . : ; ; ; ; Markab 13°33.2 15°18.9 
1 206°34.8 | 191°51.6 57.8 | 130°08.0 20.4 | 240°24.4 15.9 | 252°26.4 49.4 
2 221°37.2 | 206°51.2 04°59.0 | 145°08.8 20.6 | 255°26.4 15.7 | 267°28.7 49.4 || Apr 01 Thu SHA Mer.pass 
3 236°39.7 | 221°50.8 05°00.3 | 160°09.7 ++ 20.7 | 270°28.4 ++ 15.6 | 282°309 ++ 49.3 Venus  347°36.5 12:12 
4 251°42.2 | 236°50.4 01.5 | 175°10.5 20.8 | 285°30.4 15.4 | 297°33.2 49.3 Mars  284°53.3 16:21 
5 266°44.6 | 251°50.0 02.8 | 190°11.3 21.0 | 300°32.4 15.3 | 312°35.5 49.2 Jupiter 34° 13.0 09:04 
6 281°47.1 | 266°49.7 NO5°04.0 | 205°12.2 N24°21.1 | 315°34.4 $14°15.1 | 327°37.8  $17°49.2 Saturn 46°01.2 08:16 
7 296°49.5 | 281°49.3 05.2 | 220°13.0 21.3 | 330°36.4 15.0 | 342°40.0 49.1 : 
g | 311°52.0 | 296°48.9 06.5 | 235°13.8 21.4 | 345°38.4 14.8 | 357°42.3 49.1 ad ne asters dala: 
9 326°54.5 | 311°48.5 ++ 07.7 | 250°14.6 ++ 215 0°40.4 ++ 14.7 12°44.6 ++ 49.0 Mars 284°14.1 16:20 
10 341°56.9 | 326°48.1 09.0 | 265°15.5 21.7 15°42.4 14.5 27°46.9 49.0 Jupiter 34°01.5 09:00 
11 | 356°59.4 | 341°47.7 10.2 | 280°16.3 21.8 30°44.4 14.3 | 42°49.1 48.9 sacar Aeosee 08:13 
12 12°01.9 | 356°47.3 N05°11.4 | 295°17.1 N24°21.9 | 45°46.3 $14°14.2 57°51.4 §17°48.9 
13 27° 04.3 11°46.9 12.7 | 310°17.9 22.1 60° 48.3 14.0 72°53.7 48.8 Apr 03 Sat SHA — Mer.pass 
14 42° 06.8 26°46.5 13.9 | 325°18.8 22.2 75°50.3 13.9 87°55.9 48.8 Venus 345° 19.7 12:13 
15 57°09.3 | 41°46.1 ++ 15.2 | 340°19.6 ++ 223 | 90°52.3 ++ 13.7 | 102°58.2 ++ 487 Mars 283°34.9 16:19 
16 72°11.7 | 56°45.7 16.4 | 355°20.4 22.5 | 105°54.3 13.6 | 118°00.5 48.7 Jupiter 3350.1 08:57 
17 87°14.2 71°45.3 17.6 10°21.3 22.6 | 120°56.3 13.4 | 133°02.8 48.7 Saturn 45°51.8 08:09 
18 | 102°16.7 | 86°45.0 N05°18.9 25°22.1 N24°22.7 | 135°58.3 $14°13.3 | 148°05.0 $17°48.6 Horizontal parallax 
19 | 117°19.1 | 101°44.6 20.1 40° 22.9 22.9 | 151°00.3 13.1 | 163°07.3 48.6 Venus: 0.1 
20 | 132°21.6 | 116°44.2 21.4 55°23.7 23.0 | 166°02.3 13.0 | 178°09.6 48.5 Mars: 0.1 
21 | 147°24.0 | 131°43.8 ++ 22.6 | 70°24.6 ++ 23.1 | 1819043 ++ 128 | 1939119 ++ 485 
22 | 162°26.5 | 146°43.4 23.8 85°25.4 23.3 | 196°06.3 12.7 | 208°14.1 48.4 
23 | 177°29.0 | 161°43.0 25.1 | 100°26.2 23.4 | 211°08.3 12.5 | 223°16.4 48.4 
Mer.pass.:11:12 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.3 v2.0 d0.2 m-1.9 v2.3 d0.0 m0.8 
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2021 April 01 to Apr. 03 






















































































h Sun Mo 
on 
~ : ais Dec GHA V Dec d 
79° 00.5 ° HP a 
1 ieaeo 7 N04°32.5 315°11.3 6.6’ Siy'nee. - ate Lat. Twilight Sand aE 
2 209°00.9 33.5 | 329°36.8 6.6’ 18°08.4 -11. a i aL Bane |) ener: | eae — 
3 SARE 34.5 | 344°024 65° eee: “11.5 60.4" N72° | 01:22 03:34 ivil Naut. 
a | 230°012 il ere. ee ed. ie eels bee OasO | tao“ BUay aise 
: 36.4 ° oF : -11.2 60.4’ ; 3:51 04: : ‘ 
5 254°01.4 a8 See 6.4 18°42.2, 0 -11.1' 60.4 68° | 02:41 04:05 ee ae 20:19 22:03 
6 269°01.6  N04°38.3 41°43,9 - 18°53.2 -11.0° 60.4 oe ess 04:16 05:10 ee ae pe 
v 284°01.8 30. : 3 $19°04.1 = -10.8' :20 04:25 05: : : 21:08 
. 9.3 56°09.2 ; : 10.8 60.3’ 62° : 5:14 18:54 19: 
8 299° . 6.2 19°1 aaa , 03:34 04: : “45 20:50 
9 Seas : aS ne 6.2’ jet oo | 60° 03:45 Ee 3 ee ee 20:36 
10 329° 59.5 6.1’ 19°36. “10.4 2 N 58° 9:30 20:24 
a e024 42.2 99°046 = ' age 6.0 10.4 60.3 ae 03:55 04:45 05:25 18:43 19:2 
344° 02.5 43.1 113°49.7 6.0" 316.3 -10.3 60.2’ é 04:03 04:50 05:28 18:41 :24 20:14 
7 359°02.7 No4°44.1 er he 19°56.5 -10.1 60.2’ ae aa 04:54 05:30 18-38 a 20:06 
14°02.9 45.1 : .0' = §20°06.6 ~—-10..0’ , 4:16 04:58 05:32 : : 19:59 
. 142°39.6 ' 3 . 60.2 50° : : 18:36 19:1 : 
14 29° 5.9 20°16. “9.0' ; 04:22 ; ; :10 9:52 
15 eee : a ee 5.9’ arene S oe 45° | 04:34 are at ree 19:07 9:46 
16 293. . 1°29.3 5.8’ 20°36. “oa ° N 40° ; : : : 18:59 19:34 
- 59°03.5 47.0 | “1e5onat se" pti 9.6" 60.1" OF | 04:43 05:15 05:42 18:25 18: 
74°03.6 48.9 200°1 ; 45.5 -9.4 60.1’ 35 04:50 05:20 05. 8:53 9:25 
18 39°03.8  No4° , 6 Bo pt 20°54.8 -9.3' 60.1’ 30° 04:56 05.24 ee 18:22 18:48 9:18 
19 104°04.0 tr ites 5.7'  §$21°04.1 -9.1' oe 20° | 05:05 05:31 ne ee 18:44 19:12 
20 119°04.2 : 3 5.6" 21°13.1 ea : N 10° 05:11 05:3 : 15 18:37 9:03 
. 51.8 | 243°32.9 ' . -9.0 60.0’ ° :36 05:57 18:11 : 
21 134°04.4 : 5.6 21°22.0 ' 0 05:15 05:4 : 18:32 18:56 
; - 52.8 | 257°57.5 : -8.8' 60.0" :40 06:00 18:07 ; 
22 149°04.6 : 5.6 21° 30.8 ‘ S 10° : : 18:28 8:52 
; 53.7 ° , ; 8.7 60.0" 05:18 05:4 : 
23 164°04.8 54.7 ce 5.5" 21°39.4 8.5’ 60.0" 20° | 05:20 ae ce one 18:24 8:49 
SD.=16.0 = 5 21°47.9 -8.4' 59.9’ 30° | 05:20 05:47 : 17:59 18:21 18:47 
: =1.0 SDo : age | sont ; 06:11 17:55 18:19 8: 
'D.=16.4 : 19 05:48 =—(06:14 17: ‘47 
Fri GHA Dec GHA 40 05:18 05:49 «06:16 ne 18:18 8:47 
° : 4 : 7 
0 179°04.9 N04°55.6 a uv Dec d HP 45 05:16 05:50 06:19 17:47 1BLe 18:49 
1 194°05.1 56.6 ea 5.4 §$21°56.2 -8.2’ 59.9" S 50° 05:13 05:50 ee : 18:17 8:50 
: 209°05.3 57.6 es _ ee 81° 59.9’ ae 05:11 05:50 06:24 ce ie aoe 
224°05.5 . + 585 oe : 2°12.4 -7.9' 59.9’ 05:09 05:50 06: : : 18:55 
2 , : u : 22 i 
4 239°05.7 04°59.5 oe ee) 5.3 22° 20.3 -7.8' 59.8’ 56° 05:07 05:50 06: : 17:40 18:16 8:56 
5 254° : 358°48.4 5.3" re 3 58° : :28 17:38 18:15 : 
54°05.9 05°00.4 13°12.7 a 28.0 -7.6' 59.3' . 05:05 05:50 06:30 17:36 : 18:58 
6 269°06.1 NO5°01 ji , ‘ 22°35.5 -7.5' 59.8’ S 60 05:02 05:50 06:32 7 18:15 9:01 
7 ° 4 27° 36.9 50! §22° 7 : 17:34 18:15 9:0. 
284° 06.2 02.4 | 42° 22°42.9 --7.3' 59.8" <2 
8 299° 06.4 Ol1 5.2" -22°50.1 71 , Lat. Moonrise 
9 eer 03.3 56°25.3 52" a°579 o ; 59.7" Thu Fri Sat ais Moonset 
10 320° : * 04.3 70°49.5 5.1 93° : . 0" 59.7 N 72° — u Fri Sat 
9°06.8 05.2 35° 04.1 -6.8 59.7’ —_ = 
11 344° 13.6 5.1 23°10 N 70° —_ = — 
07.0 06.2 99°37.7 8 -6.7 59.7’ 70 01:27 =— 
12 359° ° 5.1 23°17.4 6.5’ 68° | 00: _ 04:27 a 
07.2 N05°07.2 114° 5 59.6 :40 — = = 
13 14° : 14°01.8 5.1 $23°2 , 66° 00: 05:15 = 
14 peas 08.1 128°25.8 5.0' pire oe 59.6 64° uy ps — 05:47 05:25 = 
: 09.1 142° 49 oe . -6.2' 59.6' 5 ae :49 03:50 06:1 : 
15 44°07.7 8 5.0 23°36.2 62 == 01: 10° 06:10 =—06:15 
: 10.0 157°13 ; : -6.0 59.5’ 5 1:20 03:02 06:2: : ‘ 
16 59°07. 8 5.0 23°42.2 FQ ; 60 ae ; :29 06:40 07:03 
17 ae 6 oe 5.0" 23°.47.9 e. aoe N 58° ma a pee! 06:45 07:03 07:34 
18 89°08.3 Raseise aie 5.0" 23°53.5 -5.5 50.5’ 56° —_ aoe i a 07:21 07:57 
19 104°08.4 : : 4.9’ — §23°59.0 54° SS : : : 07:37 08:16 
. 13.9 | 214°49.7 : 5.4 59.4" 6 : 00:12 01:34 : : 
20 119°08.6 fa 24°04.3 ; 52 = 07:19 07:50 (08:32 
21 134° 08.8 ie ae ee, ae 24°09.4 7 ae 50° | 23:51 ee aa 07:28 08:02 08:46 
22 | 149°09.0 Cee ee 49° 59.3" eee wea | eee Bee ae 
33 164° : 258°01.4 4.9" 5A°4 : 3 2 ; 0:44 07:54 08:34 : 
os 17.7 | 272°253 4.9" Ps. ag eae || | Se ee meee 
SD.=16.0 d—10 : : 24° 23.7 -4.5 59.3’ 35° 22:59 —- 00:08 oe 08:52 09:43 
: : S.D.=16.2 30° | 22:47 23:54 ei OS 207, 0207 09:59 
at GHA Dec GHA 20° | 22:26 23:30 = poet ue 10:14 
0 179° v Dec d N 10° 22:03 ; Zz 08:49 09:42 0:3 
79°09.4 N05°18.7 ° HP : 23:10 = ‘ :38 
1 ° : 286°49.2 4.9' $24° 0° 21:51 : : 09:05 10:01 1: 
194°09.5 19.6 ° 4° 28.1 -4.4’ 59.3’ i 22:51 23:51 i :00 
2 209°09.7 abn es 4.9° 24° 32.4 ae ed 5 10° ae ae oe 09:20 10:19 11:19 
3 224°09.9 ; 0 4.9’ 24° 36.5 “at : 20° : : ‘31 09:35 10:37 : 
- 21.5 | 330°00.9 -4.0° 59.2’ 21:17 22:11 23:0 1:39 
4 239° 10.1 2 4.9 24° 40.5 30° 09 09:51 «10:57 
: 2.5 ° , . -3.9 59.2’ 20:56 21:4 : : 2:00 
5 254° 10.3 23.4 ae re 24°44.20 3.7" 59.1" 35° | 20:44 ae sets io 11:19 12:25 
6 269°10.5  N05°24.4 Pa . 24°47.8 -3.5' 59.1" 40° | 20:31 21:18 92-13 0:21 11:32 2:39 
7 5g4° : 13°125 49°  $§24° , 45° | 20: ; : 10:33 11:47 12: 
8 ae 25.4 27°36.4 49’ SreeTe -3.4 59.1’ ¢ 15 21:00 21:53 10:48 12-06 oa 
10.8 . 54.5 3.9" ; 50° ‘ ; : : 16 
9 aia? 26.3 42°00.3 4.9" 34°57 3.2 59.0 || eee s20:80"  -2h28 11:06 : 
11.0 + 27.3 560243. «4. I0. -3.0 59.0’ 52 19:47 20:25 O15 12:28 3:41 
10 329°11.2 28.2 70°48.9 Be 25° 00.6 28’ 59.0’ 54° 19:36 20:12 oie 11:15 12:39 13:53 
ll 344°11.4 29.2 35°12-1 ae 25°03.3 -2.7 59.0’ 56° 19:25 19:58 20:45 11.25 12:51 4:07 
12 359°11.6  N05°30.1 one ‘9 25°05.9 -2.5' 58.9" 58° | 19:12 19:41 ~—«-20: 11:36 13:06 4:23 
13 ° 99°36.1 5.0’  $25° S 60° ; 0:26 11:48 13:22 
14°11.7 31.1 ° 5° 08.4 -2.3’ 58.9’ 18:56 19:20 20:0 : 14:42 
14 29°11.9 32.0 114’ 00.0 5.0’ 25° 10.6 2.2 58.9" dee 12:03 13:42 5:06 
15 44°12.1 . 128° 24.0 5.0’ 25°12.7 eh 9 Sun 
16 sae - 33.0 | 142°48.0 5.0’ om -2.0 58.8" Eon.of Ti Moon 
17 are 34.0 157°12.1 50’ ein -1.8' 58.8’ Day on “oh Mer. Mer.Pass Age 
12.5 . : . -1.7' , P. : 
18 30°12.7 eee tes 5.1 25°18.0 -15' oe mm:ss — mm:ss Bhd oe a 9-21 
19 104°12.8 : 6° 00.2 5.1" §25°19.4 ; : O1 _ : :mm_ | 81-60% 
: 36.8 200° 24.3 ' . -1.3 58.7' 3:58 03:49 12:04 : 
20 119°13.0 : 5.1 25°20.6 ; 02 Z : 03:06 15:35 — 
i 37.8 214° 48 ' a -1.2 58.7’ 03:40 03:31 12:0 a . 
21 134° A 5.1 25° : , : :04 04:05 : ( 
22 Spa - 38.7 | 229°126 5.2’ ce -1.0° 58.7 03 | 03:23 (08:14 12:03 | 05:05 od | 
2 te 39.7 | 243°36.8 5.2’ See -0.8' 58.6" : 17:35 : 
3 | 164°13.6 fie.) Seen ea geese gp: ee 
SD.=16.0 _d=1.0 a 
S.D.=16.1 
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April 04, 05, 06 (Sun., Mon., Tue.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 192°31.4 | 176°42.6 NO05°26.3 | 115°27.0 N24°23.5 | 226°10.3 $14°12.4 | 238°18.7 $17°48. 8 ° 
1 207°33.9 | 191°42.2 27.5 | 130°27.9 23.7 | 241°12.3 2.2 | 253°21.0 ae Tr ac eia7 tie 
2 222°36.4 | 206°41.8 28.8 | 145°28.7 23.8 | 256°14.3 2.1 | 268°23.2 48.2 Schedar  349°35.0 56°39.0 
3 237°38.8 | 221°41.4 + 30.0 | 160°29.5 + - 23.9 | 2719163 ++ 11.9 | 283°25.5 ++ 48.2 Diphda 348°50.7_—-17°52.4 
4 252°41.3 | 236°41.0 31.2 | 175°30.3 24.1 | 286°18.3 1.8 | 298°27.8 48.1 Achernar — 335°23.1. ~— -57°07.9 
5 267°43.8 | 251°40.6 32.5 | 190°31.2 24.2 | 301°20.3 1.6 | 313°30.1 48.1 Hamal — 327°55.0 23°33.6 
6 282°46.2 | 266°40.2 NO05°33.7 | 205°32.0 N24°24.3 | 316°22.3 $14°11.5 | 328°32.4 $17°48.0 Polaris 315°51.2 89° 21.3 
7 297°48.7 | 281°39.8 35.0 | 220°32.8 24.5 | 331°24.3 1.3 | 343°34.6 48.0 Acamar = 315°14.5 ——-40°13.5 
8 312°51.1 | 296°39.4 36.2 | 235°33.6 24.6 | 346°26.3 1.2 | 358°36.9 48.0 Menkar —314°09.6 4°10.2 
9 327°53.6 | 311°39.0 ++ 374 | 2509345 ++ 247 1928.3 ++ 110] 13°392 ++ 47.9 Mirfak — 308°33.0 49°56.1 
10 | 342°56.1 | 326°38.7 38.7 | 265°35.3 24.9 | 16°30.3 0.9 | 28°41.5 47.9 Aldebaran 290° 43.3 16°33.0 
11 | 357°58.5 | 341°38.3 39.9 | 280°36.1 25.0 | 31°32.2 0.7 | 43°43.7 47.8 Rigel — 281°07.0 -8°10.9 
12 13°01.0 | 356°37.9 N05°41.1 | 295°36.9 N24°25.1 | 46°34.2 $14°10.6 | 58°46.0 $17°47.8 Capella 280°26.6 46° 01.2 
13 28° 03.5 11°37.5 42.4 | 310°37.8 25.2 | 61°36.2 0.4 | 73°48.3 47.7 Pere eleeae 6° 22.0 
14 43°05.9 | 26°37.1 43.6 | 325°38.6 25.4 | 76°38.2 0.3 | 88°50.6 477 Einatiive -278;00.2) 28302 
15 58°08.4 | 41°36.7 -- 44.8 | 340°30.4 -- 255] 91°40.2 -- 101 | 103°528 -- 476 Alnilam = 275°41.0 0 -1°'11.5 
16 | 73°10.9 | 56°36.3 46.1 | 355°40.2 25.6 | 106°42.2 09.9 | 118°55.1 47.6 Betelgeuse —270"°55.5 Tare 
17 88°13.3 | 71°35.9 473 | 10°41.0 25.8 | 121°44.2 09.8 | 133°57.4 475 Canopus = 263°53.8 —-52°42.7 
18 | 103°15.8 | 86°35.5 N05°48.5 | 25°41.9 N24°25.9 | 136°46.2  $14°09.6 | 148°59.7  $17°47.5 ae de Shoes 
19 | 118°18.3 | 101°35.1 49.8 | 40°42.7 26.0 | 151°48.2 09.5 | 164°02.0 47.4 Pp 744°540 «5°10. 
20 | 133°20.7 | 116°34.7 51.0 | 55°43.5 26.1 | 166°50.2 09.3 | 179°04.2 47.4 roi 054. ee 
21 | 148°23.2 | 131°34.3 ++ 52.2 | 70°443 ++ 263 | 181°52.2 ++ 09.2 | 194°065 -+ 47.4 ee aes ae 
22 | 163°25.6 | 146°33.9 53.5 | 85°45.2 26.4 | 196°54.2 09.0 | 209°08.8 47.3 S feet etre oe 
23 | 178°28.1 | 161°33.5 54.7 | 100°46.0 26.5 | 211°56.2 08.9 | 224°11.1 47.3 Miapiscene 291°38.3 pete 
Mer.pass.:11:08 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.3 v2.0 d0.2 m-1.9 v2.3 d0.0 m0.8 Alphard 217°50.6 -8°.45.2 
Regulus 207° 37.5 1°51.8 
Mon | GHA GHA Dec GHA Dec GHA Dec GHA Dec Sunes ee sea. nO see 
° 
o | 193°306 | 176°33.1 NO05°55.9 | 115°46.8 N24°26.6 | 226°58.2  $14°08.7 | 230°133  $17°47.2 Peet, aeaucha ~ caso 
1 208°33.0 | 191°32.7 57.2 | 130°47.6 26.8 | 242°00.2 08.6 | 254°15.6 47.2 ee 73°02-7 eee 
2 | 223°35.5 | 206°32.3 58.4 | 145°48.5 26.9 | 257°02.2 o8.4 | 269°17.9 47.1 fee Seka erie 
3 | 238°38.0 | 221°319  05°59.6 | 1609493 ++ 27.0 | 272°042 «+ 083 | 2849202 «+ 47d alcrs eet eceaee 
4 253°40.4 | 236°31.5 06°00.9 | 175°50.1 27.1 | 287°06.2 08.1 | 299°22.5 47.0 os eee 
5 268°42.9 | 251°31.1 02.1 | 190°50.9 27.3 | 302°08.2 08.0 | 314°24.7 47.0 RS eeser Gesie 
6 283°45.4 | 266°30.7 N06°03.3 | 205°51.7 N24°27.4 | 317°10.2 $14°07.8 | 329°27.0 $17°46.9 Hadar 148°39.7—-60°28.4 
7 298°47.8 | 281°30.3 04.5 | 220°52.6 27.5 | 332°12.2 07.7 | 344°29.3 46.9 Menkent  148°00.8  -36°28.4 
8 313°50.3 296° 29.9 05.8 | 235°53.4 27.6 | 347°14.2 07.5 | 359°31.6 46.8 Arcturus 45°50.4 9°04.3 
9 328°52.8 | 311°295 ++ 07.0 | 250°542 ++ 27.8 2°16.2 ++ O7.4 | 149339 ++ 46.8 Rigil Kent. 39°43.9  -60°55.2 
10 | 343°55.2 | 326°29.1 08.2 | 265°55.0 27.9 | 17°18.2 07.2 | 29°36.1 46.8 Kochab 37°18.9 74°04.0 
11 | 358°57.7 | 341°28.7 09.5 | 280°55.9 28.0 | 32°20.2 07.1 | 44°38.4 46.7 Zuben’ ubi 36°59.1  -16°07.8 
12 14° 00.1 356°28.3 N06°10.7 | 295°56.7 N24°28.1 47°22.2 $§14°06.9 59°40.7. $17°46.7 Alphecca 26°06.1 26° 38.5 
13 29°02.6 | 11°27.9 11.9 | 310°57.5 28.2 | 62°24.2 06.8 | 74°43.0 46.6 Antares 12°19.4 — -26°28.7 
14 44°05.1 | 26°27.5 13.2 | 325°58.3 28.4 | 77°26.2 06.6 | 89°45.3 46.6 Atria 07°16.1 — -69°03.6 
15 59°07.5 | 41°27.1 ++ 14.4 | 340°59.1 ++ 28.5 | 92°28.2 ++ 06.5 | 1049475 ++ 46.5 Sabik 02°06.1 — -15°45.0 
16 74° 10.0 56° 26.7 15.6 | 356°00.0 28.6 | 107°30.2 06.3 | 119°49.8 46.5 Shaula 96°14.4 — -37°07.0 
17 89°12.5 71° 26.3 16.8 11°00.8 28.7 | 122°32.2 06.2 | 134°52.1 46.4 Rasalhague 96°01.3 2°32.5 
18 | 104°14.9 | 86°25.9 No06°18.1 | 26°01.6 N24°28.9 | 137°34.3  $14°06.0 | 149°54.4 $17°46.4 Elestiny. (90° #s. , cat 288 
19 119°17.4 | 101°25.5 19.3 | 41°02.4 29.0 | 152°36.3 05.9 | 164°56.7 46.3 Maus, Aust: i el ee 
20 | 134°19.9 | 116°25.1 20.5 | 56°03.2 29.1 | 167°38.3 05.7 | 179°58.9 46.3 Vega 80°35.2 38°47.9 
21 | 149°22.3 | 131°24.7 -- 21.7 | 71°041 -- 29.2 | 182°403 -- 056 | 195°01.2 -- 463 Mak, . hl SO '*~ “267102 
22 164°24.8 | 146°24.3 23.0 | 86°04.9 29.3 | 197°42.3 05.4 | 210°03.5 46.2 Altair 6203.0 8°55.3 
23 | 179°27.3 | 161°23.9 24.2 | 101°05.7 29.5 | 212°44.3 05.3 | 225°05.8 46.2 Peacock = §3°10.8_— -56° 39.8 
Mer.pass.:11:04 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.3 v2.0 d0.2 m-1.9 v2.3 d0.0 m0.8 cee ee a py 
AINa'ir —-27°37.2.— -46°51.5 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.2 -29° 30.7 
0 | 194°29.7 | 176°23.5 NO6°25.4 | 116°06.5 N24°29.6 | 227°46.3  $14°05.1 | 240°08.1 —$17°46.1 Scheat = -13°48.5 2811.6 
1 200832.2 1910281 26.7 131°07.3 29.7 | 242°48.3 05.0 | 255°10.4 46.1 Markab __13°33.2___15° 18.9 
3 : 7.9 | 146°08.2 29.8 | 257°50.3 04.8 | 270°12.6 46. 
3 239°37.1 | 2219223 ++ 291 | 161°09.0 ++ 29.9 | 272°523 ++ 04.7 | 2859149 = -+ ip ne an we ate 
4 254°39.6 | 236°21.9 30.3 | 176°09.8 30.0 | 287°54.3 04.5 | 300°17.2 45.9 Mars 282°55.6 16:17 
5 269°42.0 | 251°21.5 31.6 | 191°10.6 30.2 | 302°56.3 04.4 | 315°19.5 45.9 Jupiter 33°38.8 08:54 
6 284°44.5 | 266°21.1 N06°32.8 | 206°11.4 N24°30.3 | 317°58.3 $14°04.2 | 330°21.8  $17°45.9 Saturn 45°47.3 08:06 
7 299°47.0 | 281°20.7 34.0 | 221°12.3 30.4 | 333°00.3 04.1 | 345°24.0 45.8 
8 | 314°49.4 | 296°20.3 35.2 | 236°13.1 30.5 | 348°02.3 03.9 0°26.3 45:2||) SPF Gowen Se. 
9 | 329°51.9 | 3119199 -+ 365 | 2519139 -- 30.6 3°04.3. ++ 03.8 | 15°286 +: 45.7 Vents ° ee 
lo | 344°54.4 | 326°19.5 37.7 | 266°14.7 30.7 | 18°06.3 03.6 | 30°30.9 45.7 Ma eee ae 
11 | 359°56.8 | 341°19.1 38.9 | 281°15.5 30.9 | 33°08.3 03.5 | 45°33.2 45.6 ae oat seat 
12 14°59.3 | 356°18.7 N06°40.1 | 296°16.4 N24°31.0 | 48°10.3  $14°03.3 | 60°35.5 $17°45.6 —_ os 08-0" 
13 30°01.7 11°18.3 41.4 | 311°17.2 31.1 63°12.3 03.2 75°37.7 45.5 Apr 06 Tue SHA — Mer.pass 
14 45° 04.2 26°17.9 42.6 | 326°18.0 31.2 78° 14.3 03.0 90° 40.0 45.5 Venus 341°53.8 12:15 
15 60°06.7 41°17.5 ++ 43.8 | 341°18.8 ++ 31.3 93°16.3 ++ 02.9 | 105°42.3 ++ 45.5 Mars —.281°36.8 16:15 
16 75°09.1 56°17.1 45.0 | 356°19.6 31.4 | 108°18.3 02.7 | 120°44.6 45.4 Jupiter 33°16.6 08:48 
17 90° 11.6 71°16.7 46.2 11°20.5 31.6 | 123°20.4 02.6 | 135°46.9 45.4 Saturn 45°38.4 07:58 
18 | 105°14.1 | 96°16.3 NO06°47.5 | 26°21.3 N24°31.7 | 138°22.4 $§14°02.4 | 150°49.2 $17°45. ; 
19 | 120°16.5 | 101°15.9 48.7 | 41°22.1 31.8 | 153°24.4 02.3 | 165°51.4 i ae ae 0.1 
20 | 135°19.0 | 116°15.4 49.9 | 56°22.9 31.9 | 168°26.4 02.1 | 180°53.7 45.2 Mars: 01 
21 | 150°21.5 | 131°15.0 ++ 511 | 719237 ++ 32.0 | 183°284 ++ 02.0 | 195°560 -+ 45.2 : 
22 | 165°23.9 | 146°14.6 52.3 | 86°24.6 32.1 | 198°30.4 01.9 | 210°58.3 45.1 
23 | 180°26.4 | 161°14.2 53.6 | 101°25.4 32.2 | 213°32.4 01.7 | 226°00.6 45.1 
Mer.pass.:11:00 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.4 v2.0 d0.1 m-1.9 v2.3 d0.0 m0.8 
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2021 April 04 to Apr. 06 

















































































































h Sun Moon 
Sun GHA Dec GHA Hu Dec d HP Lat. oe : Sunrise Sunset Gi gener 
0 179°13.7N05°41.6 | 272°25.3 53° $§25°244 -0.3' 585° Naut. vil ivi aa 
1 194° 13.9 42.5 | 286°49.5 5.3’ 25°24.6 -0.2' 58.5’ N 72° 03:14 04:34 19:35 20:56 
2 209°14.1 43.5 301° 13.9 5.4’ 25° 24.7 -0.0’ 58.5’ N 70° 01:44 03:35 04:44 19:24 20:35 22:3 
3 224°14.3 + 44.4 315°38.3 5.4 25°24.7 0.2’ 58.4’ 68° 02:2 03:50 04:52 19:16 20:18 21:50 
4 239°14.5 45.4 330°02.7 5.4 25°24.4 0.3’ 58.4" 66° 02:47 04:03 04:58 19:09 20:05 21:23 
5 254°14.7 46.4 344° 27.1 5.5’ 25° 24.0 0.5’ 58.4’ 64° 03:06 04:13 05:04 19:03 19:55 21:03 
6 269° 14.8 N05° 47.3 358°51.7 5.5’ $25°23.5 0.6’ 58.3’ 62° 03:2 04:22 05:09 18:58 19:46 20:47 
7 284°15.0 48.3 13°16.2 5.6’ 25°22.8 0.8' = 58.3 60° 03:34 04:29 05:13 18:54 19:38 20:34 
8 299" 15.2 49.2 27°40.8 5.6" 25°21.9 1.0' 58.3! N 58° 03:45 04:36 05:17 18:50 19:31 20:23 
9 314°15.4 + 50.2 42°05.5 5.7" 25°°20.8 11 58.3! 56° 03:54 04:41 05:20 18:47 19:25 20:13 
10 329° 15.6 51.1 56° 30.2 5.7 25°19.6 13 58.2 54° 04:02 04:46 05:23 18-44 19:20 20:05 
11 344°15.7 52.1 70° 54.9 5.8' 25°18.3 1.4 58.2’ 52° 04:09 04:51 05:25 18:41 19:16 9:58 
12 359°15.9 N05°53.0 85° 19.7 5.8’ $25°16.8 1.6’ 58.2’ 50° 04:15 04:55 05:28 18:38 19:12 9:52 
13 14°16.1 54.0 99° 44.6 5.9’ 25°15.1 18° 58.1’ 45° 04:28 05:03 05:33 18:33 19:03 19:39 
14 29° 16.3 54.9 | 114°09.5 6.0’ 25°13.2 19° 58.1’ N 40° 04:38 05:10 05:38 18:28 18:56 9:29 
15 4a® 6.5 * 55.9 128° 34.5 6.0’ 25°11.3 2.1' 58.1" 35° 04:46 05:16 05:41 18:25 18:50 9.21 
16 59° 16.6 56.8 | 142°596 6.1’ 25°09. 2.2" 58.0" 30° | 04:52 0520 05:45 18.01 18.45 19.14 
17 74° 16.8 57.8 | 157°24.7 6.1 25°06.8 2.4 58.0 20° 05:02 05.28 05:50 18-15 18.38 9:04 
18 89°17.0 N05°58.7 171° 49.9 6.2 $25°04.4 2.5' 58.0’ N 10° 05:09 05:34 05:55 18:10 18:32 18:56 
19 104°17.2 05°59.7 186°15.1 6.3’ 25°01.8 va 58.0’ 0° 05:14 05:39 05:59 18:06 18:27 8:51 
20 119°17.4 06°00.6 | 200°40.4 6.3’ 24°59.0 2.8° 57.9 ° . . : : ‘ . 
21 134°17.5 - 01.6 | 215°05.8 6.4’ 24°56.1 3.0 57.9" 2 es are Hae oat ee a oa 
22 149°17.7 02.5 | 229°31.2 6.5 24°53.1 3.1' 57.9 30° 05:21 05-49 06:13 17:52 18-16 8:43 
5 . ; : : : : : : : : 
23 164°17.9 03.5 | 243°56.7 6.5 24°49.8 3.3 57.8 35° 05.21 05.51 06.16 17-49 18:14 8.43 
SD.=16.0 d=1.0 $.D.=15.9 40° 05:21 05:52 06:19 17:46 18:13 18:44 
ap 45° 05:19 05:53 06:23 17:42 18:11 8:45 
Mice ae pee awe 2 pee d $50° | 05:17 05:55 06:27 17:37 18:10 8:47 
0 179°18.1 N06° 04.4 258° 22.3 6.6 S$24°46.5 3.4' 57.8’ 52° 05:16 05:55 06:29 17:35 18:09 18:48 
1 194°18.3 05.4 272° 47.9 6.7' 24° 43.0 3.6" 57.8’ 54° 05:15 05:56 06:31 17:33 18:08 8:49 
2 209° 18.4 06.3 287° 13.6 6.8" 24°39.4 Bt 57.7’ 56° 05:13 05:56 06:34 17:31 18:08 18:51 
3 224° 18.6 * 07.3 301°39.4 6.8" 24°35.6 3.9' Off" 58° 05:11 05:57 06:36 17:28 18:07 8:52 
4 239° 18.8 08.2 316° 05.3 6.9’ 24°31.6 4.0’ 57.f’ S 60° 05:09 05:57 06:39 17:25 18:07 8:55 
5 254°19.0 09.2 | 330°31.2 7.0’ 24° 27.6 41’ 57.7" 
6 269°19.2 N06°10.1 | 344°57.2 7.1’ $24°23.3 4.3’ 57.6" Lat. Moonrise Moonset 
7 284°19.3 11.1 | 359°23.3 71 249190 44° 57.6 Sun Mon Tue Sun Mon Tue 
8 299°19.5 12.0 13°49.5 7.2 24°14.5 4.6’ 57.6’ N 72° = = = = = = 
9 314°19.7 - 13.0 28° 15.8 7.3’ 24°09.8 47 = 57.5 ° 
10 | 329°19.9 ie stat Ge Gircet ae’ bye) * Oo) Se ee ee ee ae 
11 344° 20.0 14.9 57° 08.5 7.5' 24°00.2 5.0 57.5 ° 5 : 
66 — — 06:17 | — 09:48 
12 359° 20.2 N06° 15.8 71°35.0 7.5’ §23°55.1 5.1’ 57.4 64° 05:16 05:37 05:39 06:54 08:34 10:25 
13 14° 20.4 16.7 86° 01.6 7.6 23°49.9 5.2’ 57.4 62° 04:17 04:55 05:13 07:54 09:16 0:51 
14 29° 20.6 17.7 100° 28.3 i pa 5.4" 57.4 60° 03:43 04:27 04:52 08:28 09:44 1:12 
15 44°20.8 - 18.6 | 114°55.0 7.8 : 5.5’ 57.4 3 : . . . . . 
16 59°20.9 i06| igoteie, yor “o3e3an sah “syar|| NSS, | OBte OFee. Oh |, Sane te es 
mae OL aos: | dageaes 8.0’ 75°37.0 ser B73! 56 02:58 03:47 04:20 09:12 10:23 1:43 
. : : : : : ; 54° 02:41 03:32 04:07 09:29 10:38 1:55 
18 89°21.3 N06° 21.5 158°15.8 8.0’ $23°22.1 5.9’ 57.3’ 52° 02:27 03:18 03:56 09:43 10:51 12:05 
19 104°21.5 22.4 172°42.8 8.1’ 23°16.1 6.0’ 57.2 50° 02:15 03:07 03:46 09:55 11:02 2:15 
20 119°21.7 ae ee ae oe - ae 45° | 01:49 02:43 03:25 10:21 11:26 12:35 
21 134°21.8 » 24. 7. 3’ 4 3’ 57. 2 ; ; : 
29 149°22.0 253 | 216°046 BA’ 92°57 5 ga ETD N 40° 01:29 02:23 03:08 10:41 11:45 12:51 
23 164°22 9 26.2 | 230°321 B5' 22°51.0 65’ 571° 35 01:12 02:07 02:54 10:58 12:01 3:04 
: : : : ; : : 30° 00:57 01:53 02:42 11:13 12:14 13:16 
SD.=16.0 d=0.9 S.D.=15.7 20° | 00:32 01:29 02:20 11:38 12:37 3:36 
N 10° 00:11 01:08 02:02 11:59 12:57 3:53 
Tue GHA Dec GHA ui Dec d HP o° | —— = 00:49—S 01:44 «| 12:19 13:16 =~ 14:10 
0 179°22.4 N06°27.2 | 244°59.6 8.6 $22°44.4 6.6 57.1 S 10° se 00:30 01:27 12:39 13:34 4:26 
1 194°22.5 28.1 | 259°27.2 8.7’ 22°37.7 6.8 57.1 ° : ¢ ‘ : 4 : 
2 209° 22.7 29.0 | 273°54.9 8.8" 22°30.9 6.9" 57.0" ae 23-45 jue ao nn ee eee 
3 224° 22.9 + 30.0 | 288°22.7 8.8" 22° 24.0 7.0’ 57.0" 35° 53.31 a 00:34 13:39 14:30 513 
4 239°23.1 30.9 | 302°506 8.9’ —-22°16.9 7.1’ 57.0" ape | 44a | oe 00:19 | 13:55 1445 15:26 
5 254° 23.2 31.9 ote Aes 9.0 males 7.2 57.0 45° 99.55 ao 00:02 14.15 15.04 5.42 
6 269° 23.4 N06° 32.8 331° 46.6 9.1’ $22°02.5 t3 56.9’ ° & . ; J : , 
7 284° 23.6 33.8 346° 14.8 9.2' 21°55.1 7.5 56.9’ : ae ane ee ae he cS is 
: 5 : _ : : : : : : : : 
8 299° 23.8 34.7 0° 43.0 9.3 21°47.6 7.6 56.9 54° 22-05 23:18 ee 15:06 15:49 6:19 
9 314° 24.0 + 35.6 15°11.4 9.4 21°39.9 7.7 56.9" 56° 91:49 23:05 as 15.22 16:02 6:30 
10 329° 24.1 36.6 29° 39.8 9.5 21°32.2 7.8 56.8" ° : : : ; : : 
11 344°24.3 37.5 44°08.3 9.6" 21°24.4 7.9" 56.8" - a Be BUR ed —— 
: : : ; : . . S 60° 21:07 22:30 23:59 16:04 16:38 6:57 
12 359° 24.5 N06° 38.5 58° 36.9 9.7’ S21°16.4 8.0’ 56.8" 
13 14° 24.7 39.4 73° 05.6 9.7’ 21°08.4 8.1’ 56.7’ Sun Moon 
14 29° 24.8 40.4 87°34.4 9.8" 21°00.2 8.2’ 56.7’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 44° 25.0 » 41.3 102°03.3 9.9" 20°52.0 8.3' 56.7 2 oo" 12h Pass Upper Lower 22-24 
16 59°25.2 42.2 116° 32.3 10.0’ 20° 43.6 8.4’ 56.7’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 49-29% 
17 74° 25.4 43.2 | 131°01.3 10.1’ 20°35.1 8.5' 56.6’ o | =e Eee —s eae ied = 
18 89°25.5 N06°44.1 | 145°30.5 10.2’ $20°266 8.6’ 56.6’ 05 | 02:48 02:39 12:03 07:03 19:30 | | 6 
19 104° 25.7 45.1 | 159°59.7 ~—-10.3’ 20°17.9 8.7 56.6’ 06 | (02:31 02:29 12.02 07:57 20.23 \ 
20 119° 25.9 46.0 | 174°29.1 10.4’ 20°09.2 8.8 56.6’ : : : : : 
21 134° 26.1 - 47.0 | 188°58.5 10.5’ 20°00.3 8.9 56.5’ 
22 149° 26.2 47.9 | 203°28.0 10.6’ 19°51.4 9.0° 56.5’ 
23 164° 26.4 48.8 | 217°57.6 10.6’ 19° 42.3 9.1 56.5’ 
SD.=16.0 d=0.9 S.D.=15.5 
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April 07, 08, 09 (Wed., Thu., Fri.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 195°28.9 | 176°13.8 N06°54.8 | 116°26.2 N24°32.3 | 228°34.4 $14°01.6 | 241°02.9 $17°45.1 Alpheratz 357°38.3 29° 12.2 
1 210°31.3 | 191°13.4 56.0 | 131°27.0 32.5 | 243°36.4 01.4 | 256°05.2 45.0 Ankaa 353°10.6 = -42° 11.6 
2 225°33.8 | 206°13.0 57.2 | 146°27.8 32.6 | 258°38.4 01.3 | 271°07.4 45.0 Schedar  349°35.0 56°39.0 
3 240°36.2 | 221°12.6 ++ 58.4 | 161°28.6 ++ 32.7 | 273°40.4 ++ O11 | 286°09.7. ++ 44.9 Diphda 348°50.7.—-17°52.4 
4 255°38.7 | 236°12.2 06°59.7 | 176°29.5 32.8 | 288°42.4 01.0 | 301°12.0 44.9 Achernar 335°23.1. ~~ -57°07.9 
5 270°41.2 | 251°11.8 07°00.9 | 191°30.3 32.9 | 303°44.4 00.8 | 316°14.3 44.8 Hamal —327°55.0 23°33.6 
6 285°43.6 | 266°11.4 NO07°02.1 | 206°31.1 N24°33.0 | 318°46.4 $14°00.7 | 331°16.6 $17°44.8 Polaris 315°51.9 89°21.3 
7 300°46.1 | 281°11.0 03.3 | 221°31.9 33.1 | 333°48.5 00.5 | 346°18.9 44.7 Acamar = 315°14.5 — -40° 13.4 
8 315°48.6 | 296°10.6 04.5 | 236°32.7 33.2 | 348°50.5 00.4 1°21.2 44.7 Menkar — 314°09.6 4°10.2 
9 330°51.0 | 311°10.2 -+ 058 | 251°335 -+ 33.3 3°52.5 ++ 00.2 | 16°234 ++ 44.7 Mirfak — 308°33.0  49°56.1 
10 | 345°53.5 | 326°09.7 07.0 | 266°34.4 33.4 | 18°54.5  14°00.1 | 31°25.7 44.6 Aldebaran — 290°43.4 =—:16°33.0 
11 0°56.0 | 341°09.3 08.2 | 281°35.2 33.6 | 33°56.5  13°59.9 | 46°28.0 44.6 Rigel 281°07.0 -8° 10.9 
12 15°58.4 | 356°08.9 NO7°09.4 | 296°36.0 N24°33.7 | 48°58.5  $13°59.8 | 61°30.3 $17°44.5 Ecler ee re 
13 31°00.9 | 11°08.5 10.6 | 311°36.8 33.8 | 64°00.5 59.6 | 76°32.6 44.5 ce ia Spenco ge 47k 
14 46° 03.4 26°08.1 11.8 | 326°37.6 33.9 79°02.5 59.5 91°34.9 44.4 “ai 7. SAG ieqie 
15 61°05.8 | 41°07.7 ++ 13.1 | 341°38.4 ++ 34.0 | 94°045 ++ 59.3 | 106°37.2 ++ 444 Be ieee SrOtsa ore 
16 76°08.3 | 56°07.3 14.3 | 356°39.3 34.1 | 109°06.5 59.2 | 121°39.4 44.4 Caneous DeELO res 
° ° O° ° ° ‘= oa a 
17 91°10.7 | 71°06.9 15.5 | 11°40.1 34.2 | 124°08.6 59.0 | 136°41.7 44.3 Shue) -BUReSD UN: - cteedao 
18 106° 13.2 86°06.5 NO07° 16.7 26° 40.9 N24° 34.3 139°10.6 $13°58.9 151°44.0 $17°44.3 Adhara 255° 08.3 -29° 00.3 
19 | 121°15.7 | 101°06.1 17.9 | 41°41.7 34.4 | 154°12.6 58.7 | 166°46.3 44.2 Procyon 244°54.0 5°10.1 
20 136°18.1 | 116°05.6 19.1 56° 42.5 34.5 | 169°14.6 58.6 | 181°48.6 44.2 Pollux  243°21.0 27°58.5 
21 | 151°20.6 | 131°05.2 ++ 20.4 | 71°43.3 ++ 346 | 1849166 ++ 584 | 1969509 -+ 441 Avior 234°15.8 — -59°34.9 
22 166°23.1 | 146°04.8 21.6 86°44.2 34.7 | 199°18.6 58.3 | 211°53.2 44.1 Suhail 222° 48.3 -43°31.3 
23 181° 25.5 161°04.4 22.8 101° 45.0 34.8 214° 20.6 58.1 226°55.5 44.0 Miaplacidus 221° 38.3 -69°48.5 
Mer.pass.:10:56 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.4 v2.0 d0.1 m-1.9 v2.3 d0.0 m0.8 Alphard 217°50.6 -8°45.2 
Regulus 207° 37.5 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 61° 38.4 
Denebola 182° 27.8 4° 27.2 
0 196°28.0 | 176°04.0 NO07°24.0 | 116°45.8 N24°34.9 | 229°22.6  $13°58.0 | 241°57.8 $17°44.0 Gienah 175°464 17° 39.6 
1 211°30.5 | 191°03.6 25.2 | 131°46.6 35.1 | 244°24.6 57.8 | 257°00.0 44.0 Acrux 173°02.7 63° 13.0 
2 226°32.9 | 206°03.2 26.4 | 146°47.4 35.2 | 259°26.7 57.7 | 272°02.3 43.9 Gacrux 171°544  -57°13.9 
3 241°35.4 | 221°02.8 ++ 27.6 | 161°48.2 ++ 35.3 | 2749287 ++ 57.6 | 2879046 -- 43.9 Alioth  166°15.2 55°50.7 
4 256°37.8 | 236°02.4 28.8 | 176°49.1 35.4 | 289°30.7 57.4 | 302°06.9 43.8 Spica 158°25.2 —--11°16.3 
5 271° 40.3 251°01.9 30.1 191° 49.9 35.5 304° 32.7 57.3 317° 09.2 43.8 Alkaid 152°54.0 49°12.4 
6 286°42.8 | 266°01.5 NO07°31.3 | 206°50.7 N24°35.6 | 319°34.7 $13°57.1 | 332°11.5 $17°43.7 Hadar  148°39.7. —_-60°28.4 
7 301°45.2 | 281°01.1 32.5 | 221°51.5 35.7 | 334°36.7 57.0 | 347°13.8 43.7 Menkent  148°00.8  -36°28.4 
8 316°47.7 | 296°00.7 33.7 | 236°52.3 35.8 | 349°38.7 56.8 2°16.1 43.7 Arcturus 145°50.4 9°04.3 
9 331°50.2 | 311°00.3 ++ 34.9 | 251°53.1 ++ 35.9 4°40.7 ++ 56.7 17°18.4 ++ 43.6 Rigil Kent. 139° 43.8 -60°55.2 
10 | 346°52.6 | 325°59.9 36.1 | 266°53.9 36.0 | 19°42.8 56.5 | 32°20.6 43.6 Kochab 137°18.8 74°04.0 
11 1°55.1 | 340°59.5 37.3 | 281°54.8 36.1 | 34°44.8 56.4 | 47°22.9 43.5 Zuben’ubi 136°59.1 = -16° 07.8 
12 16°57.6 | 355°59.0 NO07°38.5 | 296°55.6 N24°36.2 49°46.8  $13°56.2 62°25.2 §17°43.5 Alphecca — 126°06.1 26°38.5 
13 32° 00.0 10°58.6 39.7 | 311°56.4 36.3 64° 48.8 56.1 77° 27.5 43.4 Antares = 112°19.4 — -26°28.7 
14 47°02.5 | 25°58.2 41.0 | 326°57.2 36.4 | 79°50.8 55.9 | 92°29.8 43.4 Atria 107°16.0 — -69°03.6 
15 62°05.0 | 40°57.8 ++ 42.2 | 341°580 ++ 365 | 94°528 ++ 55.8 | 107°321 ++ 43.4 Sabik — 102°06.1_ — -15°45.0 
16 77°07.4 | 55°57.4 43.4 | 356°58.8 36.6 | 109°54.8 55.6 | 122°34.4 43.3 Shaula 96°14.4 — -37°07.0 
7 92°09.9 | 70°57.0 44.6 | 11°59.6 36.7 | 124°56.8 55.5 | 137°36.7 43.3 Rasalhague = 96° 01.3 2°32.5 
4 % % 6 é 5 4A ©. é Eltanin 90° 43.4 51°28.9 
1g | 107°12.3 | 85°56.6 NO7°45.8 | 27°00.5 N24°36.8 | 139°58.9 $13°55.3 | 152°39.0 $17°43.2 ade Ace one ye es 
19 122°14.8 | 100°56.1 47.0 | 42°01.3 36.9 | 155°00.9 55.2 | 167°41.3 43.2 ous Wes : BOssea>’ - aeeaae 
20 137°17.3 | 115°55.7 48.2 | 57°02.1 37.0 | 170°02.9 55.1 | 182°43.5 43.1 ‘i Aa eae eee 
21 152°19.7 | 130°55.3 ++ 49.4 72° 02.9 ++ 37.1 | 185°04.9 ++ 54.9 | 197°458 ++ 43.1 ae eens | Been 
22 167°22.2 | 145°54.9 50.6 | 87°03.7 37.2 | 200°06.9 54.8 | 212°48.1 43.1 eee eey ee eee 
° fe} oO ° fe} * = bs 
23 | 182°24.7 | 160°54.5 51.8 | 102°04.5 37.3 | 215°08.9 54.6 | 227°50.4 43.0 Soc PAG econ 
Mer.pass.:10:52 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.4 v2.0 d0.1 m-1.9 v2.3 d0.0 m0.8 Enif 33°42.0 9°58.1 
Al Na’ir 27°37.1 — -46°51.5 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 18.2 -29°30.7 
o | 197°27.1 | 175°54.1 NO7°53.0 | 117°05.3  N24°37.4 | 230°11.0 $13°54.5 | 242°52.7  $§17°43.0 Scheat = :13°48.4 0 2811.6 
1 | 212°29.6 | 190°53.6 54.2 | 132°06.2 37.5 | 245°13.0 54.3 | 257°55.0 42.9 Markebi x13 093:2 27 ~ 1218.9 
2 227°32.1 | 205°53.2 55.5 | 147°07.0 37.6 | 260°15.0 54.2 | 272°57.3 42.9 || Apr 07 Wed SHA Mer.pass 
3 242°34.5 | 220°52.8 ++ 56.7 | 162°07.8 ++ 37.7 | 275917. ++ 54.0 | 287°596 ++ 428 Venus  340°45.0 12:15 
4 257°37.0 | 235°52.4 57.9 | 177°08.6 37.8 | 290°19.0 53.9 | 303°01.9 42.8 Mars  280°57.3 16:13 
5 272°39.4 | 250°52.0 07°59.1 | 192°09.4 37.9 | 305°21.0 53.7 | 318°04.2 42.8 Jupiter 33°05.5 08:45 
6 287°41.9 | 265°51.5 NO08°00.3 | 207°10.2 N24°38.0 | 320°23.0 $13°53.6 | 333°06.5  $17°42.7 Saturn 45°34.0 07:55 
7 302°44.4 | 280°51.1 01.5 | 222°11.0 38.1 | 335°25.1 53.4 | 348°08.8 42.7 
8 | 317°46.8 | 295°50.7 02.7 | 237°11.8 38.2 | 350°27.1 53.3 3°11.0 42.6 || APr ee sages ne 
9 332°49.3 | 310°50.3 ++ 03.9 | 252°12.7 ++ 38.3 5°29.1 ++ 53.1 | 189133 ++ 42.6 Mars 280°17.8 16.12 
10 | 347°51.8 | 325°49.9 05.1 | 267°13.5 38.4 | 20°31.1 53.0 | 33°15.6 42.6 huetese aoeeae Gaunt 
11 2°54.2 | 340°49.4 06.3 | 282°14.3 38.5 | 35°33.1 52.9 | 48°17.9 42.5 5 E ose : 
aturn 45° 29.8 07:51 
12 17°56.7 | 355°49.0 NO08°07.5 | 297°15.1 N24°38.6 | 50°35.2 $13°52.7 | 63°20.2 $17°42.5 
13 32°59.2 10° 48.6 08.7 | 312°15.9 38.6 65°37.2 52.6 78° 22.5 42.4 Apr 09 Fri SHA — Mer.pass 
14 48°01.6 25°48.2 09.9 | 327°16.7 38.7 80°39.2 52.4 93° 24.8 42.4 Venus — 338° 26.9 12:17 
15 63°04.1 | 40°47.8 ++ 111 | 342°17.5 ++ 38.8 | 95°41.2 ++ 52.3 | 108°27.1 ++ 423 Mars —.279°38.2 16:11 
16 78° 06.6 55°47.3 12.3 | 357°18.3 38.9 | 110°43.2 52.1 | 123°29.4 42.3 Jupiter 32°43.8 08:38 
17 93° 09.0 70° 46.9 13.5 12°19.2 39.0 | 125°45.2 52.0 | 138°31.7 42.3 Saturn 45° 25.6 07:47 
1g | 108°11.5 | 85°46.5 No8°14.7 | 27°20.0 N24°39.1 | 140°47.3. $13°51.8 | 153°34.0 $17°42.2 Horizontal parallax 
19 | 123°13.9 | 100°46.1 15.9 | 42°20.8 39.2 | 155°49.3 51.7 | 168°36.3 42.2 anus: 0.1 
20 | 138°16.4 | 115°45.7 17.1 | 57°21.6 39.3 | 170°51.3 51.5 | 183°38.6 42.1 Mars: 0.1 
21 | 153°18.9 | 130°45.2 ++ 18.3 | 72°22.4 ++ 39.4 | 185°53.3 ++ 514 | 198°409 ++ 421 
22 | 168°21.3 | 145°44.8 19.5 | 87°23.2 39.5 | 200°55.3 51.2 | 213°43.2 42.1 
23 | 183°23.8 | 160°44.4 20.7 | 102°24.0 39.6 | 215°57.4 51.1 | 228°45.5 42.0 
Mer.pass.:10:48 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.4 v2.0 d0.1 m-1.9 v2.3 d0.0 m0.8 
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2021 April 07 to Apr. 09 





























































































































h 
Sun 
Ned GHA 5 M 
le 
: 179°26.6 ON = GHA oon 
194°26.8 06°49.8 ) 232° Z Dec 
2 P 5 2°27.3 ; d 
209° 26.9 0.7 246° 0.7 $19° HP 
3 ae BLT 57.1 10.8" 9°33.2 9.2" L ; 
4 4°27.1 ee 261°27.0 é 9°24.0 i2 56.5" at. Twilight 
239°27 52.6 eck 0.9" eee 9.3’ , Naut. te : 
5 o 275°56.9 9°14.7 56.4 Civil Sunris 
254°27.5 53.5 290°27.0 1.0’ 9°05 3 9.4' 564 N 72° e Sunset Twilight 
6 269°27.6 54.5 | 304°57.1 1:1" 3°55, 94 56.4" N70° | 01: 02:54 04:17 Civil Na 
7 oe No6° : 1.2' 8 9.5! ° 06 = 03: 19:50 ut; 
8 284°27.8 55.4 | 319°27.3 8°46.2 5’ 56.4" 68 01:58 3:17 04:29 21:15 
299° 28.0 56.3 333° : 1..3' 518° 9.6 56.3’ 66° 02: 03:35 04: 19:37 20: 
9 314° 28. 57.3 57.6 11.4" 8°36.6 9.7" 64° :29 03:50 Se 19:2 0:50 23:1 
10 eta 3 ++ 58.2 348°28.0 11.4" 8°26.8 ao 56.3" 62° 02:51 04:01 rani iis ps 2:12 
11 3 06°59. 2°58.5 a 8°17.0 : 56.3’ 03:09 : 04:53 : 20:17 : 
344° 28.5 59.2 17° 1.5 . 9.9’ 56.3" 60° 03: 04:11 0 19:12 4 21:39 
12 : 07°00.1 29.1 16 8°07.1 99° 6.3 :23 04:2 4:59 10. 0:05 ai. 
359°28.7 i 31°59 : 7°5 9 56.2’ N 58° :20 05:04 :06 19:5 16 
13 No7°0 7 117 7.1 10.0’ 03:35 19:01 55 (20:5 
14°28.9 1.0 46° : 7°4 i 56.2’ 56° 04:27 : 19.4 58 
14 : 30.4 a1 0.1 . 03:45 05:08 46 20:4 
29°29.0 02.0 | 61° 1.8'  $17° 1 56.2 54° 04:33 18:57 43 
15 : 01.3 , 7° 36.9 ; : 03:53 : 05:12 19:39 
16 ae 4 eM ie Tee. gue aed a, | ae — i ae a 
4 . 90° : 7° : 56.1' 04: ; 05: : ; : 
| tae ee ee co) lee ee Gaia 3 BL 
: 39°29.7 ee ees 119°05.4 oe. 6°55.6 on 56.1’ N 40° passa 04:58 05-28 ie 19:17 she 
104° 29.9 06.7 133° _ 2! 6°4. - 5! 56.1’ 35° : 05:05 :37 19: :57 
20 : 3° 36.6 5.1 05° : 04:41 05:33 :07 19: 
119° 30.1 07.6 | 148° 2.3" ° 5 56.1 30° 05:11 18:31 9:43 
21 . 8°07.9 "  $16°34.5 ; . 04:48 05:37 18:5 
a & pee | ibe a3 a ao ee O57 5:4 ee a a 
30.4 ; 177°1 : 6°13. 7 56.0" 5 :25 : :23 : :23 
23 | _164°30.6 ee fea. ae) pena. doo! 36.0 o° | Osa 0538 Beas lh lee co ee 
Thu mee 5°.40.5 9" 55.9" 20° | 05: 5:43 06: ; 18:26 
GHA S.D 1.0° 55.9 30° :21 05:47 :04 18:00 18:50 
D .D.=15. : 05: : 06: ; 18: 
0 179°30 a GHA 2 35° 23 05:51 6:09 | 17:54 8:21 18:45 
1 8 NO7° 7 05:24 06:15 18:16 
3 194° 30.9 12.3 320°45 6 Dec 4 40° 05.24 05:53 06.18 17:48 18:12 18:42 
; 209°31.1 13.2 235°17 4 2.7’ $15°29 HP 45° 05.23 05:55 06.22 17:45 18:10 18:40 
4 224° 31.3 a 249° 49.2 2.8" cae 1.0’ 55.9’ S 50° Goa 05:57 06:27 ge 18:08 ree 
239° 31.4 + 15.1 | 264°21. 2.9" au 11 a 52° : 05: 7:36 : 8:39 
5 . 21.2 5°07.4 55.9 2 05:2 ‘59 06: 18:06 
254° 31.6 16.0 278° 3.0’ Ope: 1.1’ 54° :21 06:01 :32 17 18:40 
: 53.2 4°56.2 55.9" 4 05: :00 06: 31 . 
6 17: 3.0 i , :20 . 34 a 18:03 
7 269°31.8  NO7°1 0 | 293°25.3 a 4°45.0 a 55.8' 56° | 05:19 ae 06:37 17:29 18:02 abe 
8 284° 32.0 79 307°57.4 ; 4°33.7 1. 7 55.8’ 58 05:18 6:02 06:40 17:26 18:01 18:41 
: 299° 32.1 18.8 | 322°29.6 3.2°  $14°22 3) 55.8 S 60° | 05:16 06:03 06:43 17:23 18:00 18.42 
10 314°32.3 a oe 337°01.9 3.3! eo 14° 55.8" 06:04 06:46 17:20 17:59 abe 
a Sees ae Wee an Bee. Ges 2 Lat. Moonri 116 ise 186 
= 344° 32.7 oe 6°06.7 3.4 3°48.0 1.5' 55.7" Wed co ities 18:46 
1 |, Seeaee: w Nor ll Gea ee: “aaa ie. ee N72) a a ae 
° 07°23 3.5 ° 1.6 ; ° 06:5 
14°33.0 5 35°11 3°24.8 55.7 N 70 6 06:18 Thu Es 
i 29°33.2 Sicege Go 53. 16° 55.7" oe m= (12:36 “ 
| eee — ea°ira iB" ea. ae tee 66° | 06:00 08:50 il ae a 
50°33.5 ++ 26.3 78°49, 3.7’ te 1.7 “Es 64° ; 05:50 11:22 : 14:59 
17 : 49.9 ; 2° 49.6 55.6 05:38 05:42 13:22 : 
74° 33.7 27.2 93°2 3.8 9°37, 1.8’ 55.6’ 62° 05:36 : 11:50 : 15:08 
18 28.1 2.7 13.9" 37.8 11.8" 6 ° | 05:20 05: 05:33 13. 13:37 
89° 33.8 107°55.6 S 2°25 55.6" 60 05: 5:24 05:2 2:11 13: 15:16 
2 104° 34.0 NO7°29.1 122°92 a as a 55.6’ N 58° _ 05:14 ee 12:28 on 15:23 
134° 34.4 0.9 151°34. 4.1 OPAL 2.0' , 54° : 04:5 15 12: : 15:34 
22 a 34.7 1°50.0 55.5 4 04: 58 (OS: 54 0 14: 
149° 31.9 4.1' : 2.0" :32 : :10 : :18 : 
23 co 32.8 ree 4.2’ ee oF ae ae 04:24 a 05:05 2 14:25 ie 
; 33. A 42 25.9 ' a 04:16 ; 05:01 : 14:31 : 
SD.—16.0 re 7 | 195°14.3 ij . 1°13.8 55.5’ 45° 03:59 04:39 04:58 13:21 14:36 15:46 
Fri =0.9 : 1°01.6 i 55.4’ N 40° 04:27 04: 13:29 14: 15:49 
ul GHA = ee 2.2" 55.4" 35° . oe a 13:44 ee 15:52 
0 ec cee - :34 : 4:43 . : 15: 
1 179° 34.9 NO7°34 oy v 30° 03:23 See 04:37 13:57 15:01 a 
2 194°35.0 7 | 209°47.7 Dec , 20° | 03:06 04:00 04:32 14:07 15:08 16:03 
3 209° 35.2 35.6 224°91.0 44 510°49.4 HP N 10° 02:50 03:47 04.24 14:17 15-1 16:08 
4 | | 338°545 (1a. ee 2 o° | 9236 a3:24 cae ice a. fe 
39° + 37.5 : 5! : 2:3! ar : 3:24 : 14:4 : 16:1 
5 ene 38.4 palit 45" ee 5 eee : ae 02:21 03:13 04:09 ace oe ea 
6 | 269°35. lee a 912.5 12.3" . © | 02:06 03: 04:01 | 1 15:46 16:29 
7 | °35.9NO7°40.2 2°35.1 14.6" 0°00.2 12.4" 55.3! 30° | 01:48 01 03:53 5:12 15:55 
8 84° 36.1 : 297°08.8 . 09°47.8 Dat 55.3’ 35 01.37 02:47 03.44 15:26 16-05 16:35 
9 299° 36.2 41.2 | 311°42.5 47° §09°35.4 A’ 55.3" 40° | 01:25 02:39 03.39 15:41 16:1 16:40 
10 314°36.4 : 42.1 326°16.3 47 09°22.9 2.4" 55.3" 45° 01-11 02:30 03:33 15:50 ae 16:47 
rr 329° 36.6 - 43.0 | 340°50.1 48’  09°10-4 pet) pea || Sade 02:19 03.26 16:00 | 16:50 
344° 36.7 44.0 | 355°23. 48° ca 2.5" = ° | 00:53 02: 16:12 29 16:55 
12 on 44.9 5° 23.9 49° 08°57.9 a6) 55.3 52 00:45 :07 pais 16.37 — 
12 | a59°36.9 Nova ee on Gee Se licge wee. fee 16:27 16:47 
14 Lae fe Sreate tea 08°328 ©««12.6" 55.2’ net | HODs 01:54 03-10 16:33 an 17:05 
15 9°37.2 re 0’ — $08°20.2 aed ules “ees ae feat -uner ag 
is oe etl! eo Geis. be ae s60° | = 01:38 03:0 16:49 17: noe 
cc 50°37 6 el gees Gea oe ee ee lie oe 
74°377 495 | 82°48. 51’ 07°42. 27° 551" 54 | 17:08 09 «17:17 
18 see 50.4 248.1 15.2" 242.2 12.7’ Sun 1716 17:2 
19 9°37.9 No7°51 97°22.3 52! 07°29.5 37 55.1’ Day Eqn.of Time :21 
20 104° 38.1 4 | 111°56.5 : 07°16.7 ee 55.1' oo" 19h Mer. M Moon 
31 119° 38.2 52.3 126°30.8 5.2" S07°04 7 55.1’ mmi:ss Pass er.Pass. 
134°38.4 53.2 1at® 5 5.3" a6? .O 2.8" at 07 mm:ss hh:m Upper Low Age 
a anahaeG . + BAI oe 53’ La 28° =. fe 02:14 Gas om hh:mm te 25-27 
3 | 164°38.7 eee. Gen mee, aa c= mm 12:02 | O84 20-7% 
5 < i 5 i : 1: - | : g wa 
SD.=160  d eo | 184482 154 Bak ee eng ay 621 02 | 09:35 2 12 | 
=0.9 5.4 ° 2.8" ; 2:02 : 1:57 ) 
05°59.9 55.0 10:19 \ 
eer 2.9' 55.0° 22:40 | “ 
.D.=15.0 : 
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April 10, 11, 12 (Sat., Sun., Mon.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 198°26.3 | 175°44.0 NO08°21.9 | 117°24.8 N24°39.7 | 230°59.4 $13°51.0 | 243°47.7 $17°42.0 Alpheratz  357°38.3 29° 12.2 
1 213°28.7 | 190°43.5 23.1 | 132°25.7 39.8 | 246°01.4 50.8 | 258°50.0 41.9 Ankaa 353°10.6 = -42° 11.6 
2 228°31.2 | 205°43.1 24.3 | 147°26.5 39.8 | 261°03.4 50.7 | 273°52.3 41.9 Schedar  349°35.0 56°39.0 
3 243°33.7 | 220°42.7 ++ 25.5 | 162°27.3 ++ 39.9 | 276°05.4 ++ 50.5 | 288°54.6 41.8 Diphda 348°50.7.—-17°52.4 
4 258°36.1 | 235°42.3 26.7 | 177°28.1 40.0 | 291°07.5 50.4 | 303°56.9 41.8 Achernar —335°23.1_~— -57°07.9 
5 273° 38.6 | 250°41.8 27.9 | 192°28.9 40.1 | 306°09.5 50.2 | 318°59.2 41.8 Hamal —_327°55.0 23° 33.6 
6 288°41.0 | 265°41.4 NO08°29.1 | 207°29.7 N24°40.2 | 321°11.5 $13°50.1 | 334°01.5 $17°41.7 Polaris 315°52.6 89°21.3 
7 | 303°43.5 | 280°41.0 30.3 | 222°30.5 40.3 | 336°13.5 49.9 | 349°03.8 417 Acamar — 315°14.5 — -40° 13.4 
8 | 318°46.0 | 295°40.6 31.5 | 237°31.3 40.4 | 351°15.5 49.8 4°06.1 41.6 Menkar = 314°09.7 Pho 
9 | 333°48.4 | 310°40.1 ++ 32.7 | 252°321 ++ 405 6°176 ++ 49.7 | 19°08.4 41.6 Mirfak — 308°33.0 49°°56.1 
10 | 348°50.9 | 325°39.7 33.9 | 267°33.0 40.6 | 21°19.6 49.5 | 34°10.7 41.6 Aldebaran = 290°°43.4 1633.0 
11 3°53.4 | 340°39.3 35.1 | 282°33.8 40.7 | 36°21.6 49.4 | 49°13.0 415 Rigel 281 07.0 8 10.8 
12 18°55.8 | 355°38.9 No8°36.3 | 297°34.6 N24°40.7 | 51°23.6  $13°49.2 | 64°15.3  $17°41.5 orl eiaee pre 
13 33°58.3 | 10°38.4 37.5 | 312°35.4 40.8 | 66°25.6 49.1 | 79°17.6 41.4 ct ce eae e576 
14 49° 00.8 25°38.0 38.7 | 327°36.2 40.9 81°27.7 48.9 94°19.9 41.4 eialain Sead ade 
15 64°03.2 | 40°37.6 ++ 39.8 | 342°37.0 ++ 41.0 | 96°29.7. ++ 48.8 | 109°22.2 41.3 Bee pose Boye 
16 79°05.7 | 55°37.2 41.0 | 357°37.8 41.1 | 111°317 48.6 | 124°24.5 41.3 Cross peieesa Leste s 
oO ° ° ° ° * a 
17 94°08.2 | 70°36.7 42.2 12°38.6 41.2 | 126°33.7 48.5 | 139°26.8 41.3 Giie. / BeR!d0 0" -.cigedao 
18 109° 10.6 85° 36.3 N08° 43.4 27°39.4 N24°41.3 141°35.8 $13°48.3 154°29.1 $17°41.2 Adhara 255° 08.3 -29° 00.3 
19 | 124°13.1 | 100°35.9 44.6 | 42°40.2 41.4 | 156°37.8 48.2 | 169°31.4 41.2 Procyon 244°54.0 5°10.1 
20 139°15.5 115°35.4 45.8 57°41.1 41.4 171°39.8 48.1 184°33.7 41.1 Pollux 243°21.1 27°58.5 
21 154°18.0 | 130°35.0 ++ 47.0 | 72°41.9 ++ 415 | 186°41.8 ++ 47.9 | 199°36.0 41.1 Avior 234°15.8 —--59°34.9 
22 | 169°20.5 | 145°34.6 48.2 | 87°42.7 41.6 | 201°43.8 47.8 | 214°38.3 41.1 Suhail 222°48.3.-—-43°31.3 
23 | 184°22.9 | 160°34.2 49.4 | 102°43.5 41.7 | 216°45.9 47.6 | 229°40.6 41.0 Miaplacidus  221°38.4 —--69°48.5 
Mer.pass.:10:44 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.4 v2.0 d0.1 m-1.9 v2.3 d0.0 m0.8 Alphard 217°50.6 -8°45.2 
Regulus 207° 37.5 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 61° 38.4 
Denebola 82° 27.8 4° 27.2 
0 199°25.4 | 175°33.7 NO08°50.6 | 117°44.3 N24°41.8 | 231°47.9 $13°47.5 | 244°42.9 $17°41.0 Gienah 75°46.4  -17°39.6 
1 214°27.9 | 190°33.3 51.8 | 132°45.1 41.9 | 246°49.9 47.3 | 259°45.2 40.9 Aerase 73°028 —--63°13.0 
2 229° 30.3 205° 32.9 53.0 147° 45.9 41.9 261°51.9 47.2 274° 47.5 40.9 Gacrux 71°54.4 -57° 14.0 
3 244°32.8 | 220°32.4 ++ 54.1 | 162°46.7 ++ 42.0 | 276°54.0 ++ 47.0 | 289°498 ++ 40.9 Alioth 66°15.2 55°50.7 
4 259°35.3 | 235°32.0 55.3 | 177°47.5 42.1 | 291°56.0 46.9 | 304°52.1 40.8 Spica 58°25.2 -11° 16.3 
5 274°37.7 | 250°31.6 56.5 | 192°48.3 42.2 | 306°58.0 46.8 | 319°54.4 40.8 Alkaid 52°54.0 49°12.4 
6 289°40.2 | 265°31.1 N08°57.7 | 207°49.1 N24°42.3 | 322°00.0 $13°46.6 | 334°56.7 $17°40.7 Hadar 48°39.7.  -60°28.4 
7 304°42.6 | 280°30.7 08°58.9 | 222°50.0 42.4 | 337°02.1 46.5 | 349°59.0 40.7 Menkent 48°00.8 -36°28.4 
8 319°45.1 | 295°30.3 09°00.1 | 237°50.8 42.4 | 352°04.1 46.3 5°01.3 40.7 Arcturus 45°50.4 9°04.3 
9 334°47.6 | 310°29.8 ++ 01.3 | 252°51.6 ++ 425 7°06.1 ++ 46.2 | 20°036 ++ 40.6 Rigil Kent. 39°43.8  -60°55.2 
10 | 349°50.0 | 325°29.4 02.5 | 267°52.4 42.6 | 22°08.1 46.0 | 35°05.9 40.6 Kochab 37° 18.8 74° 04.0 
11 4°52.5 | 340°29.0 03.7 | 282°53.2 42.7 | 37°10.2 45.9 | 50°08.2 40.5 Zuben' ubi 36°59.1 — -16°07.8 
12 19°55.0 | 355°28.5 NO09°04.8 | 297°54.0 N24°42.8 52°12.2 $13°45.8 65°10.5  $17°40.5 Alphecca 26°06.1 26°38.5 
13 34°57.4 10° 28.1 06.0 | 312°54.8 42.9 67° 14.2 45.6 80° 12.8 40.5 Antares 12°19.3 -26°28.7 
14 49°59.9 | 25°27.7 07.2 | 327°55.6 42.9 | 82°16.2 45.5 | 95°15.1 40.4 Atria 07°16.0 = -69°03.7 
15 65°02.4 | 40°27.2 +--+ 08.4 | 342°564 ++ 43.0 | 979183 ++ 45.3] 1109174 ++ 40.4 Sabik — 102°06.1_ — -15°45.0 
16 80°04.8 | 55°26.8 09.6 | 357°57.2 43.1 | 112°20.3 45.2 | 125°19.7 40.3 Shaula 96°14.3  -37°07.0 
17 95°07.3 | 70°26.4 10.8 | 12°58.0 43.2 | 127°22.3 45.0 | 140°22.0 40.3 Rasalhague = 96" 01.2 2°32.5 
18 | 110°09.8 | 85°25.9 No9°12.0 | 27°58.8 N24°43.3 | 142°24.4 §13°44.9 | 155°24.3  $17°40.3 . Pee See oe 
19 125°12.2 | 100°25.5 13.1 42°59.7 43.3 | 157°26.4 44.7 | 170°26.6 40.2 ane ee seas aa AaG 
20 | 140°14.7 | 115°25.1 14.3 | 58°00.5 43.4 | 172°28.4 44.6 | 185°28.9 40.2 ‘ ee oecer eee 
21 155°17.1 | 130°24.6 ++ 15.5 73°01.3 ++ 43.5 | 187°30.4 ++ 44.5 | 200°31.2 ++ 401 Me Bens. Been 
22 | 170°19.6 | 145°24.2 16.7 | 88°02.1 43.6 | 202°32.5 44.3 | 215°33.5 40.1 Bee Eee setae 
° ° fo} Oo ° ‘= = bs 
23 | 185°22.1 | 160°23.8 17.9 | 103°02.9 43.6 | 217°34.5 44.2 | 230°35.8 40.1 ak eA AeA 
Mer.pass.:10:41 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.4 v2.0 d0.1 m-2.0 v2.3 d0.0 m0.8 Enif 33°42.0 9°58.1 
Al Na‘ir 27°37.1 -46°51.5 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.2 -29° 30.7 
° ° ° ° ° ° ° ° ° Scheat 13°48.4 28° 11.6 
0 200°24.5 | 175°23.3 NO09°19.1 | 118°03.7 N24°43.7 | 232°36.5 $13°44.0 | 245°38.1 $17°40.0 Sisk ee rt 
1 215°27.0 | 190°22.9 20.2 | 133°04.5 43.8 | 247°38.5 43.9 | 260°40.4 40.0 oe : : 
2 230°29.5 | 205°22.5 21.4 | 148°05.3 43.9 | 262°40.6 43.7 | 275°42.7 39.9 Apr 10 Sat SHA Mer.pass 
3 245°31.9 | 220°22.0 ++ 22.6 | 163°06.1 ++ 44.0 | 277°42.6 ++ 43.6 | 290°45.0 ++ 39.9 Venus 337°17.7 12:17 
4 260°34.4 | 235°21.6 23.8 | 178°06.9 44.0 | 292°44.6 43.5 | 305°47.3 39.9 Mars 278°58.6 16:09 
5 275°36.9 | 250°21.1 25.0 | 193°07.7 44.1 | 307°46.7 43.3 | 320°49.6 39.8 Jupiter 32°33.1 08:35 
6 290°39.3 | 265°20.7 N09°26.1 | 208°08.5 N24°44.2 | 322°48.7  $13°43.2 | 335°51.9 $17°39.8 Saturn 45°21.5 07:44 
7 305°41.8 | 280°20.3 27.3 | 223°09.3 44.3 | 337°50.7 43.0 | 350°54.2 39.7 
8 | 320°44.2 | 295°19.8 28.5 | 238°10.2 44.3 | 352°52.8 42.9 5°56.5 39.7 || Aer Tete iors re 
9 335°46.7 | 310°19.4 ++ 29.7 | 253°11.0 ++ 44.4 7°54.8 ++ 42.7 20°58.8 ++ 39.7 Mars 278°18.9 16-08 
10 | 350°49.2 | 325°18.9 30.9 | 268°11.8 44.5 | 22°56.8 42.6 | 36°01.1 39.6 japieer 30°09 5 08.32 
11 5°51.6 | 340°18.5 32.0 | 283°12.6 44.6 | 37°58.8 42.5 | 51°03.4 39.6 Sauna ase 67.40 
12 20°54.1 | 355°18.1 N09°33.2 | 298°13.4 N24°446 | 53°00.9 $13°42.3 | 66°05.7 $17°39.5 
13 35° 56.6 10°17.6 34.4 | 313°14.2 44.7 68°02.9 42.2 81°08.0 39.5 || Apr 12 Mon SHA Mer.pass 
14 50°59.0 25°17.2 35.6 | 328°15.0 44.8 83°04.9 42.0 96° 10.3 39.5 Venus 334°58.8 12:19 
15 66°01.5 | 40°16.7 ++ 36.7 | 343°15.8 ++ 44.8 | 98°07.0 ++ 41.9 | 111°126 ++ 39.4 Mars 277°39.2 16:07 
16 81°04.0 | 55°16.3 37.9 | 358°16.6 44.9 | 113°09.0 41.7 | 126°14.9 39.4 Jupiter = 32°12.0 08:28 
17 96°06.4 | 70°15.9 39.1 13°17.4 45.0 | 128°11.0 41.6 | 141°17.2 39.3 Saturn 45° 13.5 07:36 
1g | 111°08.9 | 85°15.4 No9°40.3 | 28°18.2 N24°45.1 | 143°13.1 $13°41.5 | 156°19.5 $17°39.3 Horizontal parallax 
19 | 126°11.4 | 100°15.0 41.4 | 43°19.0 45.1 | 158°15.1 41.3 | 171°21.8 39.3 Venus: 0.1 
20 | 141°13.8 | 115°14.5 42.6 | 58°19.8 45.2 | 173°17.1 41.2 | 186°24.1 39.2 Mars: 01 
21 156°16.3 | 130°14.1 ++ 43.8 | 73°20.6 ++ 45.3 | 188°19.2 ++ 41.0 | 201°264 ++ 39.2 
22 | 171°18.7 | 145°13.7 45.0 | 88°21.4 45.4 | 203°21.2 40.9 | 216°28.7 39.2 
23 | 186°21.2 | 160°13.2 46.1 | 103°22.2 45.4 | 218°23.2 40.8 | 231°31.1 39.1 
Mer.pass.:10:37 v-0.4 d1.2 m-3.8 v0.8 d0.1 m1.4 v2.0 d0.1 m-2.0 v2.3 d0.0 m0.8 
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2021 April 10 to Apr. 12 





























































































































h 
a Sun 
a 
G 
0 Li Dec Moon 
179° GHA 
1 9° 38.9 NOo7°56 V D 
a 194°39.1 ae 199°22.7 15.5’ = d HP 
209°39.2 8 | 213°57.2 5’ $05°47.0 12.9" Lat. Twiligh 
3 224° 58.8 | 228° 5.5 05°3 9’ 55.0’ 4 ght 
4 ooo 07°59.7 31.7 15.5’ 6 4.1 12.9’ 55.0’ aut. Civil Sunrise Ss an 
239° 39.6 oan. 243° 06.3 05° 21.2 12.9’ : N 72° unset . Twilight 
5 ° 08° 00.6 ° 15.6 05° . 54.9’ 02: Civil 
254° 39.7 257° 40.9 ; 5° 08.3 12.9' N 70° 31 04:01 1 Naut 
6 015 | 272°15. 5.6 04° 9° 54.9" 70 ’ 20:05 : 
269° 39.9 ‘i 2°15.5 15.6" 55.4 12.9" : 68° 02:59 04: 21:37 
7 ° N08° 02.5 : 04°42 54.9 01:31 ; 215 9: 
8 284° 40.1 03. 286°50.2 15.7 4  13.0' 54.9" 66° | 02:10 03:20 04:26 20 21:07 
299° 40.2 3.4 301° 24.9 oh $04° 29.5 13.0' ; 64° : 03:36 04: 9:39 20:45 
9 S12 an a 043 | 315°596 a 04°16.5 | 54.9" 62° ae 03:50 ae 9:29 ao8 22:40 
10 329° + 05.2 aa: 5.7’ 04° ' 0’ 54.9° 56 04: z 9:21 : 21:58 
40.6 330° 34.3 ; 4° 03.5 13.0' : 60° 4:01 04:4 : 20:15 
11 344° 06.2 345° 5.8 03° .0 54.9’ 03:11 04: :49 9:15 21:30 
40.7 45°09.1 15.8" 50.5 13.0’ N 58° :10 04:55 20:04 2 
12 abate 07.1 | 359°43 8 03°37.5 0" 54.8" 03:24 «= O4: : 9:09 19. 1:10 
0.9 ° 9 15.8 ° 13.0 , 56° 4:18 05: 154 20:5 
13 14° N08°08.0 7 : 03°24 54.8 03:35 : :00 9:0 :53 
41.1 14°18.8 : 5 13.0’ , 54° 04:25 05: :04 19:46 
14 08.9 5 5.8 $03° 54.8 03:45 5:04 8: 20:40 
29°41.2 28° 53.6 03°11.5 13.0’ 52° 04:31 Os: :59 19:39 
15 44° ‘ 09.8 Sane 15.9' 02° 3.0 54.8’ 03:53 : 5:08 8:5 . 20:29 
41.4 43° 28.5 58.5 13.0" 50° 04:37 05: ‘55 19:32 
16 ° 10.8 ° 15.9 ° 0 54.8" 04:00 : :12 3: : 20:19 
59°41.6 58°03.4 02° 45.5 13.0’ . 45° 04:42 05: ‘51 19.27 
17 E 11.7 aa. 5.9’ ° 3.0 54.8" 04:16 : 5:15 8: : 20:10 
74°41.7 72°38.3. 0 1 02°32.4 13.0" . 04:52 : 48 19.2 
: 5.9" ° 3.0 54.7’ N 40° ; 05:22 : :22 20:0 
= 89° 126 | 87°13 02°19.4 4.7 04:27 ea. 46. :03 
41.9 ° 3 16.0’ 13.0" ; 35° 05:00 05: 9:11 19: 
19 104° N08° 13.5 @ : 02°06.4 54.7 04:37 5:28 2: ‘48 
42.1 101° 48.2 ; 13.0' ; 30° 05:07 i 35 19:02 
20 119° 14.5 é 6.0 $01° 54.7 04:45 05:33 8. : 19:36 
42.2 116° 23.2 ‘ 1°53.3. 13.0’ 20° 05:13 : :29 18.5 
21 134° 15.4 Ona 16.0 01° 3.0 54.7’ 04:57 05:38 8: :55 19:26 
42.4 130°58.2 ' 1°40.3 13.0' : N 10° 05:23 05: 25 18:4 
22 149° 163 | 145° 6.0 01° O' 54.7 05:06 5:45 8: 49 19:18 
42.6 45° 33.3 ; 27.3»: 13.0 0° 05:30 05. 17 18.40 
23 164° 17.2 ° 16.0 01° 0 54.7 05:13 : 5:52 8: ; 19:06 
42.7 160° 08.3 ; 14.2 13.0’ 05:37 05. :10 18.32 
18.1 aan 16.1 01° 0’ 54.7 S 10° . 5:58 8: 18:57 
oe ee oe ee ella ge 6 Ag25 Bag 
Ss : 8.1 13.0' “es 30° :22 05:48 : 7:58 18:1 
un GHA 5 S.D.=14.9 a 35° 05:25 = 05:53 chee 7:52 a 18:44 
0 179° 42.9 ec GHA 7 40° 05:26 05:55 oes 7:45 18.09 18:40 
1 1649450 Nos°19.0 | 180°185 16 Dec 4 ap a | ee. are i ie a 
2 09°43. 20.0 | 203°53. 1’ 00° 27 (06: ; 7:36 8:36 
43.2 03° 53.5 , 35.1 13.0’ 5 50° :01 06:30 18:03 
3 224° 20.9 218° 16.1 00° .0 54.6’ 50 05:21 . 7:31 18:35 
43.4 18°28.7 ; 221  13.0° ° :26 06:04 18:01 
4 239° + 21.8 | 233° 16.1’ §00° 0 54.6" 52 05:26 06:36 : 18:35 
4 | 2wes a7 | dese 161 soo-080 130 S46" | See | O25 0605 06.39 | Irzz 1rs6 1835 
6 269° ; 23.6 | 262°14. a 00° 17.0 ; 54.6’ 05:25 06: 6:42 7:19 : 18:35 
43.9 NO8° 0 6.1' 13.0' ; 58° : :08 06: : 17:54 
7 ° 08° 24.6 00°30. "54.6 05:24 : 46 71 18:35 
8 ie oe ee , | ie coe | ae ae ee 
9 314° 44. 26.4 | 305°59. 16.2’ 00°56. O' 654.5 - :54 7:07 . 18:37 
10 | 320°4e8 273 | 3209387 162 Beea. deg. (cee oe eee ee 17:49 18:37 
: : : 4 
At 344° 44.7 28.2 335°09.9 ane 01° 22.0 see 54.5 N 72° Sun Mon Moonset 
12 : 29.1 | 349°45. 16.2’ 01° 0 54.5 05:50 05: Sat S 
13 359° 44.8 N08°30.1 se hee 6.2 Oe: mee 54.5 N 70° 05:44 a 05:01 6:43 “ Mon 
14° 45.0 4°20.3 13.0’ ; 68° ; 05:26 : 18:35 
14 : 31.0 ene. 16.2’ No2° ; 54.5 8 05:39 05:09 : 20:30 
29°45.2 18°55.5 02°00.9 12.9" 66° 05:27 6:46 18: 
15 44°45, 31.9 See 16.2’ 02° 9° 54.5 6 05:34 05:15 : 8:30 20:16 
45.3 33° 30.7 ‘i 2° 13.8 12.9’ 64° 05:27 6:49 18: : 
16 + 32.8 6 6.2 ° 9 54.5 05:31 05:20 : 26 20:0 
59°45.5 48°05.9 02°26.7. 12.9" : 62° 05:28 6:51 18. :05 
17 ; 33.7 Sau 16.2' ° 2.9' 54.4 2 05:27 05:25 : 8:23 19. 
74°45.7 62°41.1 02°39.6 12.9’ ; ° ; 05:28 6:53 56 
: * 6.2' 2.9 60 : 05:2 18:20 : 
8 | 90°45 ee ee ee 544° | 59° ae ee ee i eee ee 
104° : ° 4 i 5 :22 : : : : i 
| diseaed el ae ee eG a “ee Sco a eo sie 19:36 
21 134° 46. 37.4 | 121°01. 2 03°31. 8 54.4 05:18 05:38 : 14 19:3 
46.3 21°01.9 ; 311 12.8" ° : 05:29 6:58 18: :31 
22 ° + 38.3 16.2 ° 8 54.4 52 05:1 05:40 : 8:12 19. 
23 | _164°46. ee: aan 2 a ay aap ge: ~ pee as 19:22 
: 4 : 6.2’ : 8 5 ; : 05: : :09 : 
SD.=15.9 7S oe 164°47.5 16.2' 04° 09.5 12.8’ oi Keane 05:10 05:30 a. 7:01 18-08 ee 
a =0.9 04° 22.3 12.8" . . 05:07 05:30 ; 7:02 18:06 9:16 
on GHA SD=148 oe 35° | 05:05 ona 05:53 Gi : 19:09 
0 Dec GHA 30 05:02 :31 05:56 ; 18:03 19:0 
179° 46.8 V 20° 05:31 7:05 18:0 :03 
1 oak: N08° 41.0 ° Dec 04:58 : 05:59 7: :02 18:58 
: io 46.9 “ie 179°22.6 16.2’ No4° d HP nio° | 04:54 05:31 06:04 i. 18:00 18.53 
09°47.1 193°57.8 35.0 12.7° 0° 05:32 17:57 
3 224° 47. 42.9 | 208°33. 16.2' 04° 7 54.3" 04:51 06:09 71 18:46 
47.3 08°33.0 4°47.7 12 05:32 06: 10. 17:54 
4 + 43.8 6.2 ° a 54.3" S 10° . 6:13 . : 18:3 
5 a 44.7 . 16.2" ed i ae 20° a Pse 06:17 - 17:52 ise 
: : 6.2 : 2.7 , 30° : :33 06: ; 17:50 
6 269° 45.6 252°18 05° 25.8 54.3 04:40 6:22 7: 18:27 
47.7 ° 5 6.1' : 12.6’ : 35° 05:34 ; 14 17:4 
7 384°4 N08°46.5 | 266° : 05° 38.4 54.3 04:37 06:27 7: _ 18:20 
7.9 66° 53.6 ; : 12.6 ' 40° 05:34 : :16 17-4 
8 299° 47.4 | 281° 16.1 No5° 54.3 04:35 06:30 : 44 18.13 
48.1 81° 28.7 ; 5°51.0 12.6’ 45° 05:35 : TAT 17:4 
9 48.3 6.1 06° 6 54.3" 04:31 06:34 7: 43 18:09 
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40°06.1 -- 8°34.3 4 38.8 ° 38.6 apella  280°26.7 0 
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6 269° 50.6 | 221°18.5 ; 18°45.9 = , | O21 08:15 18:55 Les 
58.9  NO9° . 3.7' ° 8.9' 54.0" 35 07: 09:10 19:31 20:1 
7 284°59 09°51.5 235° 18°54.8 , 7 ° :27 08:23 18:43 19: :10 
ol 51.2 13.6 8.9 54.0’ 40 07: 09:21 9:15 19: 
8 299° 52.4 | 250° 6" —-N19°0 ; 7:33 08:3 18:36 : ‘51 
59.2 0° 23.8 ' 3.7 8.8" 45° 07: :33 09:33 19:06 19: 
9 314° 53.2 | 264° 3.6 19°12 54.0' 7:41 08:44 18:28 18: 39 
59.4 : 56.3 13.5' A 8.7' , S 50° : 09:47 8:55 19:2 
10 geen Bat 579° 5 19°21 54.0 0 07:50 18:19 18: :26 
5 28.8 13.5' A 8.6 , 52° 08:58 : 8:43 19:1 
11 344° 55.0 294° 5 19°2 54.0 07:54 10:05 18: ‘11 
59.7 4°01.2 13.4" 96 8.5" ° 09:04 09 «18: 
: . : 54.0’ 54 07: 10:14 : :28 18: 
12 359° 55.9 | 308°33.6 19°38.2 ; 59 09:1 18:04 52 
59.8 Nog? : 13.4' 3 8.5' 54.0" 56° : 11 10:23 18:21 18: 
13 15°00 09°56.8 | 323° 19° 46.6 08:04 = 09:1 17:58 43 
0 05.9 13.3' 8.4 54.0’ 58° : :19 10:34 18:14 18: 
14 ° 57.7 ° 3 N19° : 08:10 : : 17:52 8:33 
30°00.1 337°38.2 , 54.9 3.3" S 60° 09:28 10:46 18:05 
15 45°00. 58.6 | 352°10. 3.2 30°03 54.0" 08:17 09:3 : 17:45 ‘ 18:22 
3 F 10.4 13.2" 2 8.2’ : 38 11:01 17:55 18: 
16 60° 09°59.5 ° 2 20°1 54.0 17:38 8:09 
00.4 ° 6° 42.6 ' 1.3 8.1’ 17:44 : 
17 10°00.4 3.1 20° . 54.0’ Ss 17:54 
75° 00.6 01 21°14.7. 13.1’ 0° 19.4 80’ 54.0" Day Edmetti un 
18 ° 3 35°46 20°27.4 , : h ime Me Moon 
19 90°00.7. + N10°02.2 5 7 13.0' 20°35 3 8.0' 54.0" 00 12h ‘ Mer.Pass. 
105°00.8 . 50°18.7 3.0’ : 7.9' 54.0’ mmi:ss . Pass Upper Age 
20 120°01.0 03.0 sien ioe N20°43.1 ae : ; mm:ss_ | hh:mm ee Lower 13 
5 135°01.1 ae 79° 22.6 ce 20°50.9 77 ye [ 00:38 00:30 ee ‘mm hh:mm_ | _2-10% 
2 150°01. *+ 04.8 93°54. : 20°58.5 ee .0" 00:23 00:1 ; 13:05 00: 
23 165° a 05.7 108° 2.8 21°06.1 54.0’ 15 00:08 ae 12:00 13:47 ee N 
01.4 06.6 i cle 12.7' 51°1 7.5 54.1’ 00:01 12:00 a 01:26 \ 
SD.=15.9 — 22°57.9 2:7' s 3.5 7.4' 54.1’ :32 02:10 y 
d=0.9 21°20.9 73) ' 
S.D.=14.7 ; 54.1 
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April 16, 17, 18 (Fri., Sat., Sun.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 204°21.1 | 174°40.0 N11°10.7 | 119°20.9 N24°49.8 | 235°52.1 $13°30.5 | 249°19.7 $17°36.4 Alpheratz — 357°38.2 29°12.2 
1 219°23.6 | 189°39.5 11.8 | 134°21.7 49.9 | 250°54.1 30.4 | 264°22.0 36.3 Ankaa 353°10.6 = -42° 11.5 
2 234°26.0 | 204°39.1 13.0 | 149°22.5 49.9 | 265°56.2 30.2 | 279°24.3 36.3 Schedar  349°35.0 56°39.0 
3 249°28.5 | 219°38.6 ++ 141 | 164°23.3 ++ 50.0 | 280°58.2 ++ 30.1 | 294°26.7 ++ 363 Diphda  348°50.7.—-17°52.4 
4 264°30.9 | 234°38.1 15.2 | 179°24.1 50.0 | 296°00.2 30.0 | 309°29.0 36.2 Achernar —335°23.1._ ~~ -57°07.9 
5 279°33.4 | 249°37.7 16.4 | 194°24.9 50.1 | 311°02.3 29.8 | 324°31.3 36.2 Hamal —327°55.0 23° 33.6 
6 294°35.9 | 264°37.2 N11°17.5 | 209°25.7 N24°50.1 | 326°04.3 $13°29.7 | 339°33.6  $17°36.2 Polaris 315°53.2 89°21.2 
7 309°38.3 | 279°36.7 18.7 | 224°26.5 50.1 | 341°06.4 29.6 | 354°35.9 36.1 Acamar = 315°14.5 — -40°13.4 
8 | 324°40.8 | 294°36.3 19.8 | 239°27.3 50.2 | 356°08.4 29.4 9°38.2 36.1 Menkar —_ 314°09.7 4°10.2 
9 | 339°43.3 | 309°35.8 -- 20.9 | 254°281 -- 50.2 | 119105 ++ 293 | 24°406 ++ 36.1 Mirfak — 308°33.1 49°56.1 
10 | 354°45.7 | 324°35.3 22.1 | 269°28.9 50.3 | 26°12.5 29.1 | 39°42.9 36.0 Aldebaran — 290°43.4 16°33.0 
11 9°48.2 | 339°34.9 23.2 | 284°29.7 50.3 | 41°14.6 29.0 | 54°45.2 36.0 Rigel 281°07.0 -8° 10.8 
12 | 24°50.7 | 354°34.4 N11°24.3 | 299°30.5 N24°50.4 | 56°16.6 $13°28.9 | 69°47.5 $17°36.0 Te See pares 
13 39°53.1 9°33.9 25.5 | 314°31.3 50.4 | 71°18.7 28.7 | 84°49.8 35.9 lesen ae OB D sears 
14 54°55.6 | 24°33.4 26.6 | 329°32.1 50.5 86°20.7 28.6 99°52.1 35.9 Mea Bree wD eae 
15 69°58.1 39°33.0 ++ 27.8 | 344°32.9 ++ 50.5 | 1019228 ++ 285 | 114°545 ++ 358 eal aTOSEe & ore 
16 85°00.5 | 54°32.5 28.9 | 359°33.7 50.6 | 116°24.8 28.3 | 129°56.8 35.8 Conse DBae RO Pree 
° 0. ° ° ° bd "9 a 
17 | 100°03.0 | 69°32.0 30.0 14°34.5 50.6 | 131°26.9 28.2 | 144°59.1 35.8 Shue, SeaSoBO ~.cleearo 
1g | 115°05.4 | 84°31.6 N11°31.2 29°35.3 N24°50.6 | 146°28.9 $13°28.0 | 160°01.4 $17°35.7 Adhara 255°08.4. —--29°003 
19 130°07.9 99°31.1 32.3 44°36.1 50.7 | 161°31.0 27.9 | 175°03.7 35.7 Procyon 244°54.1 5°10.1 
20 145°10.4 | 114°30.6 33.4 59°36.9 50.7 | 176°33.0 27.8 | 190°06.1 35.7 Pollux 243°21.1 27°58.5 
21 | 160°12.8 | 129°30.1 ++ 34.6 | 74°37.7 -+ 50.8 | 191°35.1 ++ 27.6 | 205°08.4 ++ 35.6 Avior 2349158 ~~ -59°34.9 
22 175° 15.3 144°29.7 35.7 89° 38.5 50.8 206°37.1 27.5 220° 10.7 35.6 Suhail 222°48.4 -43°31.3 
23 | 190°17.8 | 159°29.2 36.8 | 104°39.3 50.9 | 221°39.2 27.4 | 235°13.0 35.6 || Miaplacidus  221°38.5 —--69°48.5 
Mer.pass.:10:21 v-0.5 d1.1 m-3.8 v0.8 d0.0 m1.4 v2.0 d0.1 m-2.0 v2.3 d0.0 m0.7 Alphard 217°50.6 -8°45.2 
Regulus 207° 37.5 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.4 61° 38.4 
Denebola 182° 27.8 4° 27.2 
0 205°20.2 | 174°28.7  N11°38.0 | 119°40.1 N24°50.9 | 236°41.2 $13°27.2 | 250°15.3  $17°35.5 Gienah 175°464 ~—--17°39.6 
1 220°22.7 | 189°28.2 39.1 | 134°40.9 50.9 | 251°43.3 27.1 | 265°17.7 35.5 Acrux 173°02.8 63° 13.1 
2 235°25.2 | 204°27.8 40.2 | 149°41.7 51.0 | 266°45.3 26.9 | 280°20.0 35.5 Gacrux 171°544 — -57°14.0 
3 250°27.6 | 219°27.3 ++ 41.3 | 164°42.5 ++ 51.0 | 281°47.4 ++ 268 | 295°223 ++ 35.4 Alioth  166°15.2 55°50.8 
4 265°30.1 | 234°26.8 42.5 | 179°43.3 51.1 | 296°49.4 26.7 | 310°24.6 35.4 Spica 158°25.2—--11° 16.3 
5 280°32.5 | 249°26.3 43.6 | 194°44.1 51.1 | 311°51.5 26.5 | 325°26.9 35.4 Alkaid  152°54.0 49°12.5 
6 295°35.0 | 264°25.9 N11°44.7 | 209°44.9 N24°51.2 | 326°53.5 $13°26.4 | 340°29.3 $17°35.3 Hadar 148°39.6 = -60° 28.5 
7 310°37.5 | 279°25.4 45.9 | 224°45.7 51.2 | 341°55.6 26.3 | 355°31.6 35.3 Menkent  148°00.8 = -36°28.4 
8 325°39.9 | 294°24.9 47.0 | 239°46.5 51.2 | 356°57.6 26.1 10°33.9 35.3 Arcturus 145°50.4 9°04.3 
9 340°42.4 | 309°24.4 ++ 48.1 | 254°47.3 ++ 513 11°59.7 ++ 26.0 25°36.2 + + 35.2 Rigil Kent.  139°43.8 —- -60°55.3 
1o | 355°44.9 | 324°23.9 49.2 | 269°48.1 51.3 | 27°01.7 25.9 | 40°38.5 35.2 Kochab —137°18.8 74°04.1 
11 10°47.3 | 339°23.5 50.4 | 284°48.9 51.4 | 42°03.8 25.7 55°40.9 35.1 Zuben'ubi 136°59.1 ~—--16° 07.8 
12 25°49.8 | 354°23.0 N11°51.5 | 299°49.7 N24°51.4 | 57°05.8 $13°25.6 | 70°43.2 $17°35.1 Alphecca — 126°06.0 26° 38.5 
13 40°52.3 9°22.5 52.6 | 314°50.5 51.4 | 72°07.9 25.4 | 85°45.5 35.1 Antares 112°19.3. -26°28.7 
14 55°54.7 | 24°22.0 53.7 | 329°51.3 51.5 | 87°09.9 25.3 | 100°47.8 35.0 Atria. 107°15.9 — -69°03.7 
15 70°57.2 | 39°21.5 ++ 54.9 | 344°521 +--+ 515 | 1029120 -+ 25.2 | 115°501 -- 35.0 Sabik — 102°06.1 —-15°45.0 
16 85°59.7 | 54°21.1 56.0 | 359°52.9 51.5 | 117°14.0 25.0 | 130°52.5 35.0 Shaula 96°14.3 -37°07.0 
17 | 101°02.1 | 69°20.6 57.1 | 14°53.7 51.6 | 132°16.1 24.9 | 145°54.8 34.9 || Rasalhague 96°01.2 2°32.6 
5 ‘ : % é . 5 - 3 Eltanin 90° 43.3 51°28.9 
1s | 116°04.6 | 84°20.1 N11°58.2 29°54.5  N24°51.6 | 147°18.1 $13°24.8 | 160°57.1 $17°34.9 ihe mat eae es 
19 | 131°07.0 99° 19.6 11°59.4 44°55.3 51.7 | 162°20.2 24.6 | 175°59.4 34.9 aue er : BOPuEL. cape ace 
20 | 146°09.5 | 114°19.1 12°00.5 59°56.1 51.7 | 177°22.3 24.5 | 191°01.7 34.8 ‘ a Eee Sea 
21 | 161°12.0 | 129°18.7 -+ 01.6 74°56.9 ++ 517 | 192°243 ++ 244 | 206°04.1 ++ 34.8 aad patoke.  BeERS 
22 | 176°14.4 | 144°18.2 02.7 | 89°57.7 51.8 | 207°26.4 24.2 | 221°06.4 34.8 eece Se ee 
° ° ° ° ° : i . 
23 | 191°16.9 | 159°17.7 03.8 | 104°58.5 51.8 | 222°28.4 24.1 | 236°08.7 34.7 rota hovore econ 
Mer.pass.:10:17 v-0.5 d1.1 m-3.8 v0.8 d0.0 m1.4 v2.1 d0.1 m-2.0 v2.3 d0.0 m0.7 Enif 33°41.9 9°58.1 
Al Na’ir 27°37.1 — -46°51.4 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.2 -29° 30.7 
0 | 206°19.4 | 174°17.2  N12°05.0 | 119°59.3 N24°51.8 | 237°30.5  $13°24.0 | 251°11.0  $17°34.7 Scheat = -:13°48.4 28° 11.6 
1 | 221°21.8 | 189°16.7 06.1 | 135°00.1 51.9 | 252°32.5 23.8 | 266°13.4 34.7 Markabs 137 33:2 7 12189 
2 236°24.3 | 204°16.2 07.2 | 150°00.9 51.9 | 267°34.6 23.7 | 281°15.7 34.6 Apr 16 Fri SHA Mer.pass 
3 251°26.8 | 219°15.7 ++ 08.3 | 165°01.7 ++ 51.9 | 282°36.6 ++ 235 | 2969180 -+ 346 Venus 330°18.9 12:22 
4 266°29.2 | 234°15.3 09.4 | 180°02.5 52.0 | 297°38.7 23.4 | 311°20.3 34.6 Mars  274°59.8 16:02 
5 281°31.7 | 249°14.8 10.5 | 195°03.3 52.0 | 312°40.8 23.3 | 326°22.7 34.5 Jupiter 31°31.0 08:15 
6 296°34.2 | 264°14.3 N12°11.7 | 210°04.1 N24°52.0 | 327°42.8 $13°23.1 | 341°25.0 $17°34.5 Saturn 44°58.6 07:22 
7 311°36.6 | 279°13.8 12.8 | 225°04.9 52.1 | 342°44.9 23.0 | 356°27.3 34.5 
8 | 326°39.1 | 294°13.3 13.9 | 240°05.7 52.1 | 357°46.9 22.9 | 11°29.6 34.4 || APF Ron ie sires 
9 341°41.5 | 309°12.8 ++ 15.0 | 255°06.5 ++ 521 12°49.0 ++ 22.7 26°32.0 ++ 34.4 Mars 274°19.9 16.00 
1o | 356°44.0 | 324°12.3 16.1 | 270°07.3 52.2 27°51.0 22.6 | 41°34.3 34.4 Fanner 31°21.0 08:12 
11 11°46.5 | 339°11.9 17.2 | 285°08.1 52.2 | 42°53.1 22.5 56°36.6 34.3 5 7 See : 
aturn 44°55.1 07:18 
12 26°48.9 | 354°11.4 N12°18.3 | 300°08.9 N24°52.2 57°55.1 $§13°22.3 | 71°38.9 $17°34.3 
13 41°51.4 9° 10.9 19.5 | 315°09.7 52.3 72°57.2 22.2 86°41.3 34.3 || Apr 18 Sun SHA — Mer.pass 
14 56°53.9 24° 10.4 20.6 | 330°10.4 52.3 87°59.3 22.1 | 101°43.6 34.2 Venus 327°57.8 12:23 
15 71°56.3 | 39°09.9 ++ 21.7 | 345°11.2 ++ 52.3 | 103°013 ++ 21.9 | 116°459 ++ 34.2 Mars —_273°39.9 15:59 
16 86°58.8 54°09.4 22.8 0°12.0 52.4 | 118°03.4 21.8 | 131°48.2 34.2 Jupiter 31°11.1 08:09 
17 | 102°01.3 69°08.9 23.9 15°12.8 52.4 | 133°05.4 21.7 | 146°50.6 34.1 Saturn 44°S1.7 07:14 
18 | 117°03.7 | 84°08.4 —N12°25.0 | 30°13.6 N24°52.4 | 1489075  $13°21.5 | 161°52.9  $17°34.1 Horizontal parallax 
19 | 132°06.2 99°07.9 26.1 | 45°14.4 52.5 | 163°09.6 21.4 | 176°55.2 34.1 Venue: 0.1 
20 | 147°08.6 | 114°07.4 27.2 60°15.2 52.5 | 178°11.6 21.3 | 191°57.5 34.0 Mars: 01 
21 | 162°11.1 | 129°07.0 ++ 28.3 | 75°16.0 ++ 52.5 | 193°13.7 ++ 21.1 | 206°599 ++ 34.0 
22 | 177°13.6 | 144°06.5 29.5 90°16.8 52.5 | 208°15.7 21.0 | 222°02.2 34.0 
23 | 192°16.0 | 159°06.0 30.6 | 105°17.6 52.6 | 223°17.8 20.9 | 237°04.5 33.9 
Mer.pass.:10:13 v-0.5 d1.1 m-3.8 v0.8 d0.0 m1.4 v2.1 d0.1 m-2.0 v2.3 d0.0 m0.7 
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n Sun 
i 
= GHA Dec GHA Mee) 
° Vv 
2 210°01.9 08.4 152°01.2 12.6" N21° 28.2 7.2' 54.1’ Lat. N wilight. Sunri 
3 225°0 . 09.3 166° 32.7 io : 21°35.4 71 ae - aut. Civil unrise Sunset . Twilight 
a 2.0 10.1 181° : 5 21°42.5 70’ a N 72 01: Civil Nau 
240°02.2 04.2 = 12.5" ° : 54.1 35 03:26 . 
5 | 255°02.3 11.0 | 195°35.7 12.4 oe eke ee ei 02:19 03 SOS: 2204 
: 11. : ; 56.4 , : 9 ; :45 : 
| os we : le ae 22°032 68’ sa ze se ee 2002 21:16 
° : 4 : ; Vv : : : : 
8 285 02.6 13.7 23 pe 12.3 N22°09.9 6.7’ 64° 02:01 ae oes 19:50 20: ; 
300°02.8 9°09.7 12.3" 5 oh 54.1’ ° 03:25 04: 154 22:46 
9 315°02.9 14.6 253°40.9 12.9" 2216.5 6.6 BA! 62° 02:27 03:39 ain 19:40 20:37 29:03 
10 330° 03.0 ee 268°12.1 121° as 6.5’ 54.1’ sa 02:47 03:50 04:37 ay 20:23 21:36 
11 345°03.2 6.3 282° 43.2 12.1’ . 9.4 6.4’ 541 N 58 03:03 04:00 ae 20:11 21:15 
: 17.2 297°1 . 22° 35.7 6.3’ , 56° 03: : 04:44 19:17 
12 0°0 4.2 12.0’ ° . 54.1 3:16 04:09 : : 20:01 20: 
13 ee N10°18.1 | 311°45.2 12.0 225420; 10:2" .pA.2! 54° | 03:28 04:16 Pe 19:11 a8 ae: 
s : ; ; N22°48.1 ' , 52° 03: , 4:54 19:06 : 45 
14 30° 03.6 19.0 326° 16.2 11.9 : 6.1 54.2’ 37 04:23 : : 19:45 20: 
; 19.9 ° : 22°54.1 , 2 50° | 03: 04:59 19:01 : :33 
15 45°03.8 Son 340°47.1 11.9 a5*000 6.0" 54.2 15° oo 04:29 05:03 pee 9:38 20:23 
16 60°03.9 a 355°17.9 11.8" aaa. 5.9 54.2" : 04. 04:41 05:12 i. 9:32 20:15 
17 75°04.1 6 9°48.7 11.8" 205.8 5.8’ 54.2" Nao 04:17 04:51 48 19:19 19-57 
22.5 | 24°19 23°11.5 5.7" ; 35° 05:19 | 18:4 
= 90°0. a Sie 0 54.2 04:28 04:59 AL 9:09 
19 ree N10°23.4 38°50.1 : 23°17.1 5.6" 54.2" 30° 04:37 Gene 05:25 18:34 ae ee 
A : ar ° : ° : . 05: : ; 32 
20 | 120°04.5 24.3 | 53°208 11.6" Nos 220 54 aaa 20° | 04:52 05:18 31) 18:29 18:53 19: 
21 135° , 25.2 67°51.4 cat 23° 28.0 5.3’ , N 10° 05:02 05: 05:40 18:19 8:41 :22 
5°04.6 - 260 on 11.6 93°33.3 3’ 54.2 o° | os. :27 05:49 18-11 : 9:08 
22 150° 04.8 26. 82°21.9 11.5’ Baan 5.2 54.2’ 5:11 05:35 05:56 18: 18:32 18:57 
23 165°04.9 a 96°52.4 11.4’ ee 5.1’ 54.3’ s 10° 05:18 05:42 as 8:03 8:24 3:48 
SD.=1 ma 111° 22.8 11.4 ae 5.0 54.3’ 20 05:23 05:49 : 4 17:55 3:17 : 
5.9 d=0.9 23° 48.5 49° 54.3 30° | 05:28 05:56 ee 17:47 18:10 o 
D= : : 18:35 
= GHA ae 35° | 05:30 06:20 | 17:38 ; 
Dec . 06:00 06:25 8:03 8:30 
0 180°05.1 ° = ui Dec nee 05:32 06:04 06:31 re 7:59 8:28 
1 ‘ N10° 28.7 125° d HP 45 05:34 : ; 17:27 17: : 
195°05.2 5°53.1 11.3' N23° 06:08 06:38 :55 18:26 
2 210°05.4 29.6 | 140°23.5 11.3" 23°53.4 48° 54.3 550° | 05:35 06: ; 17:21 7:50 ae 
3 onk 30.4 154° : 23°58.1 47’ ai 52° ; 13 06:46 17:1 , 
225° 05.5 53.7 11.2’ ° . 54.3 05:36 © 06:15 :13 7:46 : 
4 | 240°05. ol @ieee eee ee. tee 54° | 05:36 06: 0649 | 17091743 18.3 
s | 255°088 eee ne ea 543! eee || eee. eles. Gece || 40 ot fa da 
: 33.1 , : 24°11.7 ' : ° : ; 06:58 ‘ ; :22 
6 Shee: Hira 1989242 11.1' aries 4.4 54.3" g oe 05:36 © 06:22—S=—«07:03 17:01 17:39 18.29 
7 285°0 34.0 | 212°543 11.0’ 42° 54.3" 05:37 (06:25 16:56 7:36 ps 
6.1 34.8 | 227° 0’ —N24°20.2 07:08 16:50 : 
8 300°06.2 27°24.3 11.0’ boa: 4.1' 54.4 7:33 8.2 
9 315°06.4 35.7 241°54.3 10.9° en et 4.0' 54.4 Lat. ; Moonrise 
10 one - 36.6 | 256°2 oe 24° 28.3 3.9" ‘ Em Sat : Moonset 
330° 06.5 4.2 10.9 ° 54.4 S Sun F 
11 345°06.6 a 270°54.1 10.9" eee 3.8" 54.4 oe " Sat Sun 
12 38.3 | 285°23.9 a 24°35.9 3.7" BA. N 70° 
0°06.8 N10° . 10.8 24° 39.5 6! af ° 
13 15°06.9 10°39.2 | 299°53.7 10.8 re 3.6 54.4 68 03:28 
14 | 3007.1 ila ae ee ek 66° | 04:40 02:12 
15 cay: 41.0 | 328° 7 24°46.4 3.3" , 64° | 05:16 01:0 
45°07.2 53.2 10.7 ° 2 54.5 : 05:18 : 
16 ; * 41.8 343° 2 24° 49.6 3.2" 62° 05:4) oe 00:26 
60°07.3 42 22.8 10.6’ 34° ; 54.5 6 42 05:56 06:26 : 02:04 03:35 
17 75°07.5 per! 357°52.4 10.6’ catcee 3.1 54.5 60 06:03 06:24 06:56 00:00 01:26 02.4 
4 ° . 1 : ta i 
- 90°07.6 N10°44.5 panes 10.5’ 24°58.8 7 . " ee 06:45 07:23 : 00:59 02:08 
105°07.8 ; 51.5 10.5’ N25° , i :34 07:02 : = 00:38 01:4 
=] 120°07.9 core 10.5’ es aa 54.5 SS ae 07:17 bless — 00:21 ee 
135°08.0 Pees 50.4 10.4’ 25°06. 6' 54.6" : ‘57 07:30 08: oo 00:06 01:09 
22 150°08.2 47.1 70°19.8 10.4’ 06.8 25° 54.6" 50 07:07 ~—«O7: 12 23:54 = ; 
: : 25°09.2 , . 45° 41 08:24 : 00:55 
23 165°08 3 48.0 84°49.2 ‘10.3’ 24 54.6 07:28 ~—08: 23:43 ae 
: 48. : 25°11. , : :05 08:50 ; 00:43 
SD.—1 8 99° 18.5 10.3’ 5° 6 2.3 54.6’ N 40° 07:44 08: 23:20 ee 00:18 
5.9 d—0.9 5° 13.8 21' 54.6 35° 07: iad 09:10 23:01 
$.D.= _ 7:59 08:40 —09: 23:58 as 
Sun GHA Der =14.8 30 08:11 08:53 Poe 22:46 23:41 : 
° : : + = 
0 180°08. e GHA v Dec ae 08:32 09:17 ; 22:32 23:26 oa 
5 N10°49.7 ° d HP N 10 08: 10:06 22:09 2 
1 | 195°08.6 eee oe Ne 0° 50 09:37 «10:27 | 21: x02 aoe 
2 210°08.7 ae 128°17.0 10.2’ aes 2.0' 54.6’ . 09:08 09:57 10:47 ae 22:41 23:33 
3 225°08.9 5 142° 46.2 10.2" 7 8 1.9' 54.7 S$ 10 09:25 10:1 :31 22:21 23:13 
4 240°09.0 . a 157°15.4 10.2’ ee 1.8’ 54.7 20° 09:44 pe 3 21:13 22:01 ones 
5 255°09.2 . 171° 44.5 10.1’ 5 3 16. 54.7 30° 10:05 1 : 1:29 20:53 O14 : 
Ei 54.1 186° 2 25° 22.9 15° : 35° : 1:00 11:54 20: :40 22:31 
6 270°09.3 13.6 10.1’ ° ; 54.7 10:18 11:14 0:31 21:16 
. N10°54.9 ° 25° 24.4 1.4’ 40° ; : 12:08 20: : 22:06 
7 2 ‘ ; : 10: 0:18 ; 
285°00.4 eee re 10.0 N25°25.7 54.7 45° ; = 11:31 12:25 20:02 21:02 21:52 
8 300° 09.6 15°11.7 10.0" ° 13’ 54.8" 0:50 11:50 : 20:45 71. 
9 315°09. 56.7 | 229°40.7 10.0" 259269 4611 5ag’ || S900 | tb22 pen |) toatl 7 
10 ° f * 57.6 244° 2 25° 28.0 1.0 oa 52° : 12:15 13:11 : ; 21:14 
| 330°09.9 BBA ee 10.0° aeaag.- pe 54.8 - 11:22 12:27 «13:24 19:22 20:00 20:49 
345° 10.0 10°59. 6 9.9’ 850, go 54.8" 11:34 9-12: 19:11 19-48 : 
59.3 273° : 25° 29.8 0.8" , 56° :40 13:38 : : 20:36 
12 0°10.1 07.5 9.9" ° : 54.8 11:47 12: 18:59 19:34 
: N11°00.2 ° 25°30.5 0.6" i 58° : :56 13:55 : ; 20:22 
13 : 287 ' : 54. 12: . 18:45 ‘ 
14 Ses 01.0 oe, a N25°31.1 05° a S 60° os a 14:15 18:29 eo sits 
15 45°i05 _ O18 316°34.1 ae oe aa sea 14:40 18:10 18:36 on 
16 60°10.7 02.8 331°02.9 98 en 0.3" 54.9" Sun - 
17 219, 03.6 | 345°31 ae 25°32.0 0.1’ Da Eqn.of Ti Moo 
75°10 6 9. ° 54.9 y me Me n 
18 é 7 04.5 0°00.4 9 e 25°32.1 0.0’ 55.0" oo" 42h o Mer.Pass. A 
= oe N11°05.4 Se . 25°320 0.1550" mm:ss — mmiss i. niga Lower e 
. . i fe} 7 . ‘ a 
20 | 120°11.2 2.) ere 8 e NO5gSLe 0.3 55.0 a a “mm hh:mm_ | 16-33% 
21 135°11.4 = 43°26.4 9.7" soL5 — -0.4" 55.0! 17 | 00:20 00: :00 15:19 02:56 — 
i * 08.0 ° ? 25°31.1 , 1 :27 12:00 : . 
22 150°11.5 08.8 $795.1 9.6 25°30. -0.5 55.1’ 8 00:34 00:41 11:59 16:09 03:44 \ 
23 | _165°11.6 th ee ae one beh ce 17:00 04:34 ) 
: 6° 52.3 ' : -0.8' ' y 
SD.=15.9 d=0.9 9.6 25°29.0 _ -0.9’ i 
S.D.=15.0 
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April 19, 20, 21 (Mon., Tue., Wed.) 

























































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 207°18.5 | 174°05.5 N12°31.7 | 120°18.4 N24°52.6 | 238°19.8 $13°20.7 | 252°06.8  $17°33.9 Alpheratz — 357°38.2 29°12.2 
1 222°21.0 | 189°05.0 32.8 | 135°19.2 52.6 | 253°21.9 20.6 | 267°09.2 33.9 Ankaa 353°10.6 = -42° 11.5 
2 237°23.4 | 204°04.5 33.9 | 150°20.0 52.7 | 268°24.0 20.5 | 282°11.5 33.8 Schedar  349°35.0 56°39.0 
3 252°25.9 | 219°04.0 ++ 35.0 | 165°20.8 ++ 52.7 | 283°26.0 ++ 20.3 | 297°13.8 -+ 338 Diphda 348°50.7.— -17°52.4 
4 267°28.4 | 234°03.5 36.1 | 180°21.6 52.7 | 298°28.1 20.2 | 312°16. 33.8 Achernar 335°23.1._ ~— -57°07.9 
5 282°30.8 | 249°03.0 37.2 | 195°22.4 52.7 | 313°30.1 20.1 | 327°18.5 33.7 Hamal —327°55.0 23° 33.6 
6 297°33.3 | 264°02.5 N12°38.3 | 210°23.2 N24°52.8 | 328°32.2  $13°19.9 | 342°20.8 $17°33.7 Polaris — 315°53.4 89° 21.2 
7 | 312°35.8 | 279°02.0 39.4 | 225°24.0 52.8 | 343°34.3 9.8 | 357°23. 33.7 Acamar — 315°14.5 — -40° 13.4 
8 | 327°38.2 | 294°01.5 40.5 | 240°24.8 52.8 | 358°36.3 9.6 | 12°25.5 33.6 Menkar = 314°09.7 eee 
9 342°40.7 | 309°01.0 ++ 41.6 | 255°256 ++ 528 | 13°384 ++ 195 | 27°278 ++ 33.6 Mirfak 308° 33.1 49 "56.1 
10 | 357°43.1 | 324°00.5 42.7 | 270°26.4 52.9 | 28°40.5 9.4 | 42°30. 33.6 Aldebaran = 290°°43.4 16° 33.0 
11 12°45.6 | 339°00.0 43.8 | 285°27.2 52.9 | 43°42.5 9.2 | 57°32.4 33.5 Rigel 281'07.0 8 10.8 
12 27°48.1 | 353°59.5 N12°44.9 | 300°28.0 N24°52.9 | 58°44.6 $13°19.1 | 72°34.8  $17°33.5 eee eee pre: 
13 42°50.5 8°59.0 46.0 | 315°28.8 52.9 | 73°46.6 9.0 | 87°37. 33.5 ch — ay ote nee a7 
14 57°53.0 | 23°58.5 47.1 | 330°29.6 53.0 | 88°48.7 8.8 | 102°39.4 33.4 ‘eas SIReIa 8 eis 
15 72°55.5 | 38°58.0 ++ 48.2 | 345°30.4 ++ 53.0 | 103°50.8 ++ 18.7 | 117°41.7 - 33.4 ees So see a 
16 87°57.9 | 53°57.5 49.3 0°31.2 53.0 | 118°52.8 8.6 | 132°44. 33.4 Caress Bee. -Sessie7 
° ° ° ° ° - : 
17 | 103°00.4 | 68°57.0 50.4 | 15°32.0 53.0 | 133°54.9 8.4 | 147°46.4 33.3 Ste oep0d00  -<ieedao 
1g | 118°02.9 | 83°56.5 N12°51.5 | 30°32.8 N24°53.1 | 148°56.9 $13°18.3 | 162°48.7 $17°33.3 Adhara 255°084 —-29°00.3 
19 | 133°05.3 | 98°56.0 52.6 | 45°33.6 53.1 | 163°59.0 8.2 | 177°51. 33.3 Procyon 244°54.1 5°10.1 
20 148°07.8 | 113°55.5 53.7 60° 34.4 53.1 | 179°01.1 8.1 | 192°53.4 33.2 Pollux  243°21.1 27°58.5 
21 163°10.3 | 128°55.0 ++ 54.8 75° 35.2 ++ 53.1 | 194°03.1 ++ 17.9 | 207°55.7 + 33.2 Avior — 234°15.9 -59° 34.9 
22 178°12.7 143°54.5 55.9 90° 36.0 53.1 209° 05.2 7.8 222°58. 33.2 Suhail 222°48.4 -43°31.3 
23 193°15.2 158°54.0 57.0 105° 36.8 53.2 224° 07.3 7.7 | 238°00.4 33.2 Miaplacidus 221°38.5 -69° 48.5 
Mer.pass.:10:09 v-0.5 d1.1 m-3.8 v0.8 d0.0 m1.5 v2.1 d0.1 m-2.0 v2.3 d0.0 m0.7 Alphard 217°50.6 -8°45.2 
Regulus 207° 37.5 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193°44.4 61° 38.4 
Denebola 82° 27.8 4° 27.2 
0 208°17.6 | 173°53.5 N12°58.1 | 120°37.5 N24°53.2 | 239°09.3  $13°17.5 | 253°02.7  $17°33.1 Gienah 75°46.4 -17°39.7 
1 223°20.1 | 188°53.0 12°59.2 | 135°38.3 53.2 | 254°11.4 7.4 | 268°05.0 33.1 Acrux 173°028 63° 13.1 
2 238°22.6 | 203°52.5 13°00.3 | 150°39.1 53.2 | 269°13.5 7.3 | 283°07.4 33.1 Gacrux 171°544  -57°14.0 
3 253°25.0 | 218°52.0 ++ 014 | 165°39.9 ++ 53.2 | 2849155 ++ 17.1 | 298°09.7 ++ 33.0 Alioth 66°15.2 55°50.8 
4 268°27.5 | 233°51.5 02.4 | 180°40.7 53.3 | 299°17.6 7.0 | 313°12.0 33.0 Spies 58°252  -11°164 
5 283°30.0 | 248°51.0 03.5 | 195°41.5 53.3 | 314°19.7 6.9 | 328°14.4 33.0 Alkaid 52°54.0 49°12. 5 
6 298°32.4 | 263°50.5 N13°04.6 | 210°42.3 N24°53.3 | 329°21.7 $13°16.7 | 343°16.7 $17°32.9 Hadar  148°39.6 — -60°28.5 
7 313°34.9 | 278°50.0 05.7 | 225°43.1 53.3 | 344°23.8 6.6 | 358°19.0 32.9 Menkent 48°00.8 -36°28.4 
8 328°37.4 | 293°49.5 06.8 | 240°43.9 53.3 | 359°25.9 6.5 13°21.4 32.9 Arcturus 45°50.4 9°04.3 
9 343°39.8 | 308°49.0 ++ 07.9 | 255°44.7 ++ 53.4 | 149279 ++ 163 | 28°23.7 ++ 328 Rigil Kent. 39°43.8  -60°55.3 
10 | 358°42.3 | 323°48.5 09.0 | 270°45.5 53.4 | 29°30.0 6.2 | 43°26.0 32.8 Kochab 37°18.8 74°04.1 
11 13°44.8 | 338°48.0 10.1 | 285°46.3 53.4 | 44°32.0 6.1 | 58°28.4 32.8 Zuben’ ubi 36°59.1  — -16°07.8 
12 28°47.2 | 353°47.5 N13°11.2 | 300°47.1 N24°53.4 59°34.1 $13°15.9 73°30.7. $17°32.7 Alphecca 26° 06.0 26° 38.5 
13 43°49.7 8°.47.0 12.2 | 315°47.9 53.4 | 74°36.2 5.8 | 88°33.0 32.7 Antares 12°19.3 -26°28.7 
14 58°52.1 | 23°46.5 13.3 | 330°48.7 53.4 | 89°38.2 5.7 | 103°35.4 32.7 Atria. 107°15.8 — -69°03.7 
15 73°54.6 | 38°46.0 ++ 14.4 | 3459495 ++ 535 | 104°40.3 ++ 15.5 | 118°37.7 ++ 32.6 Sabik — 102°06.0 — -15°45.0 
16 88°57.1 | 53°45.5 15.5 0°50.3 53.5 | 119°42.4 5.4 | 133°40.0 32.6 Shaula — 96°14.3- -37°07.0 
17 | 103°59.5 | 68°45.0 16.6 | 15°51.1 53.5 | 134°44.5 5.3 | 148°42.4 32.6 Rasalhague = 96° 01.2 2°32.6 
‘ 3 % . x ‘ : @ 2 Eltanin 90° 43.3 51°28.9 
1g | 119°02.0 | 83°44.4 N13°17.7 | 30°51.9 N24°53.5 | 149°46.5 $13°15.1 | 163°44.7 $17°32.5 Rout matee esta es 
19 134° 04.5 98° 43.9 18.8 45°52.7 53.5 | 164°48.6 5.0 | 178°47.0 32.5 aus oe Bonded. eRe Ace 
20 | 149°06.9 | 113°43.4 19.8 | 60°53.5 53.5 | 179°50.7 4.9 | 193°49.4 32.5 ‘ ee Seder a Rede 
21 164°09.4 | 128°42.9 ++ 20.9 75°54.3 ++ 53.6 | 194°52.7 ++ 14.7 | 208°51.7 ++ 32.5 Me Beton Os. ORRERG 
22 | 179°11.9 | 143°42.4 22.0 | 90°55.1 53.6 | 209°54.8 4.6 | 223°54.0 32.4 Bee eeeiore See 
° ° ° ° ° . as . 
23 | 194°14.3 | 158°41.9 23.1 | 105°55.9 53.6 | 224°56.9 4.5 | 238°56.4 32.4 ak Woo70 esoacy 
Mer.pass.:10:05 v-0.5 d1.1 m-3.8 v0.8 d0.0 m1.5 v2.1 d0.1 m-2.0 v2.3 d0.0 m0.7 Enif 33°41.9 9°58.1 
Al Na’ir 27°37.0  -46°51.4 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.2 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°48.4 28° 11.6 
0 209°16.8 | 173°41.4 N13°24.2 | 120°56.6 N24°53.6 | 239°58.9 $13°14.4 | 253°58.7  $17°32.4 Siok a4 oa 
1 224°19.2 | 188°40.9 25.2 | 135°57.4 53.6 | 255°01.0 4.2 | 269°01.0 32.3 a : : 
2 239°21.7 | 203°40.4 26.3 | 150°58.2 53.6 | 270°03.1 4.1 | 284°03.4 32.3 |[ Apr 19 Mon SHA Mer.pass 
3 254°24.2 | 218°39.8 ++ 27.4 | 165°59.0 ++ 53.6 | 285°05.1 ++ 14.0 | 299°05.7 ++ 323 Venus  326°47.0 12:24 
4 269°26.6 | 233°39.3 28.5 | 180°59.8 53.7 | 300°07.2 3.8 | 314°08.0 32.2 Mars  272°59.9 15:58 
5 284°29.1 | 248°38.8 29.6 | 196°00.6 53.7 | 315°09.3 3.7 | 329°10.4 32.2 Jupiter 31°01.3 08:06 
6 299°31.6 | 263°38.3 N13°30.6 | 211°01.4 N24°53.7 | 330°11.3 $13°13.6 | 344°12.7  $17°32.2 Saturn 44° 48.3 07:10 
7 314°34.0 | 278°37.8 31.7 | 226°02.2 53.7 | 345°13.4 3.4 | 359°15.0 32.1 
8 | 329°36.5 | 293°37.3 32.8 | 241°03.0 53.7 0°15.5 3.3 | 14°17.4 321 || Pr ne Gros gaa re 
9 344°39.0 | 308°36.8 ++ 33.9 | 256°03.8 ++ 53.7 | 159176 ++ 13.2 | 29°19.7 ++ 321 Mars 272°19.9 i567 
10 | 359°41.4 | 323°36.2 34.9 | 271°04.6 53.7 | 30°19.6 3.0 | 44°22.0 32.1 Seager 30°51.7 08:02 
11 14°43.9 | 338°35.7 36.0 | 286°05.4 53.7 | 45°21.7 2.9 | 59°24.4 32.0 Soria Ae an4 67-07 
12 29°46.4 | 353°35.2 N13°37.1 | 301°06.2 N24°53.7 | 60°23.8 $13°12.8 | 74°26.7 $17°32.0 
13 44° 48.8 8°34.7 38.2 | 316°07.0 53.8 75° 25.8 2.7 89° 29.0 32.0 || Apr 21 Wed SHA Mer.pass 
14 59°51.3 23°34.2 39.2 | 331°07.8 53.8 90°27.9 2.5 | 104°31.4 31.9 Venus 324° 24.6 12:26 
15 74°53.7 | 38°33.7 ++ 40.3 | 346°086 +--+ 53.8 | 105°30.0 ++ 124 | 119°33.7 ++ 31.9 Mars 271°39.9 15:55 
16 89°56.2 | 53°33.1 41.4 1°09.4 53.8 | 120°32.1 2.3 | 134°36.0 31.9 Jupiter 30°°42.1 07:59 
17 104°58.7 | 68°32.6 42.5 16° 10.2 53.8 | 135°34.1 2.1 | 149°38.4 31.8 Saturn 44° 41.9 07:03 
18 | 120°01.1 | 83°32.1 N13°43.5 | 31°11.0 N24°53.8 | 150°36.2 $13°12.0 | 164°40.7 $17°31.8 Horizontal parallax 
19 | 135°03.6 | 98°31.6 44.6 | 46°11.8 53.8 | 165°38.3 1.9 | 179°43.1 31.8 Venus: 0.1 
20 | 150°06.1 | 113°31.1 45.7 | 61°12.6 53.8 | 180°40.3 1.7 | 194°45.4 31.8 Mars: 0.1 
21 165°08.5 | 128°30.5 ++ 46.7 76° 13.3 ++ 53.8 | 195°42.4 ++ 11.6 | 209°47.7 ++ 317 
22 | 180°11.0 | 143°30.0 47.8 | 91°14.1 53.8 | 210°44.5 1.5 | 224°50.1 31.7 
23 | 195°13.5 | 158°29.5 48.9 | 106°14.9 53.8 | 225°46.6 1.4 | 239°52.4 31.7 
Mer.pass.:10:01 v-0.5 d1.1 m-3.8 v0.8 d0.0 m1.5 v2.1 d0.1 m-2.0 v2.3 d0.0 m0.7 
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2021 April 19 to Apr. 21 

















































































































































































































h Sun M 
M 
= GHA Dec GHA : “ 
180°11.8  N11° ec d H 
1 195°11.9 He ee 9.6 N25°23.0 “Lo = Lat. Twilight " 
2 210°12.0 ioe 5°49.5 0.6 ebesh oe 55.1 Naut. Civil Sunrise | Sunset Twilight 
3 995°12.9 : 130°18.0 9.5" 25° a 55.2" N 72° Civil N 
. 13.2 | 144° 5°25.7 =1.3) ' 00:52 aut. 
4 940° 12.3 78 4°46.5 95’ 95°04 3 : 55.2 N 70° 03:08 20:54 23:29 
5 255° 12.4 159°15.1 9.5" on5, “1.4 55.2’ ° 01:56 03:30 
6 oes. gee Gere sie! 02:30 03: a ae 
270° 12.6 N11°15.7 a : 25°21.2 -1.7' 55. ’ 66° 00:45 02: 246 20:14 21:33 
7 285° 12 : 188° 12.0 9.5’ ° , 3 64° : a 04:00 20:00 ; 
7 16.6 202° : N25°19.4 -1.3' : 01:41 03:13 : : 21:07 23:33 
S| ee eee ee, eee aa ee Solis eae “eae ee ee os 38 
315°13.0 18. . 9.5" 25°15 5 Be 3 60° | 02:34 : :20 19:39 20:32 ; 
10 330°13.1 8.3 | 231°37.4 94" Res -2.1 55.4 : 03:41 04:28 19:31 : 21:50 
: 19.2 246° : 25°13.4 229 N 58° 02:52 : 5 20:19 21:27 
11 345° 13.2 6°05.9 9.4’ 5° 55.4 6 : 03:51 04:36 : 
. 20.1 260°34 ; 5°11.1 -2.3' 55.4 56 03:07 04: : 19:24 20:08 . 
12 0°13.4 3 9.4" 25°08 . 54° 4:00 04:42 19: : 21:08 
. N11°20.9 ° a -2.5' 55.4 03:19 04: 17 9:59 20: 
13 15°13.5 275°02.7 9.4’ N25° : 52° :09 04:47 19:12 0:53 
. 21.8 | 289° ; 25°06.2 -2.6' 03:30 04:16 : ; 19:51 20: 
14 30° 13.6 9°31.1 9.4’ 25° 55.5 50° 04:52 19:07 ‘41 
. 22.6 303° ; 5°03.5 27 , 03:39 04:22 : ‘ 9:43 20:3 
15 45°13.8 3°59.5 9.4 é 55.5 45° 04:57 19: :30 
. * 23.5 ° an 25°00.7 -2.9' , 03:58 04: ; :02 9:37 : 
16 60° 13.9 oe 318°27.9 0.4 24°57 7 5 a 55.5 N 40° Od 36 05:07 18:52 19:23 Sie 
v7 75°14.0 ae oe 9.4 eae - 55.5" 456 ne 04:46 = 05:15 18:44 a pies 
, . 7°24.7 ' : -3.1' 55.6’ :24 04: : ; :12 9: 
18 90°14.2 9.4 24°51.5 ; ° 255 05:22 : 46 
: N11°26.1 ° : -3.3 55.6’ 30 04:34 05: 18:37 9:03 : 
19 105° 14 1°53.0 9.4’ —.N24° : 20° 5:03 05:28 18. 9:35 
al ere 269 | 16:214 9.4 ee ee, ee | 8 oo a i, tees Ee 
’ : ° . : 23.5! : . : : : : 
Bh i eae Bee a ae cel Sage sue: peel eae a 
4.7 29.5 oan : 24°37.3 3.8" ‘ S 10° , 3 :02 8:23 : 
23 165°148 . 59° 46.5 9.4 3 -3.8' 55.7 05:18 05:42 06: : 8:48 
30.4 | 74°14 4 24°33.4  -3.9' 55.7 20° | 05:24 6:04 17:54 8:1 
SD.=15.9 d=0.9 2 9.4 24°29.4 41’ 55.8’ 30° | 05:30 aoe 06:12 17:45 a ai 
: SDai51 : 35° : 05:58 06:22 17:35 : 18:33 
Tue GHA Dec GH ——— 40° pee 06:02 06:28 17.29 ao 8:28 
A : 06:07 . : 55 8:25 
i ie ct N11°31.2 38°43.3 a Dec d HP 45° 05:37 06:11 a oe 17:51 18:22 
32.1 | 103°11. N24°25.3 -4.2 S$ 50° | 05:39 7:46 8:20 
2 210° 15.2 3° 11.6 9.4' 4° 55.8 6 : 06:17 06:50 
. 32.9 | 117° . 4°21.1 -4.3 , 52 05:40 17:07 7:40 : 
3 225°15.4 7° 40.0 9.4 ° 55.8 ° 06:20 06:54 : 8:18 
: * 33.8 132° ( 24°16.7 -4.5 ' 54 05:41 é : 17:03 17:37 : 
4 240° 15.5 08.4 9.4° 7 55.9 ° 06:22 06:59 2 18:17 
. 34.7 | 146° ae 24°12.1 -4.6' ' 56 05:42 16:58 7:35 : 
: 255° 15.6 35.5 ene ei 24°07.5  -4.7" 55.9 ae” | Gee 06:28 nee rie 17:32 i 
270°15.7 — N11°36.4 175°33.5 240027 4g ag ot | SOO L_ 05:48 06:32 ae aoe 7:29 8:14 
285° 15.9 37. . 9.4 N23° : : : 16:42 : : 
2 | 190° : 57.8 -5.0 , 0:25 3:13 
8 | 300°16.0 ee eee? 56.0’ || Lat. Moonrise 
9 315°16.1 4°30.3 9.4 53° ; 56.0 Mon Moon 
: + 38.9 | 218° : 3°47.6 -5.2 , Tue Wed set 
fe |) eee lee ae ee Mon Tue Wed 
° . a ' 7 ee 1 
345° 16.4 40.6 | 247°55.5 a 23°368 © 5.5’ 561’ || 70, 
12 0°16.5 N11° 9.4 23°31.2  -5.6' S: 68° 
13 ' 11°41.5 262°24.0 , 5.6 56.2 
15° 16.7 423 gee 9.4 N23°25.5 i 66° 08:30 
14 30°16. 8 : 276°52.4 9.4 BaP iG: -5.8 56.2’ * 06:52 09:21 06:04 
: 43.2 | 291° 3° 19.7 5.9’ ' 64 06:28 08: 05:53 ‘ 
15 45° 16.9 20.8 95° 3 56.2 ° :06 09:53 . 05:12 
Po eee ee ee oe hi ee a 1 Ue 
17 75°17.2 44.9 | 320°17.8 9.5 207.7 -6.2' 56.3’ 07:53 09:08 += 10:35 BEG 04:15 
45.7 | 334°46 23°014 6.3" ~—«56,3' || N 58° | 08: 03:0 03:35 ~—(O3. 
18 90°17 2 9.5 99°551 = 3 js 17 09:28 10:51 : 3:56 
19 105° ie N11°46.6 | 349°14.7 9.5" hiss ge: -6.4 56.4’ ee 08:36 09:45 11.04 Bee 03:15 03:40 
: 47.5 43. : 6 -6.5" , 4 08:52 :18 02:58 : 
20 120°17.6 3°43.2 9.5’ ° ; 56.4 ° 09:59 11:15 : 03:26 
48.3 | 18° 22°42.0 -6.7' 52 09:06 : 02:0 02:43 
a. | eee 402 | 325403 Os 20°35.3 16.8" 86.5 Se gaia, tesa. di Nee. tee 03.04 
50°17.8 50.0 one. 5 22°28.4 -6.9' aA 45° 09:43 : 1:34 01:35 02:19 ‘ 
23, | 165°17.9 ec wee ae ee eee || Nee fie ee | Gh bee, ae 
SD.=15.9 209 a — ae 22°143 0 -7.2 oe 35° me ce 12:09 600° 037 sop 
are S.D.=15.3 30° 0:34 = Teel 00:33 01:21 oa 
GHA Dec GHA 20° 0:5 11:32 12:33 0019 Oi: 02:05 
0 180°18.1 N11°51.7 | 76° 7 pe d HP NO 1:20 ca ao 23 00:44 ee 
195° 18.2 moe se af N22°071..—-7.3"~—«#56.6’ o° 1:40 12:32 a = 00:24 a 
0°18.3 53.4 | 105°03. 6 21°59.7 7.4) a S 10° 15 os 00:05 00: 
: 225°18.4 sea ee 9.6 91°50 9 ae a 20° 12:50 13:40 23:46 ‘57 
240° 18.6 5 : a 9.6" 91°44. a wv ° é 13:09 13:56 : re 00:40 
5.1 134° ; 4.6 -7.7' , 30 2-4 : : 23:25 wie 
5 255°18.7 00.4 9.6 91°36 56.7 “45 13:32 14: 00:22 
. 9 -7.8' : e g 4:15 23: 
oe eee. oe ee Te 567 || fo | ats 14001438 a 2 
7 285°18.9 : 57.7 9.7’ N21° , . 45° : :00 14:38 29: ; = 
. 57.6 | 177° : 1°21.0 -8.0’ , 5 3:35 14: :31 23:34 ee 
8 300°19.1 7° 26.4 9.7’ 6 56.8 :17 14:53 99. : 
. 58.5 | 191° ie 21°12.9 -8.2' , S 50° :12 23:17 ae 
9 | 3isc192 119593 a ee oe a. oS el 
11 a. 12°00.2 | 220°52.5 4 20°56.3 8.4’ 56.9" 54° 4:25 ieee 15:20 21:36 22:46 ac 
= alee. ae ae -85' 57.0’ oe ee ea ee 22:34 «23.54 
19.6 N12°01.9 ‘ , 2 -8.7’ ‘0’ 58° : 21:07 ; : 
: 249° , 57.0 5:00 15: ‘ 22:21 ; 
13 15°19.7 02.7 a 9750.1 9.8 N20°30.5 88° , S 60° 5.93 5:31 15:52 20:48 22.06 eae 
14 30°19.8 64°18.9 9.8 90°21.7 ‘8’ 57.0 15:50 16:06 50.26 : 23:32 
15 45°10.9 03.6 | 278°47.7 98° as -8.9' 57.1' ; 21:48 23:19 
16 ears ; - 04.4 293°16.5 98" 20°12.7 -9.0’ 57.1' Sun 
0.1 05.2 | 307° a 20°03.6 -9.1' : Da: Eqn.of Time Moon 
17 75°2 45.4 9.9 iS 57.2 ly Mer. M 
0.2 06.1 322°14.2 9. ; 19°54.4 -9.3' 57.2" oo" 42h Pas er.Pass. Age 
i. deeesges ee 336°43.1 30 19°45.1 9.4" 57.2 eee We Mes eee es 
5° 20.4 07.8 Gack :9! N19°35.7 ’ , 19 - eon hh:mm 42-62% 
20 120° 20.6 351°12.0 9.9" en -9.5' 57.3’ 00:47 00:54 11: 2 
08.6 0 9 19°26.1_-9.6" 20 | 01:00 ; 59 | 17:52 05:2 ~ 
21 135° 20.7 - 095 5740.9 9.9 19°16.5  -9.7’ Ss 21 | 1: OL06> 13? 18:45 06: : \ 
22 150°20 20° 09.9 10.0’ ° : 57.3 :12 01:18 11: 6:18 | 
8 10.3 34° : 19°06.7 -9.8 i :59 19:36 07:1 ) 
23 165°20.9 ii 4° 38.9 10.0’ 18°56.8 ae 57.4 Ll a 
6 1 | 49°07.8 10.0" 18°46. -10.0° 57.4’ 
-=15.9 d=0.8 46.8 -10.1' 57.5’ 
S.D.=15.5 
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April 22, 23, 24 (Thu., Fri., Sat.) 



















































































Aries Venu 
S Mars i 
Thu | GHA GHA Dec GHA Dec as Saturn St 
GHA D 
o | 210°15.9 | 173°29.0 N13°49.9 | 121° ° = < ae a 
te tee 49.9 | 121°18.7 N24°538 240°48.6 13°11.2 254°54.7  $17°31.6 Alpheratz. 357°38.2.29°12.2 
240°20.9 | 203°27.9 52.1 | 151°17. aii ce saa An's °10. edd. 
oN ee ee ee ee 270°52.8 11.0 284°59.4 31.6 Shins Sirah, Eee 
4 | 270°25.8 | 233°26.9 54.2 | 181°18. Se ae eee ae Pi °50. 
: 3 : 18.9 53.9 a00s6o s : iphda 348° 50.7 -17°52.4 
5 | 285°28.2 | 248°26.4 55.3 | 196°19.7 53.9 | 315°59.0 Taare ae Achernar  335°23.1.—-57°07.8 
6 | 300°30.7 | 263°25.8 13° ° ° ieee 2 Demat: eet ee: ee 
% 56.3 | 211°20.5 N24°53.9 | 331°01.1 $13° 2 3 . 3° 33.6 
7 | 315°33.2 | 278°25.3 57.4 | 226°21.3 53.9 293, Bee | een, Pat ese Palette; “ole ener ee eb 
8 | 330°35.6 | 203°24.8 58.4 | 241°22.1 ee ee 10.3 | 0°11.1 31.4 Acamar 315°14.5—-40°13.4 
9 | 345°38.1 | 308°24.3  13°595 | 256°229 ++ 53.9 Or ae es ot ee eae 40 
10 0°40.6 | 323°23.7 14°00.6 | 271°23.7 53.9 16°07.3 ++ 10.1 | 30°15.8 31.4 Mirfak — 308°33.1 49°56.1 
11 | 15°43.0 | 338°23.2 01.6 | 286°24.5 539 | 46°15 peel Peoiaoe So || Coa sabery. ane 
: ; ° ; : 
12 | 30°45.5 | 353°22.7 N14°02.7 | 301°25.3 24°53 013, Was - Ro, ceva cao 
ge | na toate eee 02.7 | 301%25.3 9 | 619135 $13°097 | 75°22.8 $17°31.3 Capella 280°26.7, 46°12 
14 | 60°50.4 | 23°21.6 04.8 | 331°26.9 ee esl ore PP Wtaetasee a reiee <oaoe eae 
15 | 75°52.9 | 38°211 -- 059 | 346°27.6 -- Pies faerea as pe: |) 08 ZU 31.2 Plath <Zie eat ee are 
16 | 90°55.3 | 53°20.6 069 | 1°28.4 P| cee ee, Oe S|, Sete sh2 Alnlet: “aie, ate 
17 | 105°57.8 | 68°20.1 08.0 | 16°29.2 Pel taeesaa be || Sao eee 32: || Se Oe wee 
1s | 121°00.3 | 83°19.5 N14°09.0 | 31°30.0 N24°53. Pee oh | Sel ee at ee sees ee 
su! | sigeeooes | eceioe 2): | See 53.9 | 151°26.0 $13°08.9 | 165°36.8 | $17°31.1 nee Vo 
20 | 151°05.2 | 113°18.5 ee 53.9 | 166°28.1 08.8 | 180°39.2 31.1 Rote cba DEE, cee ee 
rm Reprod lieee tres 111 | 61°31.6 53.9 | 181°30.2 08.6 | 195°41.5 31. Poon, <2 oe 
Salter mee iain © aes 76°324 + 63.9 | 196°322 «+ 085 | 210439 «+ 310 Pollux. 243°21.1-.27°58.5 
so 17.4 13:3 91°33.2 53.9 | 211°34.3 oe 0 Avior 234° 15.9 -59° 
23 | 196°12.6 | 158°16.9 14.3 ° ee Nee oo i a. 
7 ; : 5 106° 34.0 53.9 226° 36.4 08.3 240° 48.5 31.0 : Suhail 222° 48.4 -43°31.3 
er.pass.:09:57 v-0.5 dl.1 m-3.8 v0.8 d0.0 m1.5 v2.1 d0.1 m-2.0 2.3 40.0 m0.7 Meee (see ee 
: .1 m-2. : .0 m0. Alphard 217°50.6 -8°45.2 
Fri GHA GHA Dec G aus ee 1°51 
HA Dec GHA : 
o | 211°15.1 | 173°16.4 N14°15.4 3 a Dec GHA Dec Dubhe 193°444 61° 38.4 
: 4 | 1219348 N24°53.9 | 241°38.5 $13° ° Derieholay. 182 2r9 | 44" 
1 226°17.5 | 188°15.8 16.4 e Boe |) cee oe ee i 307 
af 1 | sadeoe all ese ‘4 | 136°35.6 53.9 | 256°40.6 08.0 | 270°53.2 Gita. Tie eee pale 
Be || Ba 2D Onl) ats Be 17.5 | 151°36.4 53.9 | 271°42.6 07.9 | 285°55.6 af Acrux 173°02.8 — -63°13.1 
eee g°148 ++ 18.5 | 1669372 + - 53.9 | 286°44.7 ae aout oe. sean Gacrux 171°54.4 — -57°14.0 
By | oeprere | oaaria Zoe ome 53.9 | 301°46.8 07.6 | 316°00.3 a Alioth  166°15.255°50.8 
. . : 96° 38.8 53.9 | 316°48.9 07. 299. 3 Spica 158°2 °16. 
: 5 | 331°02.6 ee Diese Ae 
6 | 301°29.8 | 263913.2N14°21.7 | 211°39.6 N24°53.9 | 331°50.9 $13° ° ae a ae. keaueee 
B | peeay al noneeie eae eee ae °50. 3°07.4 | 346°04.9 $17°30.8 Hadar 148°39.6 —-60°28 
eee ile 21 | 26-40 53.9 346°53.0 07.2 2073 30.7 Menkent  148°00.8 eae 
Oe ee. ee een” celta || meee 07.1 | 16°09.6 30.7 Arcturus 145°50.4.——«:19°04.3 
10 1°39.7 | 323°11.0 25.9 | 271°42.7 cy Me i ma ea ey ede a (a aL 139°43.8  -60°55.3 
= peers setae ae eae it 06.9 46°14.3 30.6 Kochab  137°18.7 —-74°04.1 
12 31°44.6 | 353°09.9 N14°27 ° ° Gr roe 30.6 Zuben'ubi 136°59.1.—-16° 
3 9 | 301°44.3 N24°53.9 62°03.4 $13° ° : 6° 07.8 
ie) | oaeeaga | see hos Ser eee ae °03. 3°06.6 | 76°19.0 $17°30.6 Alphecca 126°06.0 —-26°38.5 
14 Eieios Bean n3: : 77°05.5 06.5 91° 21.3 30.6 Antares 112°19.3 -26° 
‘ 30.0 | 331°45.9 53.9 92°07.6 % : . 6° 28.7 
15 | 76°520 | 389083 -- 311 | 346°46.7 -+ 53.9 £99. oa tre Be eee ey 
16 91°54.5 53°07.8 32.1 1°47.5 es 107°09.7 ++ 06.2 | 121°26.0 ++ 30.5 Sabik — 102°06.0 -15°45.0 
i neers oun Ses seine ae: oie 06.1 | 136°28.4 30.5 Shaula 96° 14.2 -37°07.0 
ig | 121°590.4 | 83°06.7 N14°34.2 | 31°49.1 NO4°53, ° a Aaa tera 6 Ne ae as aeecte 
19 137°01.9 GnaRe 3 eens 53.9 152° 15.9 S$13°05.8 166°33.1 $17°30.4 Eltanin 90° 43.3 51°28.9 
20 | 152°04.3 | 113°05.6 36.3 | 61°50.7 ooo, eee 05.7 | 181°35.4 30.4 || Kaus Aust.  83°36.4 -34°22.3 
21 | 167°06.8 | 128°05.1 -. 373 | 76°515 «= ee eee 05.6 | 196°37.7 30.4 Vega 80°35.1 38°47.9 
aH aalogg al aasoan eR | ee 53.8 197°22.2 ++ 05.5 | 211°40.1 -+ 303 Nunki 75°51.4 -26°16.1 
23 | 197°11.7 | 158°04.0 30.4 | 106°53.1 oa: lapaoes sae Esra a ee eae es 
Me Recon Seis 31 __$8 27° 26.3 05.2 | 241°44.8 30.3 a ae -56°39.8 
5 di.i m-3. 8 d-0.0 ml. v2.1 d0.1 m-2.0 i a MR 
: v2.3 d0.0 m0.7 Enif  33°41.9 9°58.1 
at GHA GHA Dec GHA Dec GHA Dec GHA D Al Na’ir 27° 37.0 -46°51.4 
0 212°14.2 173°035 N14°40.4 5 ec Fomalhaut 15°18.1 -29° 30.6 
1 | 227°16.7 | 188°02.9 415 eee N24°53.8 | 242°28.4 $13°05.1 | 256°47.1  $17°30.2 Scheat 13° 48.4 28°11.6 
2 242°191 | 203°024 sod: 53.8 | 257°30.5 05.0 | 271°49.5 30.2 Markab 13°33.1 15°18.9 
2. || 2a tay, 02 42.5 | 151°55.4 53.8 | 272°32.6 04.8 | 286°51.8 
lips lasses, sane e” ees ake barf aoeenoe “Advoa she gene oi. Metpass 
‘ ‘ . if ° 
: parsne | ouaeon 8 — neaeeee Se 07 ee 04.6 | 316°56.5 30.1 oN So oo 
. ‘i ‘ ° : : 
6 302°29.0 | 263°00.2 N14°46.6 ° ° ; 04.4 | 331°58.9 30.1 Jupiter 30° 32.7 : 
; 6 | 211°58.6  N24°53.8 | 332°40.9 $13° ° : ace 
d 317°31.4 | 277°59.7 47.7 | 226°59.4 53.8 | 347°43.0 pao |) a%oa6 ae Saturn __40°38.8 = 
332°33.9 | 292°59.1 £90, cae =e : 
9 347°36.4 | 307°58.6 a ae pees ; 53.7 2745.1 04.1 17°05.9 30.0 Apr 23 Fri SHA Mer.pass 
10 2°38.8 | 322°58.0 50.8 | 272°018 * 53.7 17° 47.2 -+ 03.9 32°08.2 - + 30.0 Venus — 322°01.3 12:27 
11 17°41.3 | 337°57.5 51.8 ogo. 53.7 | 32°49.3 03.8 | 47°10.6 30.0 Mats: 210191 15:53 
12 | 32°43.8 | 352°56.9 N14°52, eee 53.7 | 47°51.4 03.7 | 62°12.9 29.9 dpi’. 30 254 07:52 
52.8 : ° , : 
ig gees |i aber e 28 | 3027034 N24°53.7 | 62°534 $13°036 | 772153 S17°209 sat — Se uepe 
14 62°48.7 22°55.8 54.9 | 332°05.0 ee 7755.5 03.4 92°17.6 29.9 Apr 24 Sat SHA  Mer.pass 
eae am a 03.3 | 107°20.0 29.9 Venus  320°49.3 12:28 
Del eee || eee | eee 53.7 107°59.7 ++ 03.2 | 122°223 ++ 298 Mars  269°39.6 15:52 
17 107°56.1 67°54.2 58.0 17°07.3 53.6 reese 03.1 | 137°24.7 29.8 Jupiter 30° 14.2 07:49 
+ s < ° : 
18 | 122°58.6 | 82°53.7. 14°59 ° 5 4 Oe Ipamere Ge 29.8 Saturn 44°32.9 06:52 
Re eee °59.0 | 32°08.1 N24°53.6 | 153°06.0 $13°02.8 | 167°29.4 $17°29.8 
oes 072531 15°00.0 | 47°08.9 53.6 | 168°08.0 02.7 | 182°31.7 29. Horizontal: Raallax 
a aeons uae - O14 62°09.7 53.6 | 183°10.1 02.6 | 197°34.1 se vee ney 
22 | 183°08.4 | 142°51.5 Peete? Sei ae. “Orel ee: one ee ” 
23 | 198°10.9 | 157°50.9 04.1 | 107°12.1 Bee eeeies See 29.6 
! ; : 2 | 242°41.1 
Mer. pass.:09:49 v-0.5 d1.0 m- eae 
m-3.8 v0.8 d-0.0 m1.5 v2.1 d0.1 m-2.0 v2.3 d0.0 m0.7 
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2021 April 22 to Apr. 24 

































































































































































h Sun M 
7 
7 GHA Dec GHA ; “ 
180°21.1 .N12° = d H 
1 195°21.2 ae 63° 36.8 10.0’ N18°36.7 10.2" E Lat. Twilight 
2 210°21.3 : 78°05.9 10.0’ 18°26. -10. 57.5" Naut. Civil Sunrise | Sun Twilight 
a 13.7 92° 8° 26.4 -10.3’ : i set oo gl 
3 225°21.4 dae ean 10.1’ 18°16.1 ioe 57.5 N 72° Civil Naut. 
4 240°21.5 : 107°04.0 10.1" ietGE = 4 57.6" N 70° 02:49 21:12 
“ 15.3 121° 33 ' 05.6 -10.5’ 57.6" 0 01:2 
5 255°21.7 A 10.1 17° 6 68° :28 03:14 20: 
16.2 | 136°02.2 55.0 -10.6" 57.7’ 8 02:11 46 22:38 
6 | 270°21.8  N12°17.0 ee eae 17°44.4 9-10.77 57.7" 66° Ge: 03:33 | 20:27 21:5 
7 285°21.9 : 150°31.3 10.1’ N17° ‘i av 64° : 39 03:48 20:11 2 
8 apnPoeo 17.9 165°00.4 10.1’ ieee -10.8" 57.7’ 62° ee 03:00 04:01 19.58 at 
; 18.7 9 : : -11.0' , : 03:17 3 : : 22:48 
9 315°22.2 179° 29.6 10.2’ 17° 57.8 60° ; 04:11 19:48 
. 19.5 | 193° : 7°17 -11.1" ' 02:21 = 03:31 : 20:42 22:06 
10 330° 22.3 3°58.8 10.2’ ° 57.8 eS 04:20 19:38 
20.4 | 208° 17°00.5 = -11.2' : N58 02:41 ; 20:28 21:39 
11 345°22.4 8° 27.9 10.2’ 16° 57.9 ° : 03:42 04:28 
: 21.2 | 222°57 3 6°49.3 -11.3’ 57.9 56 02:57. 03: : 19:31 20:16 : 
: — N12°22.0 . 16°38.0 9-114’ 6 a 03:10 ora ee ie 20:06 ote 
6 22.9 Ore. i N16°26.6 = -11.5' 03:22 «04: ; 17 19:57 ; 
14 30°22.8 9 | 251°55.6 10.3’ 16° 5’ 58.0! 50° 09 04:46 19:12 20:48 
: 23.7 | 266° 6°15.0  -11.6" : 03:32 04:16 : 9:49 20:37 
te ee 24.5 aneeas ia 16°03.4 — -11.7' ee 45° | 03:52 04:30 ee meas 9:42 20:27 
17 ae 25.4 | 295°23.5 a ee caer <caepae || ae | -OEeE ee prad gover "keel. 2008 
: 26.2 | 309°528 : 5°398 -11.9° 581 35° 04:20 ; : 18:47 9:15 
18 90° 23.2 . 10.3’ 15°27.9 : : 6 : 04:52 05:18 : : 9:50 
: N12°27.0 ° : -12.0 58.2’ 30 04:30 05: 18:39 9:06 : 
19 105°23.4 : 3249221 10.3’ N15° : 20° 5:00 05:25 18: 9:37 
: 27.9 | 338° ; 15°15.8 = -12.1’ , 04:47 05:1 132 18:57 19: 
20 120°23'5 8°51.5 10.4’ ° 58.2 N 10° :13 05:36 18: 9:27 
. 28.7 a ‘ 15°03.7 -12.2' : 10 04:59 05: 8:21 8:44 ; 
21 135°03.6 353°20.8 10.4’ i . 58.3 ° 5:24 05:46 18: 9:10 
: - 29.6 é : 14°51.4 —_-12.3' , 0 05:09 ~—O5: 8:11 18:32 18. 
22 150°23.7 7°50.2 10.4’ 14° . 58.3 34 05:55 18: 8:58 
: 30.4 ° : 4° 39.1 -12.4' , S 10° . :02 8:23 : 
23 165°23.8 22°19.6 10.4’ 6. : 58.3 05:18 05:42 06: 8:47 
312 | 36°4 A 14°26.7 12.5" 5; 20° | 05:2 004) 17:53 8:1 
SD.=15.9 d=08 9.0 10.4 14°14.1 12.6 a 30° a bee 06:13 17:43 ei ae 
- S.D.=15.8 : 35° oe 06:24 17:32 ; 18:31 
Fri GHA —— 6 05:35 06:04 06:30 : w57 8:25 
a = Dec GHA > a 40° 05:38 06:09 Ges? 17:26 7:52 3:22 
ea N12°32.0 sieisa 104 ce d HP a 05:41 06:15 ~=—(06:45 ce 17:47 18:18 
2 eas 32.9 65°47.9 ie tree -12.7' 58.5’ s = 05:44 = 06:21 Sous ie a 
: 33.7 30° a : -12.8' , 05:45 : : :01 7:34 : 
3 | 225243 345 oe ee sag" || 545 | ose 06:24 a6:sd | 1657 17:92 oa 
: 35.4 109° : 1 -12.9' , 05:47 : : 52 7:28 ‘ 
5 255°24.5 16.2 10.5’ 13° 58.6 6 06:31 07:10 8:10 
: 36.2 | 123°45.7 , 3°10.1  -13.0° 58.6" 58 05:48 06:34 16:46 17:25 18. 
a) ee ee 138°15.2 ae 12°570 aga ag7? |- S62 1 05:50 eee aa eee 8:07 
4.8 37.9 152° : 5 N12° 43.9 2 , - 7:17 : 
; 52°4 ; : 13.2 ' 8:06 
8 300° 24.9 3a7 | 167° 4.7 10.5 12°30.6 -13.3' ar Lat. Moonrise 
9 315°25.0 . 39 7°14.2 10.5" 12°173 58.7 Thu Fri Moonset 
10 330°251 5 181° 43.7 10.5’ 19° 7 -13.4 58.8" N 72° Sat Thu Fri 
11 345° ‘ 40.4 196° 13.2 10.5’ 038 -13.5’ 58.8" 09:33 12:31 14:56 Sat 
25.2 412 | 210°42. : 11°50.3. -13.5’ 58.9 N 70° 0:27 Oorne 05:41 05:05 
12 0°25 8 10.5’ 11°36.7 a 9 3 : 12:51 15:03 : : 
3 oe Ne) ae ee pee. “13.6 58.9" a a ee ee te ee 
: 42.8 | 239° cs, 1 -13.7 , 1:23 13: ; : 05:02 : 
14 30° 25.6 9°41.9 10.5 ° 58.9 ° 19 15:13 | 04: 04:46 
: 43.7 | 254° = 11°09.3_-13.8" , 64 1:42 13:2 : 4:58 04:48 4. 
i] ee ee eae ae ee etl . eee hae fae eee || Ga oa 04.33 
17 ee 45.3 | 283°10.5 ise 10°41.6 13.9" 59.1’ 60° 2:09 = 13:45 15:2 cee 04:26 04:28 
525.9 46.1 | 297°40. 6 10°27.6 -14.0 59.1’ N 58° 2-2 23 04:09 04:17 04:2 
18 90° 26.0 . 1 10.6’ 10°13.5 ; 20:13:52 15:26 24 
19 105° : N12°47.0 312°09.7 10.6’ ° ‘ — 59.1 a 2:29 13:58 15:2 ceed 04:10 04:20 
oe ll ieee pls: tee eee: ie at: a. sae | i237 1403 15;30 | 0338 03:57 04:16 
21 13 ee 48.6 | 341°088 10.6’ 09°45.2 -14.2 59.2’ 52° 2:45 14:07 | 03:38 03:57 04:13 
: 5°26.4 aoa ll, Seetaad. “apr! 09°30.9 -14.3 59.3’ 50° 2:51 14:12 7 ee 03:30 03:52 04:10 
23 eae 50.3 10°08.0 ine 09° 16.5 -14.4 59.3" oe 3:06 14:21 a vee 03:47 04:07 
5° 26.6 511 249375 «106 o9°02.1  -14.5 59.3’ N 40° 3171 03:07 03:36 04:01 
SD=159  d=0.8 08°47.6 -14.5' 59.4" Sl ee ee ee ae 
ea ai — S.D.=16.1 oe 3:36 14:40 ce ees 03:19 03:52 
0 180°2 = GHA v Dec i 108 3:51 14:50 15:50 oa: 03:12 03:48 
6.7 N12°51.9 ° d HP 10 4:03 14: 2:17 03:00 : 
1 | 195°26.8 el eee Se ee ae po ae aege.  teer. | Guan oo oe 
2 210°26.9 . 36.7 10.6’ 04g ae 59.4" 15:57 01:49 ; : 
53.6 | 68° o 08°18.4 = -14.7 S 10° 4:27 02:40 03:3 
3 225° 27.1 54.4 a. 10.6 08°03.7 “14-7 59.4" 20° a4 15:14 16:00 01:35 02: : 
4 240° 27.2 552 sooe 10.6" 07° 49.0 ‘ oa 30° ao clots 16:03 01:2 a 03:24 
5 955°07 3 al ae 10.6’ o75a4a ee ay et se 15:32 16:07 a a 03:18 
6 270°27.4 ; 34.9 10.5’ 07°19. -14. 59.6’ 5 : 15:37 16:10 : :06 03:11 
. N12°56.8 | 126° 3  -14.9' 59.6" 40 5:13.15: 00:53 01:59 : 
7 285°27.5 26° 04.4 10.5’ No7°? ° 5:43 16:12 00: 03:07 
: 57.7 ° 7°04.3 -15.0' , 45 5:24 15: 0:41 01:51 : 
8 300°27.6 140°34.0 10.5’ . : 59.6 5:51 16:15 00: 03:02 
: 58.5 155° a 06° 49.3 -15.0' ' S 50° : . :27 01:41 02: 
; 315°27.7 12°50.3 | 16 eo ee 06°34.3 -15.1 ae 52° e370 15:59 16:19 | O01 . ~ 
10 330°27.8 . 9°33.0 10.5’ ° : 59.7 5:43 16:03 16. 01:29 02:50 
13°00.1 | 184° 06°19.2  -15.1 54° 6:21 00:03 
11 | 345°28.0 00.9 nee 10.5' 06°04.0  -15.2 ae 56° oS 16:07 16:22 se ae 02:47 
eee a ee sz 998 || se | eos tear tear | a olan 020 
2 : i Nos5° : ° : : a . 
14 30°28.3 02.6 | 227°31.0 10.5’ 05°33.5  -15.3 59.8" =e 6:16 16:23 16:29 : 01:03 02:36 
15 : 03.4 | 242°0 05°18.2 — -15.3’ ’ seis 00:54 02: 
45°28.4 : 0.5 10.5’ 05° = 59.9 :31 
16 60°28 04.2 256° 29.9 10.4’ 028 -15.4’ 59.9’ Sun 
17 oe 05.0 270°59.3 10.4’ ee -15.4' 60.0’ Day Eqn-or Time Mer. eee Moon 
. 05.9 | 285°28. ae 2.0  -15.5' : 00 12" Eras. Age 
18 90°28.7. =. N13° Ronco. 20% 04°16.5  -15.5" ae mm:ss : eee Upper Lower : 
19 {05°08 6 13°06.7 | 290°58.1 10.4’ -NO4°00 5.5 60.0 mimess: | ihhemen | Chhimm- ‘Khim = 12 
. 07.5 | 314°2 ai 9 -15.6' ' 22 | 01:24 - imm_| 73-90% 
2 etree 08.3 ace a 03°45.3  -15.6" et 23 | 01:36 ar 11:58 | 20:28 08:02 a 
5°29.1 got | gaatee. 4’ 03°207 15.6" 60.1' 24 | 01:47 11:58 | 21:18 08: ) 
22 150°29.2 3°26.2 10.3" ° 60.1 : 01:52 11:58 53 
. 09.9 357° 03° 14.0 -15.7' , : 22:09 09:4 / 
23 165°29.3 10.7 re: 10.3’ 02°58.3.—- 15.7’ ae o 2 
4.8 : 3-1. 2 
SD.=15.9 d=0.8 10.3 02°42.6 -15.8' 60.2’ 
S.D.=16.3 
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April 25, 26, 27 (Sun., Mon., Tue.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 213°13.3 | 172°50.3 N15°05.1 | 122°12.9 N24°53.5 | 243°18.5 $13°02.1 | 257°43.4 $17°29.6 Alpheratz  357°38.2 29°12.2 
1 228°15.8 | 187°49.8 06.2 | 137°13.7 53.5 | 258°20.6 01.9 | 272°45.8 29.6 Ankaa 353°10.6 = -42° 11.5 
2 243°18.3 | 202°49.2 07.2 | 152°14.5 53.5 | 273°22.7 01.8 | 287°48.1 29.5 Schedar  349°34.9 56° 38.9 
3 258°20.7 | 217°48.7 ++ 08.2 | 167°15.3 ++ 53.5 | 288°248 ++ 01.7 | 302°505 ++ 29.5 Diphda 348°50.7.—-17°52.4 
4 273°23.2 | 232°48.1 09.2 | 182°16.1 53.5 | 303°26.8 01.6 | 317°52.8 29.5 Achernar —335°23.1.~— -57°07.8 
5 288°25.7 | 247°47.6 10.2 | 197°16.8 53.5 | 318°28.9 01.4 | 332°55.2 29.5 Hamal —_327°55.0 23° 33.6 
6 303°28.1 | 262°47.0 N15°11.3 | 212°17.6 N24°53.4 | 333°31.0 $13°01.3 | 347°57.5 $17°29.4 Polaris 315°54.0 89°21.2 
7 318°30.6 | 277°46.5 12.3 | 227°18.4 53.4 | 348°33.1 01.2 2°59.9 29.4 Acamar — 315°14.5 — -40° 13.4 
8 | 333°33.0 | 292°45.9 13.3 | 242°19.2 53.4 3°35.2 01.1 | 18°02.2 29.4 Menkar = 314°09.7 pee 
9 | 348°35.5 | 307°454 ++ 143 | 257°200 ++ 534 | 18°37.3 ++ 009 | 33°046 -+ 29.4 Mirfak = 308°33.1 0 49°56.1 
10 3°38.0 | 322°44.8 15.3 | 272°20.8 53.4 | 33°39.4 00.8 | 48°06.9 29.3 Aldebaran = 290°43.4 1633.0 
11 18°40.4 | 337°44.2 16.3 | 287°21.6 53.4 | 48°415 00.7 | 63°09.3 29.3 Rigel §=281'07.0 810.8 
12 | 33°42.9 | 352°43.7 15°17.4 | 302°22.4 N24°53.3 | 63°43.6 $13°00.6 | 78°11.6  $17°29.3 orl eee seers 
13 48° 45.4 7°43.1 18.4 | 317°23.2 53.3 | 78°45.7 00.4 | 93°14.0 29.2 ct ce oy ote ge 47 
14 63°47.8 | 22°42.6 19.4 | 332°24.0 53.3 | 93°47.7 00.3 | 108°16.3 29.2 eialain SR 8 eis 
15 78°50.3 | 37°42.0 ++ 20.4 | 347°24.8 ++ 53.3 | 108°498 ++ 00.2 | 1239187 ++ 29.2 ee peas ears 
16 93°52.8 | 52°41.5 21.4 2° 25.6 53.3 | 123°51.9 00.1 | 138°21.0 29.2 Case Beeebad. -Seroie 7 
° ° ° ° ° ° € a 
17 | 108°55.2 | 67°40.9 22.4 | 17°26.4 53.2 | 138°54.0 13°00.0 | 153°23.4 29.1 Giie. / Sep%do4 > cieedao 
18 | 123°57.7 | 82°40.3 N15°23.4 | 32°27.2 N24°53.2 | 153°56.1 $12°59.8 | 168°25.8 $17°29.1 Adhara  255°084 -29°00.3 
19 | 139°00.2 | 97°39.8 24.4 | 47°27.9 53.2 | 168°58.2 59.7 | 183°28.1 29.1 Procyon 244°54.1 5°10.1 
20 154°02.6 | 112°39.2 25.4 62° 28.7 53.2 | 184°00.3 59.6 | 198°30.5 29.1 Pollux  243°21.1 27°58.5 
21 169°05.1 | 127°38.7 ++ 26.5 | 77°29.5 ++ 53.2 | 199°02.4 ++ 59.5 | 213°328 ++ 29.0 Avior 234°15.9 —--59°34.9 
22 184°07.5 | 142°38.1 27.5 92° 30.3 53.1 | 214°04.5 59.3 | 228°35.2 29.0 Suhail 222°48.4 -43°31.3 
23 199° 10.0 157°37.5 28.5 107°31.1 53.1 229° 06.6 59.2 243° 37.5 29.0 Miaplacidus 221° 38.6 -69°48.5 
Mer.pass.:09:46 v-0.6 d1.0 m-3.8 v0.8 d-0.0 m1.5 v2.1 d0.1 m-2.0 v2.3 d0.0 m0.7 Alphard 217°50.7 -8°45.1 
Regulus 207° 37.6 1°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.4 61° 38.4 
Denebola 82° 27.8 4° 27.2 
0 214°12.5 | 172°37.0 N15°29.5 | 122°31.9 N24°53.1 | 244°08.7 $12°59.1 | 258°39.9 $17°29.0 Gienah 75°46.4 -17°39.7 
1 229°14.9 | 187°36.4 30.5 | 137°32.7 53.1 | 259°10.8 59.0 | 273°42.2 28.9 Aerase 73°028 -63°13.1 
2 244°17.4 | 202°35.8 31.5 | 152°33.5 53.1 | 274°12.9 58.8 | 288°44.6 28.9 Gacrux 71°54.4 -57°14.0 
3 259°19.9 | 217°35.3 ++ 32.5 | 167°34.3 ++ 53.0 | 289°149 ++ 58.7 | 303°46.9 ++ 28.9 Alioth 66°15.2 55°508 
4 274°22.3 | 232°34.7 33.5 | 182°35.1 53.0 | 304°17.0 58.6 | 318°49.3 28.9 Spies 58°25.2 -11°16.4 
5 289° 24.8 247° 34.1 34.5 197° 35.9 53.0 319°19.1 58.5 333°51.6 28.8 Alkaid 52°54.0 49°12.5 
6 304°27.3 | 262°33.6 N15°35.5 | 212°36.7 N24°53.0 | 334°21.2 $12°58.3 | 348°54.0 $17°28.8 Hadar 48°39.6 -60°28.5 
7 319°29.7 | 277°33.0 36.5 | 227°37.5 52.9 | 349°23.3 58.2 3°56.3 28.8 Menkent 48°00.8  -36°28.5 
8 334°32.2 | 292°32.5 37.5 | 242°38.2 52.9 4°25.4 58.1 18°58.7 28.8 Arcturus 45°50.4 9°04.3 
9 349°34.6 | 307°31.9 ++ 38.5 | 257°39.0 ++ 529 | 19°275 ++ 58.0 | 34°010 -+ 287 Rigil Kent. 39°43.8  -60°55.3 
10 4°37.1 | 322°31.3 39.5 | 272°39.8 52.9 | 34°29.6 57.9 | 49°03.4 28.7 Kochab 37°18.7 74°04.1 
11 19°39.6 | 337°30.7 40.5 | 287°40.6 52.8 | 49°31.7 57.7 | 64°05.8 28.7 Zuben' ubi 36°59.0  — -16° 07.8 
12 34°42.0 | 352°30.2 N15°41.5 | 302°41.4 N24°52.8 | 64°33.8 $12°57.6 | 79°08.1 $17°28.7 Alphecca 26°06.0 26° 38.5 
13 49° 44.5 7° 29.6 42.5 | 317°42.2 52.8 | 79°35.9 57.5 | 94°10.5 28.6 Antares 112°19.2 -26°28.7 
14 64°47.0 | 22°29.0 43.5 | 332°43.0 52.8 | 94°38.0 57.4 | 109°12.8 28.6 Atria 07°15.8 — -69°03.7 
15 79°49.4 37° 28.5 ++ 44.5 | 347°43.8 ++ 52.7 | 109°40.1 ++ 57.2 | 124°15.2 ++ 28.6 Sabik 02°06.0 — -15° 45.0 
16 94°51.9 52°27.9 45.5 2° 44.6 52.7 | 124°42.2 57.1 | 139°17.5 28.6 Shaula 96°14.2 — -37°07.0 
17 109°54.4 67° 27.3 46.5 17°45.4 52.7 | 139°44.3 57.0 | 154°19.9 28.5 Rasalhague 96°01.1 2°32.6 
1g | 124°56.8 | 82°26.8 N15°47.5 | 32°46.2 N24°52.6 | 154°46.4 $12°56.9 | 169°22.2 $17°28.5 . Pee ee as 
19 | 139°59.3 | 97°26.2 48.5 | 47°47.0 52.6 | 169°48.5 56.8 | 184°24.6 28.5 aus ee Bosses ~ aeeane 
20 | 155°01.8 | 112°25.6 49.5 | 62°47.8 52.6 | 184°50.6 56.6 | 199°26.9 28.5 ‘ ee Seder a Reoae 
21 170°04.2 | 127°25.0 ++ 50.4 | 77°48.6 ++ 52.6 | 199°52.7  -- 56.5 | 2149293 +--+ 284 Me eine: OBRERG 
22 185°06.7 | 142°24.5 51.4 | 92°49.3 52.5 | 214°54.8 56.4 | 229°31.7 28.4 Bee eseiow mites 
° ° ° ° fo} = = bs 
23 | 200°09.1 | 157°23.9 52.4 | 107°50.1 52.5 | 229°56.9 56.3 | 244°34.0 28.4 ak ooo a esoacy 
Mer.pass.:09:42 v-0.6 d1.0 m-3.8 v0.8 d-0.0 m1.5 v2.1 d0.1 m-2.0 v2.4 d0.0 m0.7 Enif 33°41.9 9°58.1 
Al Na‘ir 27°37.0  -46°51.4 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.1 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°48.3 28° 11.6 
0 215°11.6 | 172°23.3 N15°53.4 | 122°50.9 N24°52.5 | 244°59.0 $12°56.1 | 259°36.4 $17°28.4 Pinak eal oan 
1 230°14.1 | 187°22.8 54.4 | 137°51.7 52.4 | 260°01.1 56.0 | 274°38.7 28.3 oe : : 
2 245°16.5 | 202°22.2 55.4 | 152°52.5 52.4 | 275°03.2 55.9 | 289°41.1 28.3 Apr 25 Sun SHA Mer.pass 
3 260°19.0 | 217°21.6 ++ 56.4 | 167°53.3 ++ 52.4 | 290°05.3 ++ 55.8 | 304°43.4 ++ 283 Venus 319°37.0 12:29 
4 275°21.5 | 232°21.0 57.4 | 182°54.1 52.4 | 305°07.4 55.7 | 319°45.8 28.3 Mars 268°59.5 15:50 
5 290°23.9 | 247°20.5 58.4 | 197°54.9 52.3 | 320°09.5 55.5 | 334°48.2 28.2 Jupiter 30°05.1 07:46 
6 305°26.4 | 262°19.9 N15°59.3 | 212°55.7 N24°52.3 | 335°11.6 $12°55.4 | 349°50.5 $17°28.2 Saturn 44°30.1 06:48 
7 320°28.9 | 277°19.3 16°00.3 | 227°56.5 52.3 | 350°13.7 55.3 4°52.9 28.2 
8 | 335°31.3 | 292°18.7 01.3 | 242°57.3 52.2 5°15.8 55.2 | 19°55.2 28.2 || Apr eyes inca asin 
9 350°33.8 | 307°18.1 ++ 02.3 | 257°58.1 ++ 52.2 20°17.9 s+ 551 34°57.6 ++ 28.1 Mars 268° 19.4 15-49 
10 5°36.2 | 322°17.6 03.3 | 272°58.9 52.2 | 35°20.0 54.9 | 49°59.9 28.1 Jagirer 30°56.2 Gras 
11 20°38.7 | 337°17.0 04.3 | 287°59.6 52.1 | 50°22.1 54.8 | 65°02.3 28.1 Sci 14°97 4 Gad 
12 35°41.2 | 352°16.4 N16°05.2 | 303°00.4 N24°52.1 | 65°24.2 $12°54.7 | 80°04.7 $17°28.1 
13 50° 43.6 7° 15.8 06.2 | 318°01.2 52.1 80° 26.3 54.6 95°07.0 28.0 Apr 27 Tue SHA Mer.pass 
14 65° 46.1 22°15.3 07.2 | 333°02.0 52.0 95° 28.4 54.4 | 110°09.4 28.0 Venus = 317°11.7 12:31 
15 80°48.6 | 37°14.7 -+ 08.2 | 348°02.8 ++ 52.0 | 110°30.5 ++ 54.3 | 125°11.7 ++ 28.0 Mars 267°39.3 15:48 
16 95°51.0 | 52°14.1 09.2 3°03.6 52.0 | 125°32.6 54.2 | 140°14.1 28.0 Jupiter 2947.4 07:39 
17 110°53.5 67°13.5 10.1 18°04.4 51.9 | 140°34.7 54.1 | 155°16.5 27.9 Saturn 44° 24.8 06:41 
1g | 125°56.0 | 82°12.9 N16°11.1 | 33°05.2 N24°51.9 | 155°36.8  $12°54.0 | 170°18.8 $17°27.9 Horizontal parallax 
19 | 140°58.4 | 97°12.3 12.1 | 48°06.0 51.9 | 170°38.9 53.8 | 185°21.2 27.9 Venus: 0.1 
20 | 156°00.9 | 112°11.8 13.1 | 63°06.8 51.8 | 185°41.0 53.7 | 200°23.5 27.9 Mars: 0.1 
21 171°03.4 | 127°11.2 ++ 14.0 | 78°07.6 ++ 51.8 | 200°43.1 ++ 53.6 | 215°259 ++ 278 
22 | 186°05.8 | 142°10.6 15.0 | 93°08.4 51.8 | 215°45.2 53.5 | 230°28.2 27.8 
23 | 201°08.3 | 157°10.0 16.0 | 108°09.1 51.7 | 230°47.3 53.4 | 245°30.6 27.8 
Mer. pass. :09:38 v-0.6 d1.0 m-3.8 v0.8 d-0.0 m1.5 v2.1 d0.1 m-2.0 v2.4 d0.0 m0.7 
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2021 April 25 to Apr. 27 












































































































































h Sun M 
oon 
= nr Dec GHA v Dec d 
0° 29.4 ° HP oe 
; ertoce N13" 11.6 26°54.1 10.3’ NO02°26.8 ea! - Lat. Twilight Sunri Twili 
2 210° 29.6 =. 419234 10.2’ 029110158" ae Newt, _Civi unrise | Sunset | Gy  N 
: : 55°52. ' : na 3 N 72° vl aut. 
3 225° 29.7 14.0 70°2 7 01°55.2 -15.8’ ~— 60.3’ 02:29 21:32 
4 240° 29.8 iss :: 18 10.2 01°39.4 -15.9' 60.3" N 70° — 00:49 02: 
5 | 255°29.9 148 | 84°51.0 102 017235 or ee en eet ree: tse Wie eae 
6 270°30.0 N13°16 ° Te 01°07.6 © -15.9' 60.4" 66" 02:23 03:36 oe 
7 285° 30.1 ie ree 10.1" NO0°51.6 -15.9" 60.4" 64° | 00:43 02:47 03:50 aya me 
3 300° ; 3 10.1’ 00° a ae 62 01:37 03: : : 21:12 23:31 
6 | so-m02 © tsi | rare too ovis “i600 ole: ue eee aoe ae one 
10 330°30.5 . 4 10.0’ N00°03.7 oa : N 58° 02: . : 0:37 21:52 
: 19.7 171° : : -16.0 60.5’ :29 03:34 : : 
i 345° 30.6 20.5 ee 10.0' — $00°12.3-16.0" 60.6" 56° | 02:47 03:44 oo ot ee 21:29 
12 0°30.7. -.N13°21 ° : 9.9 00°28.3  -16.0' 60.6" 54° | 03:02 03:54 04:34 oe 2012 21:11 
13 15°30.8 or pea 9.9 $00°44.3 _-16.0 Bae! 52° | 03:14 04:02 04:40 ce 20:03 20:56 
14 30°30.9 ; l 9.9" 01°00.4 4 : 50° 03:25 04:10 : : 19:55 20:44 
! 22.9 229°41.0 , : -16.1 60.6’ 6 : 04:45 9:11 ; 
15 45°31.0 5 : 9.8 01°16.5 ; 45 03:46 04:25 : 19:47 20:33 
‘ + 23.7 244°09.8 : -16.1 60.7’ ‘ 04:57 18:59 ‘ 
16 60° . 9.8 01° ; ‘ N 40° . 19:31 20:11 
17 ee 24.5 | 258°38.6 9.8 nite se. ake Otro: eee Bee 8:50 19: 
5°31.2 953 | 273°073 48.6 -16.1' 60.7’ 35° | 04:16 04:48 = 05:1 9:19 19:54 
18 90°31.3. N13°26.2 en ae 02°04.7 -16.1' —«60.7" 30° | 04:27 04:57 as 8:42 19:08 19:40 
19 | 105°31.4 ee te $02°20.7  -16.1' ~ See elec, (eet: eg I Gee eae: wae 
20 120°31.5 5 : 302° 04.7 9.6’ 02°36.8 -16.1' 60.8" N 10° 04:58 05:23 0 : 8:22 18:45 19:12 
21 135° 5 7.8 316° 33.3 9.6’ ° nee 60.8 0° 05-0 ; 5:45 18:11 18:33 : 
35°31.6 é-gee.|| satan ' 02°52.9 -16.1' 60.8" 08 = 05:33 05:54 a0 18:58 
22 150°31.7 29.4 | 345°30. 9.5 03°09.0 -16.1' 60.8" $10° | 05:18 05:43 a 18:47 
23 |__165° 5°30.4 9.5’ 03°2 20° 06:04 7:51 : 
31.8 30.2 | 359°58.8 ao °25.0  -16.1' 60.9" 0 05:26 05:52 06:14 18:13 18:38 
SD.=15.9 d=0.8 - 2 03°41.1 -16.1' 60.9" 30° | 05:33 06:01 06. 17:41 18:04 18:30 
= S.D.=16.5 35° | 05:37 06:07 Hae aS 18:22 
Mon GHA Dec GHA 40° | 05:40 06:12 06.40 oa 17:49 18:18 
° : : : i 
0 re ror : v Dec d HP 45 05:44 ~—:06:18 06.49 [ 5 17:43 18:15 
e. |iagee o | 149273 94 §03° S 50° ee 
95°32.0 318 Sota ne 03°57.1 -16.0° 60.9 , | 08:48 06:26 06:59 6:56 ; 
2 210° 32.1 32.6 Soa: ’ 04°13.2--16.0’ ~—-60.9” 52 05:49 06:29 ; 17:29 18:07 
3 995° . 43° 24.0 9.3’ ° : 54° : : 07:04 16:51 17:2 
25° 32.2 . 334 | 57°523 04°29.2 -16.0' 60.9" ° | 05:51 06:32 07:10 aa 26 18:06 
4 240° 32.3 eAa'll “gatas c 9.3’ 04°45.2 -16.0' 61.0" 56° | 05:52 06:36 07:15 | 16: 5 17:22 18:04 
5 955°30.4 a0 pie 9.2 05°01.2 -16.0' 61.0’ 58° | 05:54 06:40 07.22 ae 17:19 18:02 
6 270°32.5 N13°35 Pies ae See -ciegt ei gt (ee ee 17:14 18:01 
7 285° 32.6 ace 101°16.8 © 9.1" $05°33.1._—-15.9' oe 2s 7in? 
8 300°32.7 : 115°44.9 9.0" 05°49.1 cae, 0° Lat. Moonrise 
: 37.4 130° ; : 15.9 61.0 Moo 
9 315°32.8 . 389 ce 9.0 06°05.0 -15.9' 611’ Sun Mon Tue Sun a 
10 330° : 8.9" 06°2 -15.9’ ae N 72° | 17:17 : on Tue 
ie 0° 32.9 30.0 | 159°08.8 es 3209 15.9’ 61.1 5 19:46 22:50 04:35 04:05 : 
345°33.0 398 | 173°366 aa 06°36.7 = -15.8' 61.1’ N70° | 17:14 19:31 22:06 a 03:29 
e 0°33.1 N13°40.6 | 188° 06°52.5 -15.8' 61.1" 68 W711 19:18 21:3 oe 03:48 
13 15° " 88°04.4 8.8" s07° ; 66° 17: :38 04:32 04:18 : 
a a: 41.4 | 202°32.2 mee lees -15.8 61.1' 64° ee 19:08 21:16 04:31 04:23 aul 
3.3 42.2 | 216°59. 4 4.1 -15.7 61.1’ 07 ~—- 19:00 21:00 : : 4:14 
15 45°33.4 6°59.9 8.7' 07°39.8 : 62° 17:05 7 ; 04:30 04:27 04:2 
: - 43.0 ° , . -15.7'7 61.2’ : 18:53 20:46 124 
16 60°33.5 a 231 27.5 8.6 07°55.5  -15.7 61.2" 60° 17:04 18:47 20: 04:30 04:31 04:33 
17 S 245°55.0 85° ° ; ‘ 34 04:29 04:34 : 
75° 33.6 446 | 260°225 : 08°11.1  -15.6" 61.2" N 58 17:02 18:42 : 04:41 
18 90° 3 : 8.5 08°26.7 = -15.6’ ‘9! 56° : 3 oe Of:28 04:37 ; 
33.7. N13°45.4 | 274° . 61.2 17:01 18:37 20: 04:47 
19 105° : 74°50.0 8.4’ S08° 54° : 115 04:28 04:40 : 
5° 33.8 46.2 | 289° 8°42.3 -15.5 61.2’ 17:00 18:33 20: : 04:53 
20 120° . 89° 17.3 8.3’ 08° : 52° ; 0:08 04:27 04:42 ; 
0° 33.9 47.0 ° 57.8 -15.5' 61.2" 16:59 18:29 20: ; 04:58 
1 face 303°44.7 8.3 09° . 50° : :01 04:27 04:44 
2 aoe - 47.8 | 318°11.9 913.2 -15.4" 61.2" ° | 16:58 = 18:25 19:55 | 04:27 aes 
2 | 150°34.1 ieee oe ee ee oe fe lane dete “ea late. “orees Gear 
23 | 165°34.2 eet o9°44.0-15.3' 61.3’ | 40° | 1655 1812 19: oe ee 
oes sae : a 09°59.3. -15.3' 61.3" 35° | 16:54 18:07 oot 04:25 04:54 05:25 
S.D.=16.7 30° | 16:53 18: 04:24 04:57 05:32 
= a 5 :02 9:13 04:24 
HA Dec GHA y 20° | 16:51 17:54 8.59 G8 05:00 05:38 
0 180°34.3  N13°50.2 ie Dec d HP N 10° | 16:49 17:47 8:47 ie pie 05:49 
1 195°34.4 510 16°00.2 8.0" $10°14.5  -15.2 61.3' 9 16:48 17:41 3:36 04.21 05:09 05:58 
2 210° 34.5 518 | 30°27, 10°29.7-15.2" 61.3 $10° | 16:46 17:34 05:12 06:07 
3 225° , 27.1 7.9 10° 4. i 20° i . 8:25 04:20 05: . 
— - 52.6 | 44°54.0 7.8" 48  -15.1' 61.3’ 0° | 16:45 17:28 18:14 5:16 06:15 
4 240° 34.7 53.4 50°20.8 8 10°59.9 -15.0’ 61.3 30° | 16:43 = 17:20 8.00 Oe 05:21 06:25 
5 255° 34.8 54.2 | 73°47.5 oe 1914.9 -15.0° 61.3" 35° | 16:42 17:16 7:53 aL mae 00:35 
6 270°34.9 N13°55.0 o14, af 11°29.8 -14.9" 61.3 40° | 16:41 9 17:11 TAA aa ane 06:42 
7 ae 88°14.1 7.6’  $11° 45° | 16: : 04:16 = 05:31 ; 
; eat mee lame Ger ieee Sua’ eck ||| 401706 «1734 | 0815 0835 06:57 
35.1 56.6 | 117°07. 59.5 -147' 61.3’ 50° | 16:38 16: : : : ‘57 
9 315°35.2 - 573 ae 5 12°14.2 -14.7 613 52° 16:38 | i 04:14 05:39 07:07 
10 | 330°35.3 ae, ee 12°288 -14.6' 61.3’ elle ee oe eet 
il 345°35.4 58.9 | 160°26.2 12°43.3 9 -14.5' 61.3" 56° | 16:36 16:49 7: en edi O7-17 
a 0°35.5 13° Bee: 7.2 12°57.8 -14.4" 61.3’ 58° | 16:35 16:45 eee Wea. cae 07:23 
13 ee: 59.7 174°52.4 7.2" $13° : 5 60° : : 6:56 04:11 05:49 : 
15°35.6 14°00.5 7 13°12.2 -14.4 61.3 16:34 16:40 6:4 : 07:29 
a 5 ; 189°18.6 71 5 : :48 04:10 05:52 3 
30° 35.7 01.3 203° 13°26.5 -14.3 61.3’ : 07:37 
15 45° 35.8 - 021 ae 7.0" 13°40.7 14.2" 61.3" Sun rr 
i: ae 02.9 232° 36.5 oe -14.1 61.3’ Day ao Time. Mer. Mer.Pass one A 
5° 36.0 : : 8.9 -14.0 , 12 p , . ge 
18 ° 03.7 | 247°02.4 6.8" 14°22.9  -13.9" ae mm:ss__ mm:ss at Upper Lower 13-15 
iL 1207361 Nido O46: |’ aea%o8.4 oe a 13.9" 61.3 2 hh:mm | hh:imm — hh:mm | 96-100% 
36.2 052 | 275°53, oh 6.7 -13.8' 61.3 5 | 01:58 02:03 —— 
20 120° 36.3 06.0 a et 14°50.5  -13.7' 61.3’ 26 | 02:08 02:13 11:58 | 23:00 10:34 —~ 
21 135° : 290°19.5 6.6 ° : : 11:58 23:54 11: iE \ 
35° 36.4 - 06.8 304° 15°04.2 -13.6' 61.3' 27 02:17 02:22 : 1:27 ( 
22 150° : 4° 45.0 6.5’ 15° : . : 11:58 as 12:91 j } 
36.4 07.6 319° 17.7 -13.5 61.3’ a — 
23 165° 36.5 : a 6.4" 15°31.2 , 
08.4 | 333°35.9 64° tend. 13.4" 61.3’ 
SD.=15.9 d=0.8 : 44.5 -13.3' 61.3’ 
S.D.=16.7 
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April 28, 29, 30 (Wed., Thu., Fri.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 216°10.7 | 172°09.4 N16°17.0 | 123°09.9 N24°51.7 | 245°49.4 $12°53.2 | 260°33.0 $17°27.8 Alpheratz  357°38.2 29°12.2 
1 231°13.2 | 187°08.8 17.9 | 138°10.7 51.6 | 260°51.5 53.1 | 275°35.3 27.8 Ankaa 353°10.6 = -42° 11.5 
2 246°15.7 | 202°08.3 18.9 | 153°11.5 51.6 | 275°53.6 53.0 | 290°37.7 27.7 Schedar  349°34.9 56° 38.9 
3 261°18.1 | 217°07.7 ++ 19.9 | 168°12.3 51.6 | 290°55.7. ++ 52.9 | 305°40.0 <= 27.7 Diphda 348°50.7.—-17°52.4 
4 276°20.6 | 232°07.1 20.8 | 183°13.1 51.5 | 305°57.8 52.8 | 320°42.4 27.7 Achernar 335°23.1._~— -57°07.8 
5 291°23.1 | 247°06.5 21.8 | 198°13.9 51.5 | 320°59.9 52.6 | 335°44.8 27.7 Hamal —_327°55.0 23°33.5 
6 | 306°25.5 | 262°05.9 N16°22.8 | 213°14.7 N24°51.5 | 336°02.0 $12°52.5 | 350°47.1 $17°27.6 Polaris 315°53.8 = 89°21.2 
7 | 321°28.0 | 277°05.3 23.8 | 228°15.5 51.4 | 351°04.1 52.4 5°49.5 27.6 Acamar — 315°14.5 — -40°13.3 
8 | 336°30.5 | 292°04.7 24.7 | 243°16.3 51.4 6°06.2 52.3 | 20°51.9 27.6 Menkar 314 '09.6 4710.2 
9 351°32.9 | 307°04.1 ++ 25.7 | 258°17.1 51.3 | 21°083 ++ 52.2 | 35°542 ++ 27.6 Mirfak = 308° 33.1 49 "96.1 
10 6°35.4 | 322°03.6 26.7 | 273°17.9 51.3 | 36°10.4 52.0 | 50°56.6 27.5 Aldebaran = 290°43.4 16 ''33.0 
11 21°37.9 | 337°03.0 27.6 | 288°18.7 51.3 | 51°12.6 51.9 | 65°58.9 27.5 Rigel 281 07.1 8 10.8 
12 36°40.3 | 352°02.4 N16°28.6 | 303°19.4 N24°51.2 | 66°14.7 $12°51.8 | 81°01.3  $17°27.5 Ecler pee sears 
13 51°42.8 7°01.8 29.5 | 318°20.2 51.2 | 81°16.8 51.7 | 96°03.7 27.5 ce ia area pre 
14 66°45.2 | 22°01.2 30.5 | 333°21.0 51.1 | 96°18.9 51.6 | 111°06.0 27.5 eae Seat iets 
15 81°47.7 | 37°00.6 ++ 31.5 | 348°21.8 51.1 | 111°21.0 ++ 51.5 | 126°084 ++ 274 ped cee aeoie 
16 96°50.2 | 52°00.0 32.4 3°22.6 51.1 | 126°23.1 51.3 | 141°10.8 27.4 Caneous eae ers 
° ° ° ° ° a : 
17 | 111°52.6 | 66°59.4 33.4 | 18°23.4 51.0 | 141°25.2 51.2 | 156°13.1 27.4 Shas, --peReso4 * cteeaao 
1g | 126°55.1 | 81°58.8 N16°34.3 | 33°24.2 N24°51.0 | 156°27.3  $12°51.1 | 171°15.5  $17°27.4 Adhara  255°084  -29°00.3 
19 141°57.6 96°58.2 35.3 48°25.0 50.9 | 171°29.4 51.0 | 186°17.8 27.3 Procyon 244°54.1 5°10.1 
20 157° 00.0 111°57.6 36.3 63°25.8 50.9 186° 31.5 50.9 201° 20.2 27.3 Pollux 243°21.1 27°58.5 
21 172°02.5 | 126°57.0 ++ 37.2 | 78°26.6 ++ 50.9 | 201°33.6 ++ 50.7 | 216°226 ++ 273 Avior 234°16.0—--59° 34.9 
22 | 187°05.0 | 141°56.4 38.2 | 93°27.4 50.8 | 216°35.7 50.6 | 231°24.9 27.3 Suhail 222°48.5 —--43°31.3 
23 | 202°07.4 | 156°55.8 39.1 | 108°28.2 50.8 | 231°37.8 50.5 | 246°27.3 27.2 Miaplacidus 221°38.7 _-69°48.5 
Mer.pass.:09:34 v-0.6 d1.0 m-3.8 v0.8 d-0.0 m1.5 v2.1 d0.1 m-2.0 v2.4 d0.0 m0.7 Alphard 217°50.7 -8°45.2 
Regulus 207° 37.6 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.5 61° 38.4 
Denebola 182° 27.8 4° 27.2 
0 217°09.9 | 171°55.3 N16°40.1 | 123°29.0 N24°50.7 | 246°40.0 $12°50.4 | 261°29.7_ $17°27.2 Gienah 175°46.4 17° 39.7 
1 232°12.4 | 186°54.7 41.0 | 138°29.7 50.7 | 261°42.1 50.3 | 276°32.0 27.2 Acrux 173°028 —--63°13.1 
2 247°14.8 | 201°54.1 42.0 | 153°30.5 50.6 | 276°44.2 50.1 | 291°34.4 27.2 Gacrux 171°544  -57°14.0 
3 262°17.3 | 216°53.5 ++ 43.0 | 168°31.3 ++ 50.6 | 291°46.3 ++ 50.0 | 306°36.7 -+ 27.2 Alioth  166°15.2 55°508 
4 277°19.7 | 231°52.9 43.9 | 183°32.1 50.5 | 306°48.4 49.9 | 321°39.1 27.1 Spica 158°25.2 —--11°16.4 
5 292°22.2 | 246°52.3 44.9 | 198°32.9 50.5 | 321°50.5 49.8 | 336°41.5 27.1 Alkaid  152°54.0 49°12. 5 
6 307°24.7 | 261°51.7 N16°45.8 | 213°33.7 N24°50.5 | 336°52.6 $12°49.7 | 351°43.8 $17°27.1 Hadar  148°39.6  -60°28.5 
7 322°27.1 | 276°51.1 46.8 | 228°34.5 50.4 | 351°54.7 49.6 6°46.2 27.1 Menkent  148°00.8 = -36°28.5 
8 337°29.6 | 291°50.5 47.7 | 243°35.3 50.4 6°56.8 49.4 21° 48.6 27.0 Arcturus 145°50.4 9°04.3 
9 352°32.1 | 306°49.9 ++ 48.7 | 258°36.1 ++ 50.3 | 21°58.9 ++ 493 | 36°509 ++ 270 Rigil Kent. 139°43.7. — -60°55.3 
10 7°34.5 | 321°49.3 49.6 | 273°36.9 50.3 | 37°01.0 49.2 | 51°53.3 27.0 Kochab 137°18.7 74°04.1 
11 22°37.0 | 336°48.7 50.6 | 288°37.7 50.2 | 52°03.2 49.1 | 66°55.7 27.0 Zuben'ubi 136°59.0 —--16°07.8 
12 37°39.5 | 351°48.1 N16°51.5 | 303°38.5 N24°50.2 67°05.3. $12°49.0 81°58.0 $17°27.0 Alphecca 126° 06.0 26°38.5 
13 52°41.9 6°47.5 52.4 | 318°39.2 50.1 | 82°07.4 48.9 | 97°00.4 26.9 Antares = 112°19.2) -26°28.7 
14 67°44.4 | 21°46.9 53.4 | 333°40.0 50.1 | 97°09.5 48.7 | 112°02.8 26.9 Atria = 107°15.7 — -69°03.7 
15 82°46.8 | 36°463 ++ 543 | 348°408 ++ 50.0 | 112°116 ++ 486 | 127°051 -+ 269 Sabik — 102°06.0 — -15°45.0 
16 97°49.3 | 51°45.7 55.3 3°41.6 50.0 | 127°13.7 48.5 | 142°07.5 26.9 Shaula 96°14.2 — -37°07.0 
17 | 112°51.8 | 66°45.0 56.2 | 18°42.4 49.9 | 142°15.8 48.4 | 157°09.9 26.8 Rasalhague = 96" 01.1 2°32.6 
1g | 127°54.2 | 81°44.4 N16°57.2 | 33°43.2 N24°49.9 | 157°17.9 $12°48.3 | 172°12.2 $17°26.8 e ae poe oe 
19 142°56.7 96°43.8 58.1 48° 44.0 49.8 | 172°20.1 48.1 | 187°14.6 26.8 us ae Boas o.  aeo4n 8 
20 | 157°59.2 | 111°43.2 16°59.0 | 63°44.8 49.8 | 187°22.2 48.0 | 202°17.0 26.8 ‘i Aa SEcEEa oie 
21 173°01.6 | 126°42.6 17° 00.0 78° 45.6 ++ 49.7 | 202°243 ++ 47.9 | 2179193 ++ 268 ae Beaee BeER 
22 188°04.1 | 141°42.0 00.9 93°46.4 49.7 | 217°26.4 47.8 | 232°21.7 26.7 eee esib ees 
fo} fe} O° O° ° * bs bs 
23 | 203°06.6 | 156°41.4 01.9 | 108°47.2 49.6 | 232°28.5 47.7 | 247°24.1 26.7 Soc 49037 a eon 
Mer.pass.:09:30 v-0.6 d1.0 m-3.8 v0.8 d-0.0 m1.5 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 Enif 33°41.9 9°58.1 
Al Na‘ir 27°36.9 -46°51.4 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.1 -29°30.6 
o | 218°09.0 | 171°40.8 N17°02.8 | 123°48.0 N24°49.6 | 247°30.6 $12°47.6 | 262°26.4  $17°26.7 Scheat = 13°48.3 0 28-11.6 
1 | 233°11.5 | 186°40.2 03.7 | 138°48.7 49.5 | 262°32.7 47.4 | 277°28.8 26.7 Markab _13733.1 __15718.9 
2 248°14.0 | 201°39.6 04.7 | 153°49.5 49.5 | 277°34.9 47.3 | 292°31.2 26.7 || Apr 28 Wed SHA Mer.pass 
3 263°16.4 | 216°39.0 ++ 05.6 | 168°50.3 ++ 49.4 | 292°37.0 ++ 47.2 | 307°33.5 ++ 26.6 Venus 315°58.7 12:32 
4 278°18.9 | 231°38.4 06.5 | 183°51.1 49.4 | 307°39.1 47.1 | 322°35.9 26.6 Mars  266°59.2 15:47 
5 293°21.3 | 246°37.8 07.5 | 198°51.9 49.3 | 322°41.2 47.0 | 337°38.3 26.6 Jupiter 29° 38.7 07:36 
6 308°23.8 | 261°37.2 N17°08.4 | 213°52.7 N24°49.3 | 337°43.3 $12°46.9 | 352°40.6 $17°26.6 Saturn 44°22.2 06:37 
7 323°26.3 | 276°36.5 09.3 | 228°53.5 49.2 | 352°45.4 46.8 7°43.0 26.5 
8 | 338°28.7 | 291°35.9 10.3 | 243°54.3 49.2 7247.5 46.6 | 22°45.4 26.5 || “Pr eae eigen gai ee 
9 353°31.2 | 306°35.3 ++ 11.2 | 258°55.1 ++ 49.1 22° 49.7 ++ 46.5 37°47.8 ++ 26.5 Mars 266°19.1 15:45 
10 8°33.7 | 321°34.7 12.1 | 273°55.9 49.1 37°51.8 46.4 52°50.1 26.5 Jupiter 99° 30.1 07:32 
11 23°36.1 | 336°34.1 13.1 | 288°56.7 49.0 | 52°53.9 46.3 | 67°52.5 26.5 Sata 44°19.8 06.33 
12 38°38.6 | 351°33.5  N17°14.0 | 303°57.5 N24°49.0 67°56.0 $12°46.2 82°54.9 $17°26.4 
13 53°41.1 6°32.9 14.9 | 318°58.2 48.9 82°58.1 46.1 97°57.2 26.4 Apr 30 Fri SHA Mer.pass 
14 68° 43.5 21°32.3 15.8 | 333°59.0 48.8 98° 00.2 45.9 | 112°59.6 26.4 Venus 313°31.8 12:34 
15 83°46.0 | 36°316 ++ 168 | 348°59.8 +--+ 48.8 | 113°024 ++ 45.8 | 128°020 ++ 26.4 Mars 265°38.9 15:44 
16 98°48.5 | 51°31.0 17.7 4° 00.6 48.7 | 128°04.5 45.7 | 143°04.3 26.4 Jupiter 29°'21.6 07:29 
17 113°50.9 66° 30.4 18.6 19°01.4 48.7 | 143°06.6 45.6 | 158°06.7 26.3 Saturn 44° 17.4 06:29 
1g | 128°53.4 | 81°298 N17°19.5 | 34°02.2 N24°48.6 | 158°08.7 $12°45.5 | 173°09.1 $17°26.3 Horizontal parallax 
19 | 143°55.8 | 96°29.2 20.5 | 49°03.0 48.6 | 173°10.8 45.4 | 188°11.5 26.3 enue: 0.1 
20 | 158°58.3 | 111°28.6 21.4 | 64°03.8 48.5 | 188°12.9 45.2 | 203°13.8 26.3 Mars: 01 
21 | 174°00.8 | 126°27.9 ++ 223 | 79°04.6 ++ 48.4 | 203°15.1 ++ 45.1 | 218°16.2 ++ 263 
22 | 189°03.2 | 141°27.3 23.2 | 94°05.4 48.4 | 218°17.2 45.0 | 233°18.6 26.2 
23 | 204°05.7 | 156°26.7 24.1 | 109°06.2 48.3 | 233°19.3 44.9 | 248°20.9 26.2 
Mer. pass.:09:26 v-0.6 d0.9 m-3.8 v0.8 d-0.1 m1.6 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 
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2021 April 28 to Apr. 30 










































































































































































h Sun Moon 
Wed GHA Dec GHA y Dec d HP Lat. N Maur il Sunrise Sunset Ci As 
) 180°36.6 N14°09.2 | 348°01.2 6.3’ $15°57.8 -13.2' 61.3’ os a wT saat 
1 195° 36.7 10.0 2°26.4 6.2" 16°10.9 -13.1' ~— 61.3" N 72° 02:07 21:54 
2 210° 36.8 10.8 16°51.6 6.1' 16° 23.9 -13.0' 61.3’ N 70° 02:42 21:18 
3 225° 36.9 + 11.5 31°16.7 6.1’ 16° 36.9 -12.9' 61.3’ 68° 01:25 03:06 20:52 22:38 
4 240° 37.0 12.3 45°41.7 6.0’ 16° 49.7 -12.7' 61.3’ 66° 02:06 03:25 20:33 21:53 
5 255°37.1 13.1 60° 06.7 5.9’ 17°02.3 -12.6' 61.3’ 64° 02:34 03:40 20:17 21:25 
6 270°37.2 N14°13.9 74°31.5 5.8' §17°149 -12.5' 61.3’ 62° | 01:15 02:54 03:52 20:04 21:03 22:47 
7 285° 37.3 14.7 88°56.3 5.8" 17°27.4 -12.4"— 61.3" 60° | 01:52 03:11 04:03 19:53 20:46 22:07 
8 300° 37.4 15.5 103° 21.1 5.7 17°39.7 -12.3' 61.3' N 58° 02:18 03:25 04:12 19:44 20:32 21:40 
9 315° 37.5 + 16.2 117" 45.7 5.6" 17" 51.9 -12.1' 61.3' 56° 02:37 03:36 04:20 19:36 20:20 21:20 
10 330° 37.6 17.0 | 132°10.3 5.5 18°04.0 -12.0 61.2 54° | 02-53 03.47 04.28 19.28 50:10 51.04 
11 345° 37.6 17.8 146° 34.8 5.5’ 18°15.9 -11.9’ 61.2’ 52° 03:06 03:56 04:34 19:22 20:00 20:50 
12 0°37.7 N14°18.6 | 160°59.3 5.4’ $18°27.7  -11.8' 61.2’ 50° | 03:18 04:04 04:40 19:16 9:52 20:39 
13 15°37.8 19.4 | 175°23.6 5.3’ 18°39.4 -11.6" ~— 61.2” 45° | 03:40 04:20 04:52 19:03 19:35 20:15 
14 30° 37.9 20.1 | 189°47.9 5.3" 18°51.0 -11.5' ~— 61.2” nN 40° | 03:58 04:33 05:03 18:53 9:22 9:58 
15 45° 38.0 - 20.9 | 204°12.2 5.2" 19°02.4 -11.3' ~— 61.2" 35° | 0412 ©0444 05-11 18:44 9-11 9:43 
16 60° 38.1 21.7 | 218°36.3 5.1’ 19°13.7. 9 -11.2' 61.2’ 30° | 04:24 04:54 05:19 18-36 19-01 19-32 
° ° ° t ’ . = e s : . 
17 75° 38.2 22.5 | 233°00.4 5.1 19°24.8 9 -11.1 61.2 50° | 0442 05:09 05.32 18-23 8.46 9.13 
18 90°38.3 N14°23.3 | 247°245 5.0' $19°35.8 -10.9' 61.1’ N10° | 04:56 05:22 05:43 18:11 18:33 18:59 
19 105°38.4 24.0 261° 48.4 4.9’ 19°46.7 -10.8’ 61.1’ 0° 05:08 05:33 05:54 18:01 8:22 8:47 
20 120° 38.4 24.8 | 276°12.3 4.9" 19°57.4 -10.6' 61.1" ° . : . ; 
21 135° 38.5 - 25.6 | 290°36.1 4.8' 20°08.0 -10.5' 61.1" > a oF ee vee see are oo 
22 150° 38.6 26.4 | 304°59.9 4.7’ 20°18.4 = =-10.4"— 61.1" ° : ; : : : : 
23 165° 38.7 27.2 | 319°23.6 4.7’ 20° 28.7 10.2" 61.1" o — oe See lias ee 
= : : : : a i 35° | 05:39 06:09 06:35 17:19 7:45 8:15 
SD.=15.9 d=0.8 S.D.=16.7 40° | 05:43 06:15 06:43 17:11 17:39 18:11 
45° | 05:47 06:22 06:53 17:02 7:32 8:07 
a ons pee ane » pec a old s50° | 05:52 06:30 07:04 | 16:50 7:24 8:02 
0 180°38.8 N14°27.9 | 333°47.3 46' $20°388 -10.1' 61.0 52° | 05:54 06:33 07:09 16:45 17:20 18:00 
1 195° 38.9 28.7 348°10.8 4.6’ 20° 48.8 -9.9’ 61.0’ 54° 05:55 06:37 07:15 16:39 TAT 7:58 
2 210°39.0 29.5 2°34.4 0 4.5" 20°58.6 -9.7' 61.0" 56° | 05:58 06:42 07:21 16:33 17:12 17:56 
3 225° 39.1 * 30.3 16°57.8 4.4 21°08.3 -9.6' 61.0’ 58° 06:00 06:46 07:29 16:25 7:08 7:54 
4 240°39.1 31.0 31°21.2 4.4 21°17.8 -9.4’ 61.0’ S 60° 06:02 06:51 07:37 16:17 7:02 7:52 
5 255°39.2 31.8 45°44.6 4.3" 21°27.1 -9.3' 61.0" 
6 270°39.3. N14°32.6 60°07.9 43’  $21°36.3 -9.1' 60.9" Lat. Moonrise ; Moonset ; 
7 285° 39.4 33.4 74°31.1 9 4.2" 21°45.4 -9.0' 60.9" Wed Thu Fri Wed Thu Fri 
8 300° 39.5 34.1 88°54.3 4.2" 21°54.3 -8.8' 60.9" N 72° ae = = 02:25 — = 
9 315°39.6 - 349 | 103°174 4.1" 22°03.0 -8.6' 60.9’ : _— . 
10 330° 39.7 35.7 117°40.5 4.1 22°11.5 -8.5' 60.8" n a. ee at = ie oe — 
: 5 , S : ‘ 68 : 00:30 — 03:41 02:53 —_ 
11 345° 39.7 36.4 | 132°03.6 4.0 22°19.9 -8.3 60.8 66° | 23.38 a a 04.03 03.46 a 
12 0°39.8 N14°37.2 146° 26.6 4.0’ $22°28.1 -8.1' 60.8’ 64° 23:06 as 01:16 04:22 04:19 04:19 
13 15°39.9 38.0 | 160°49.5 3.9" 22° 36.2 -8.0' 60.8" 62° | 22:42 Eee 00:35 04:37 04:44 05:00 
14 30° 40.0 38.8 175°12.4 3.9" 22°44.1 “7.8 60.8" 60° 22:23 ae 00:07 04:49 05:03 05:28 
15 45°40.1 * 39.5 | 189°35.3 3.8" 22°51.8 -7.6' 60.7’ nse° | 22:08 23:46 me 05:00 05:20 05:50 
16 60° 40.2 40.3 | 203°58.1 3.8 22°59.4 -7.5 60.7 mee | coiea “nage oa E10 05-33 06:08 
17 75° 40.3 41.1 | 218°20.9 3.8" 23° 06.7 -7.3' 60.7’ mae || gies gate cn eaG 545 deus 
18 90°40.3 N14°41.8 | 232°43.7 3.77 = $23°13.9-7.1" 60.7’ 52° | 21:33 23:00 ap 05:26 —«05:56 06:36 
19 105° 40.4 42.6 247° 06.4 3.7’ 23°21.0 -6.9' 60.6’ 50° 21:24 22:49 oo 05:33 06:06 06:48 
- 120°40.5 43.4 See 3.7 ie 6.8" 60.6’ 45° | 21:05 22:26 23:38 05:48 06:26 07:12 
9 nie as ere aa ae -o oe N40° | 20:50 22:07 23:17 06:00 06:42 07:32 
33 165°40.8 457 | 304°370 36° 93°47 4 62’ 605" 35 20:37 21:51 23:00 06:11 06:56 07:48 
: : ; ; : : 30° | 20:26 —-21:38 22:45 06:20 07:08 08:02 
SD.=15.9 d=0.8 S.D.=16.6 20° | 20:07 9 21:15 22:20 06:36 07:29 08:26 
; N 10° 19:50 20:55 21:59 06:50 07:47 08:47 
En GHA Dec GHA v Dec d a o° | 19:35 20:36 21:39 | 07:04 08:04  — 09:06 
° ° ° ’ fo} , , 
) 180°40.8 -N14°46.4 | 318°59.6 3.6" $23°53.5 -6.1' 60.5’ 5 10° 19:20 20:18 91:19 07:17 08:21 09:25 
1 195° 40.9 47.2 | 333°221 3.5 23°59.5 -5.9 60.5 ° : ; : : : 
2 : : 2 ; 20 19:04 19:58 20:58 07:31 08:39 09:46 
2 210° 41.0 48.0 | 347°44.7 3.5 24°05.3 -5.7 60.4 30° 18:45 19-36 20.33 07.47 09:00 10:10 
3 225°41.1 - 48.7 2°07.2 3.5’ 24°11.0 5.5 60.4 35° 18:35 19:23 20:18 07:57 09:12 10:25 
4 240° 41.2 49.5 16°29.7 3.5" 24°16.4 -5.4 60.4’ 40° 18.23 19-08 20:02 08:08 09:27 10:41 
° ° ’ ° ’ : < " i r r 
5 2550412 503 30°52.2 3.5 ar aL -5.2 60.3 45° 18:08 18-50 19-42 08-21 09.44 11:01 
6 270°41.3 -N14°51.0 45°146 3.5’ $24°26.8 -5.0' 60.3" 5 50° 17:51 18:28 19:17 08:37 10:05 11:25 
7 285°41.4 51.8 59°37.1 3.5 24°31.7 -4.8 60.3 52° 17:43 «18:18 19.04 08.44 10-15 11.37 
° fe} ’ ° ’ , - . . . . a 
8 300° 41.5 52.6 73°59.6 3.5 24° 36.4 -4.6 60.3 ° : : : : : 
. . , a ; , 54 17:34 18:06 18:51 08:52 10:26 11:51 
9 315°41.6 - 53.3 88°22.0 3.4 24° 40.9 -4.5 60.2 ° : ; : 
® . ; : , : 56 17:24 17:53 18:35 09:02 10:39 12:06 
10 330° 41.6 54.1 | 102°445 3.4 24° 45.3 -4.3 60.2 58° ag (4732 18:16 09:12 ties 12.95 
11 345°41.7 54.8 | 117°06.9 3.4’ 24°49.5 -4.1' 60.2’ ° ; : ; 
S 60 16:59 17:19 17:53 09:25 11:12 12:48 
12 0°41.8 N14°55.6 | 131°29.4 3.4’ $24°53.5 -3.9' 60.1" 
13 15°41.9 56.4 | 145°51.8 3.5" 24°57.3 -3.7' 60.1" Sun Moon 
14 30° 42.0 57.1 | 160°14.3 3.5" 25°00.9 -3.5' 60.1’ Da Eqn.of Time Mer Mer.Pass. Age 
15 45° 42.0 » 57.9 174°36.7. 3.5’ 25°04.4 -3.4' 60.0’ os oo" 12" Pass Upper Lower 16-18 
16 60° 42.1 58.6 188°59.2 3.5' 25°07.7 -3.2' 60.0’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 97-84% 
17 75° 42.2 14°59.4 | 203°21.7 3.5" 25°10.7 -3.0' 60.0" aa 6bSes gees re ance 156 SN 
18 90°42.3 N15°00.2 | 217°44.2 3.5' $25°13.6 -2.8' 59.9" 29 | 02:35 02-39 11:57 01:49 14:20 | ( ) 
19 105° 42.3 00.9 | 232°06.7 3.5 25°16.4 -2.6' 59.9’ 30 | 02.43 02.47 11:57 02:51 15.29 \ 
20 120° 42.4 01.7 | 246°29.2 3.5" 25°18.9 -2.5 59.9" 
21 135° 42.5 - 02.4 | 260°51.8 3.6 25°21.3 -2.3' 59.8" 
22 150° 42.6 03.2 | 275°14.4 3.6" 25°23.5 -2.1 59.8" 
23 165° 42.7 04.0 | 289°37.0 3.6" 25°25.4 -1.9' 59.8" 
SD.=15.9 d=0.8 S.D.=16.4 
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Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 219°08.2 | 171°26.1 N17°25.1 | 124°07.0 N24°48.3 | 248°21.4 $12°44.8 | 263°23.3 $17°26.2 Alpheratz 357°38.1 ©. 29°12.2 
1 234°10.6 | 186°25.5 26.0 | 139°07.8 48.2 | 263°23.5 44.7 | 278°25.7 26.2 Ankaa 353°10.5 = -42°11.5 
2 249°13.1 | 201°24.8 26.9 | 154°08.5 48.2 | 278°25.7 44.6 | 293°28.1 26.2 Schedar 349°34.9 — 56°38.9 
3 264°15.6 | 216°24.2 ++ 27.8 | 169°09.3 ++ 48.1 | 293°278 ++ 44.4 | 308°30.4 ++ 261 Diphda 348°50.6 ~—--17°52.3 
4 279°18.0 | 231°23.6 28.7 | 184°10.1 48.0 | 308°29.9 44.3 | 323°32.8 26.1 Achernar 335°23.1_ — -57°07.8 
5 294°20.5 | 246°23.0 29.6 | 199°10.9 48.0 | 323°32.0 44.2 | 338°35.2 26.1 Hamal 327°54.9 —-23°33.5 
6 309°23.0 | 261°22.4 N17°30.6 | 214°11.7 N24°47.9 | 338°34.1  $12°44.1 | 353°37.5 $17°26.1 Polaris 315°53.6 = 89°21.2 
7 | 324°25.4 | 276°21.7 31.5 | 229°12.5 47.9 | 353°36.3 44.0 8°39.9 26.1 Acamar 315°14.5 — -40°13.3 
8 | 339°27.9 | 291°21.1 32.4 | 244°13.3 47.8 8°38.4 43.9 | 23°42.3 26.0 Menkar — 314'°09.6 4710.2 
9 | 354°30.3 | 306°205 ++ 333 | 2599141 ++ 47.7 | 23°405 ++ 43.8 | 38°447 ++ 26.0 Mirfak — 308°33.0 4956.1 
10 9°32.8 | 321°19.9 34.2 | 274°14.9 47.7 | 38°42.6 43.6 | 53°47.0 26.0 Aldebaran = 290°43.4 16° 33.0 
11 24°35.3 | 336°19.2 35.1 | 289°15.7 47.6 | 53°44.8 43.5 | 68°49.4 26.0 Rigel §281'°07.1 -8'10.8 
12 39°37.7 | 351°18.6 N17°36.0 | 304°16.5 N24°47.6 | 68°46.9 $12°43.4 | 83°51.8  $17°26.0 ae eae cee 
13 54°.40.2 6°18.0 36.9 | 319°17.3 47.5 | 83°49.0 43.3 | 98°54.2 25.9 Ea 4h SUESCE Gee apa 
14 69°42.7 | 21°17.4 37.9 | 334°18.0 47.4 | 98°51.1 43.2 | 113°56.5 25.9 has Srna Seite 
15 84°45.1 | 36°16.7 ++ 38.8 | 349°18.8 ++ 47.4 | 113°53.2 ++ 43.1 | 128°589 ++ 25.9 i er Soars 
16 99°47.6 | 51°16.1 39.7 4°19.6 47.3 | 128°55.4 43.0 | 144°01.3 25.9 ‘Canopus 263°54.1-52°427 
O° fo} ° ° ° a a 
17 | 114°50.1 | 66°15.5 40.6 19°20.4 47.2 | 143°57.5 42.8 | 159°03.7 25.9 Shue. oBReoad  <igedao 
1g | 129°52.5 | 81°14.9 N17°41.5 | 34°21.2 N24°47.2 | 158°59.6 $12°42.7 | 174°06.0 $17°25.8 Adhara 255°084  -29°003 
19 | 144°55.0 | 96°14.2 42.4 | 49°22.0 47.1 | 174°01.7 42.6 | 189°08.4 25.8 Procyon 244°54.1 5°10.1 
20 | 159°57.5 | 111°13.6 43.3 | 64°22.8 47.1 | 189°03.9 42.5 | 204°10.8 25.8 Pollux 243°21.1 © 27°585 
21 174°59.9 | 126°13.0 ++ 44.2 | 79°23.6 ++ 47.0 | 204°06.0 ++ 424 | 219°13.2 ++ 258 Avior 234°16.0 —-59°34.9 
22 | 190°02.4 | 141°12.3 45.1 | 94°24.4 46.9 | 219°08.1 42.3 | 234°15.5 25.8 Suhail 222°48.5  -43°31.3 
23 205° 04.8 156°11.7 46.0 109°25.2 46.9 234°10.2 42.2 249°17.9 25.7 Miaplacidus 221° 38.7 -69° 48.5 
Mer.pass.:09:22 v-0.6 d0.9 m-3.8 v0.8 d-0.1 m1.6 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 Alphard = 217°50.7 -8°45.2 
Regulus 207°37.6 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193°44.5  61°38.4 
Denebola 182° 27.8 4° 27.2 
0 220°07.3 | 171°11.1 N17°46.9 | 124°26.0 N24°46.8 | 249°12.4 $12°42.1 | 264°20.3 $17°25.7 Gienah 175°46.4 --17°39.7 
1 235°09.8 | 186°10.5 47.8 | 139°26.8 46.7 | 264°14.5 41.9 | 279°22.7 25.7 Actux 173°02.8. —--63°13.1 
2 250°12.2 | 201°09.8 48.7 | 154°27.5 46.7 | 279°16.6 41.8 | 294°25.0 25.7 Gacrux 171°544 -57°14.1 
3 265° 14.7 216°09.2 ++ 49.6 169° 28.3 ++ 46.6 294°18.7 #8 ALT 309° 27.4 ++ 25.7 Alioth 166° 15.2 55°50.8 
4 280°17.2 | 231°08.6 50.5 | 184°29.1 46.5 | 309°20.9 41.6 | 324°29.8 25.6 Spica 158°25.2-11°16.4 
5 295°19.6 | 246°07.9 51.4 | 199°29.9 46.5 | 324°23.0 41.5 | 339°32.2 25.6 Alkaid 152°540  49°125 
6 310°22.1 | 261°07.3 N17°52.3 | 214°30.7 N24°46.4 | 339°25.1 $12°41.4 | 354°34.5 $17°25.6 Hadar 148°39.6 -60°28.5 
7 325°24.6 | 276°06.7 53.2 | 229°31.5 46.3 | 354°27.2 41.3 9°36.9 25.6 Menkent  148°00.8  -36°28.5 
8 340°27.0 | 291°06.0 54.1 | 244°32.3 46.3 9°29.4 41.2 | 24°39.3 25.6 Arcturus  145°50.4 9°04.3 
9 355°29.5 | 306°05.4 ++ 55.0 | 259°33.1 ++ 46.2 | 24°315 ++ 41.0 | 39°41.7 ++ 255 Rigil Kent. 139°43.7 -60°55.3 
10 10°31.9 | 321°04.8 55.8 | 274°33.9 46.1 | 39°33.6 40.9 | 54°44.0 25.5 Kochab 137°18.7 = 74°04.1 
11 25°34.4 | 336°04.1 56.7 | 289°34.7 46.1 | 54°35.7 40.8 | 69°46.4 25.5 Zuben'ubi 136°59.0 = -16° 07.8 
12 40°36.9 | 351°03.5 N17°57.6 | 304°35.5 N24°46.0 | 69°37.9 $12°40.7 | 84°48.8 $17°25.5 Alphecca 126°06.0 = -26°38.6 
13 55°39.3 6°02.8 58.5 | 319°36.3 45.9 | 84°40.0 40.6 | 99°51.2 25.5 Antares 112°19.2  -26°28.7 
14 70° 41.8 21°02.2 17°59.4 | 334°37.0 45.9 99° 42.1 40.5 | 114°53.6 25.5 Atria 107°15.7 — -69°03.7 
15 85° 44.3 36°01.6 18°00.3 | 349°37.8 ++ 45.8 | 114°44.2 ++ 40.4 | 129°55.9 ++ 25.4 Sabik — 102°06.0 — -15° 45.0 
16 | 100°46.7 | 51°00.9 01.2 4°38.6 45.7 | 129°46.4 40.3 | 144°58.3 25.4 Shaula = 96°14.2_—-37°07.0 
17 | 115°49.2 | 66°00.3 02.1 | 19°39.4 45.6 | 144°48.5 40.1 | 160°00.7 25.4 Rasalhague 96" 01.1 2°°32.6 
1s | 130°51.7 | 80°59.7 N18°03.0 | 34°40.2 N24°45.6 | 159°50.6 $12°40.0 | 175°03.1 $17°25.4 e oe ee ae 
19 | 145°54.1 | 95°59.0 03.8 | 49°41.0 45.5 | 174°52.8 39.9 | 190°05.4 25.4 aus. vas Meese Gy. Seon O 
20 | 160°56.6 | 110°58.4 04.7 | 64°41.8 45.4 | 189°54.9 39.8 | 205°07.8 25.3 ‘i a TeSei a. eee ie 
21 175°59.1 | 125°57.7 -+ 05.6 79° 42.6 ++ 45.4 | 204°57.0 +--+ 39.7 | 220°10.2 +--+ 253 ea poeagae. CO oROER 
22 | 191°01.5 | 140°57.1 06.5 | 94°43.4 45.3 | 219°59.2 39.6 | 235°12.6 25.3 eaaec: Baca eaters 
° ° ° ° * = bs 
23 | 206°04.0 | 155°56.5 07.4 | 109°44.2 45.2 | 235°01.3 39.5 | 250°15.0 25.3 Death. » Meroe eC ae eaiee 
Mer.pass.:09:18 v-0.6 d0.9 m-3.8 v0.8 d-0.1 m1.6 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 Enif 33°41.8 9°58.1 
Al Na'ir —-27°36.9—--46°51.4 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.1 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13° 48.3 28° 11.6 
0 221°06.4 | 170°55.8 N18°08.2 | 124°45.0 N24°45.1 | 250°03.4 $12°39.4 | 265°17.3. $17°25.3 NaiEw. “1se4a eoan6 
1 236°08.9 | 185°55.2 09.1 | 139°45.8 45.1 | 265°05.5 39.3 | 280°19.7 25.3 as : : 
2 251°11.4 | 200°54.5 10.0 | 154°46.5 45.0 | 280°07.7 39.1 | 295°22.1 25.2 May 01 Sat SHA Mer.pass 
3 266°13.8 | 215°53.9 ++ 10.9 | 169°47.3 ++ 44.9 | 295°09.8 ++ 39.0 | 310°245 ++ 25.2 Venus 312°17.9 12:35 
4 281°16.3 | 230°53.2 11.8 | 184°48.1 44.9 | 310°11.9 38.9 | 325°26.9 25.2 Mars  264°58.8 15:43 
5 296°18.8 | 245°52.6 12.6 | 199°48.9 44.8 | 325°14.1 38.8 | 340°29.2 25.2 Jupiter 29° 13.3 07:26 
6 311°21.2 | 260°51.9 N18°13.5 | 214°49.7  N24°44.7 | 340°16.2 $12°38.7 | 355°31.6 $17°25.2 Saturn 44°15.1 06:25 
7 326°23.7 | 275°51.3 14.4 | 229°50.5 44.6 | 355°18.3 38.6 | 10°34.0 25.1 
8 | 341°26.2 | 290°50.7 15.3 | 244°51.3 44.6 | 10°20.5 38.5 | 25°36.4 35:1, |||| ey Soe Peay sae a 
9 356°28.6 | 305°50.0 ++ 16.1 | 259°52.1 ++ 445 | 25°226 ++ 384 | 40°38.8 ++ 25.1 Mars 264°18-7 15.41 
10 11°31.1 | 320°49.4 17.0 | 274°52.9 44.4 | 40°24.7 38.3 | 55°41. 25.1 Jupiter 29°05.0 07.22 
11 26°33.6 | 335°48.7 17.9 | 289°53.7 44.3 | 55°26.9 38.1 | 70°43.5 25.1 Satan _aaete. 6 06.22 
12 41°36.0 | 350°48.1 N18°18.7 | 304°54.5 N24°44.3 | 70°29.0 $12°38.0 | 85°45.9 $17°25.1 
13 56°38.5 5°47.4 19.6 | 319°55.3 44.2 85°31.1 37.9 | 100°48.3 25.0 || May 03 Mon SHA = Mer.pass 
14 71° 40.9 20° 46.8 20.5 | 334°56.1 44.1 | 100°33.3 37.8 | 115°50.7 25.0 Venus — 309° 49.4 12:37 
15 86°43.4 | 35°46.1 ++ 21.4 | 349°56.8 ++ 44.0 | 115°35.4 ++ 37.7 | 130°53.0 ++ 25.0 Mars 263°38.5 15:40 
16 | 101°45.9 | 50°45.5 22.2 4°57.6 43.9 | 130°37.5 37.6 | 145°55.4 25.0 Jupiter 28''57.0 07:19 
17 116°48.3 | 65°44.8 23.1 19°58.4 43.9 | 145°39.7 37.5 | 160°57.8 25.0 Saturn 44° 10.9 06:18 
1g | 131°50.8 | 80°44.2 N18°24.0 | 34°59.2 N24°43.8 | 160°41.8 $12°37.4 | 176°00.2 $17°25.0 Horizontal parallax 
19 | 146°53.3 | 95°43.5 24.8 | 50°00.0 43.7 | 175°43.9 37.3 | 191°02.6 24.9 Venus: 0.1 
20 | 161°55.7 | 110°42.9 25.7 | 65°00.8 43.6 | 190°46.1 37.2 | 206°05.0 24.9 Mars: 01 
21 176°58.2 | 125°42.2 ++ 26.5 | 80°01.6 ++ 43.6 | 205°48.2 ++ 37.0 | 221°07.3 ++ 249 
22 | 192°00.7 | 140°41.6 27.4 | 95°02.4 43.5 | 220°50.3 36.9 | 236°09.7 24.9 
23 | 207°03.1 | 155°40.9 28.3 | 110°03.2 43.4 | 235°52.5 36.8 | 251°12.1 24.9 
Mer.pass.:09:14 v-0.6 d0.9 m-3.8 v0.8 d-0.1 m1.6 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 
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h Sun Moon 
Sat GHA Dec She 7 Dec d HE Lat. Maar : Sunrise Sunset Ci ass 
0 180°42.7 N15°04.7 | 303°59.6 3.6 $25°273 -1.7' 597° Naut. i iv saa 
1 195° 42.8 05.5 318°22.3 3.7’ 25° 28.9 -1.5' 59.7’ N 72° 01:42 22:20 
2 210° 42.9 06.2 332° 44.9 37" 25° 30.4 -1.4 59.7’ N 70° 02:24 21:35 
3 225° 43.0 * 07.0 347°07.7 3.7’ 25°31.6 -1.2’ 59.6’ 68° 00:53 02:52 21:06 23:16 
4 240° 43.0 07.7 1°30.4 3.8" 25°32.7 -1.0' 59.6’ 66° 01:48 03:13 20:44 22:12 
5 255°43.1 08.5 15°53.2 3.8" 25° 33.6 -0.8’ 59.6’ 64° 02:20 03:30 20:27 21:38 
6 270° 43.2 N15°09.2 30° 16.1 3.9’ $25°34.4 -0.6' 59.5’ 62° 00:46 02:43 03:43 20:13 21:14 23:20 
7 285° 43.3 10.0 44° 39.0 3.9’ 25° 34.9 -0.5' 59.5’ 60° 01:36 03:01 03:55 20:01 20:55 22:23 
8 300° 43.3 10.7 59°01.9 4.0" 25°35.3 -0.3' 59.4" N 58° 02:05 03:16 04:05 19:51 20:40 21:52 
9 315° 43.4 = 15 73° 24.9 4.0" 25° 35.5 -0.1' 59.4" 56° 02:27 03:29 04:14 19:42 20:27 21:30 
10 330° 43.5 122 | 879479 4.1 25°35.5 0.1’ 59.4 pac | 0244 0340 0401 | 19:34 206 21412 
11 345°43.6 13.0 102°11.0 4.1’ 25° 35.4 0.2" 59.3’ 52° 02:58 03:49 04:28 19:27 20:06 20:58 
12 0°43.6 N15°13.7 116° 34.1 4.2' $25°35.1 0.4’ 59.3’ 50° 03:11 03:58 04:34 19:21 9:58 20:45 
13 15° 43.7 14.5 130°57.3 4.2’ 25° 34.6 0.6’ 59.3’ 45° 03:35 04:15 04:48 19:07 19:40 20:20 
14 30° 43.8 15.2 | 145°20.6 4.3 25°33.9 0.8' 59.2" N40° | 03:54 04:29 04:59 18:56 9:25 20:01 
15 45° 43.8 * 16.0 | 159°43.9 4.3’ -25°33.0 0.9" 59.2" a5? |. ave fiend. “Hee: |. 1ea6 ois Ge 
- oa Tee es eee es 30° | 04:21 04:51 «05:16. | «18:38 = 19:04 19:34 
‘ : : : : é : 20° 04:40 05:07 05:30 18:24 8:47 9:14 
18 90°44.1 N15°18.2 202°54.1 4.5’ $25°29.5 1.4’ 59.1’ N 10° 04:55 05:20 05:42 18:12 18:34 18:59 
19 105° 44.1 19.0 217°17.7 4.6’ 25° 27.9 1.6 59.0’ 0° 05:07 05:32 05:54 18:00 8:22 8:47 
20 120° 44.2 19.7 231° 41.3 4.7’ 25° 26.2 1.8’ 59.0’ ° ; ; . “ K : 
21 135°44.3 + 20.5 | 246°05.0 4.7’ 25° 24.4 1.9' 59.0" = a nls ce ae ee a ao 
22 150° 44.3 21.2 | 260°288 48° 25°22.3 2.1’ 58.9" 30° | 05:36 06.05 06:30 17:24 7:49 8:17 
: . : : : : : : : p : 
23 165° 44.4 22.0 274° 52.7 4.9 25° 20.2 2.3 58.9 35° 05:41 06:11 06:37 17:16 7-42 8:13 
SD.=15.9 d=0.8 S.D.=16.2 40° | 05:46 06:18 06:46 17:07 17:36 18:08 
q HP 45° 05:50 06:25 06:56 16:57 7:28 8:03 
=m sli — ue “ — | $50° | 05:56 06:34 07:08 | 16:45 17:19 7:58 
0 180° 44.5 N15°22.7 289° 16.6 5.0’ $25°17.8 2.4' 58.9 52° 05:58 06:38 07:14 16:39 17:15 17:55 
1 195° 44.6 23.5 303° 40.6 5.0° 25°15.3 2.6' 58.8’ 54° 06:00 06:42 07:20 16:33 7:11 7:53 
2 210°44.6 24.2 318° 04.6 S.1’ 25°12.6 2.8" 58.8" 56° 06:03 06:47 07:27 16:26 17:06 17:51 
3 225°44.7 + 25.0 332°28.8 5.2" 25°09.7 2.9' 58.7’ 58° 06:05 06:52 07:35 16:18 7:01 T:A8 
4 240° 44.8 25.7 346° 53.0 5.3! 25° 06.7 3.1' 58.7’ S 60° 06:08 06:58 07:44 16:09 6:55 7:45 
5 255° 44.8 26.5 1°17.4 5.4’ 25°03.6 3.2" 58.7’ 
6 270°44.9 N15°27.2 15°41.8 5.47 §25°00.2 3.4° 58.6" Lat. Moonrise Moonset 
7 285° 45.0 27.9 30°06.3. 5.5" 24°56.8 3.6 58.6’ Sat Sun Mon Sat Sun Mon 
8 300° 45.0 28.7 44°30.8 5.6" 24°53.1 3.7' 58.6’ N 72° = = = = = = 
9 315°45.1 + 29.4 58°55.5 5.7’ 24° 49.3 3.9’ 58.5’ ° 
10 330° 45.2 30.2 | 739203 5.8 2445.4 4.0" 58.5 q _ — oa — a al 
° ’ , , 
11 345° 45.2 30.9 87°45.1 5.9 24°41.3 4.2 58.4 66° = = 04:47 = = 07:07 
12 0°45.3 N15°31.6 102°10.0 6.0’ $24° 37.1 4.3’ 58.4’ 64° 03:14 03:54 03:56 04:32 06:00 07:58 
13 15°45.4 32.4 116°35.1 6.1’ 24°32.7 4.5’ 58.4’ 62° 02:08 03:01 03:24 05:38 06:52 08:29 
14 30°45.5 33.1 131° 00.2 ce re aS 60° 01:33 02:29 03:00 06:13 07:24 08:52 
15 45°45.5 - 33.9 | 145°25.4 3! 4923.4 48° 583° 5 : : : 
16 60° 45.6 34.6 | 159°50.7. 6.4" 24° 18.6 4.9' 58.3’ ee cee — ae cies 
17 75°45.7 35 3 174°16.2 65’ 24° 13.6 50’ 58.2" 56 00:48 01:46 02:25 06:59 08:07 09:27 
. . ; i : . : 54° 00:31 01:30 02:11 07:16 08:23 09:40 
18 90°45.7 N15°36.1 188°41.7 6.6" $24°08.5 5.2" 58.2’ 52° 00:16 01:16 01:59 07:30 08:37 09:52 
19 105° 45.8 36.8 203°07.3 Ct 24° 03.3 5.3" 58.1" 50° 00:04 01:03 01:48 07:43 08:49 0:02 
20 pan aa pate Ae penne ap 7 45° | -- 00:38 = 01:26 | 08:09 = 09:14 10:24 
21 5°45. + 38. 58. 9" 52. 5.6" ay 3 
22 150° 46.0 39.0 | 246°24.7 7.0' 23°46.6 ©65.7' ~—-58.0' || N400 | —— 00:18 01:08 | 08:29 09:34 10:41 
23 165°46.0 30.8 260°50.7 71 23° 40.8 5.9" 58.0" 35 = 00:01 00:52 08:47 09:50 0:55 
: : : : : : : 30° | 23:47 0 = 00:39 | 09:01 10:04 + —11:08 
SD.=15.9 d=0.7 $.D.=15.9 20° | 23:22 = 00:17 09:27 0:29 1:29 
N 10° 23:00 23:57 ee 09:48 0:49 1:48 
Mon one Dec one u a d HP 0° | 22:40 23:39 a= 10:08 11:09 «12:05 
0 180°46.1 -N15°40.5 | 275°16.8 7.2’ $23°34.9 6.0’ 58.0" || gigo | 99:09 93:00 a 10:29 1:98 5 
1 195° 46.2 41.2 289°43.1 7.3' 23° 28.8 6.1’ 57.9’ ° : ; ; : 
2 310°46.2 42.0 | 304°09.4 7.4 23°22.6 6.3’ 57.9" ole ee aa oe 7. a 
3 225°46.3 42.7 318°35.8 1D. 23° 16.3 6.4’ 57.8" ce eee — a eee rae oo 
ji 6 F s 5 35 21:20 22:24 23:29 11:30 2:26 3:13 
4 240° 46.4 43.4 | 3339023 7.6" 23°098 6.5’ 57.8" ao’ | 21:03 22:09 «23:46 {ag {ouS 13.27 
5 255° 46.4 44.2 — 7.7 eee 6.7 57.8 45° 20:43 21:50 23:01 12:07 3:01 3:44 
6 270° 46.5 N15°44.9 1°55.7 7.8' $22°56.5 6.8’ 57.7’ ° : : : . ‘ "i 
7 285° 46.6 45.6 16°22.6 7.9" 22°49.7 6.9’ 57.7" . is ae sae aa ce ea Ee 
8 300° 46.6 46.4 30°49.5 8.0" 22°42.7 7.0' 57.7’ ° : : : : : : 
9 315° 46.7 - ATA 45°16.6 81! 29°35 6 71 57.6' 54 19:51 21:03 22:22 12:59 3:50 4:24 
pare 4 bao: oe one a i 56° 19:34 20:49 22:11 13:16 4:04 4:36 
10 330° 46.7 47.8 59°43.7 8.2 22°28.4 7.3 57.6 o : : ; 
11 345°46.8 48.6 74°11.0 33’ 99°91.1 74 57.6" 58 19:15 20:32 21:57 13:36 14:22 14:50 
. . 6 ‘ : . . S 60° 18:50 20:11 21:42 14:00 4:43 5:06 
12 0° 46.9 N15°49.3 88°38.4 8.4’ $22°13.6 7.5' 57.5’ 
13 15°46.9 50.0 103°05.9 8.5’ 22°06.1 7.6' 57.5’ Sun Moon 
14 30° 47.0 50.7 117°33.5 8.6’ 21°58.4 7.7 57.4’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 45°47.0 * 51.5 132°01.2 8.8" 21°50.6 7.8' 57.4 oo" 12" Pass Upper Lower 9-21 
16 60° 47.1 52.2 146° 29.0 8.9’ 21°42.8 7.9’ 57.4 mm:ss mm:ss hh:mm hh:mm hh:mm 75-54% 
° ° , ° , , 
17 75°47.2 52.9 | 160°56.9 9.0 21347 Ba 87.3! or | 0251 0255 1187 | 0x54 1625 | \p 
18 90°47.2 N15°53.7 175 °24.9 9.1' $21 "26-6 8.2" 57.3! 02 02:58 03:01 11:57 04:55 17:24 ( ) 
19 105° 47.3 54.4 189°53.0 9.2 21°18.4 8.3 57.3 03 03:04 03:07 11:57 05:52 18:19 \ 
20 120° 47.3 55.1 204° 21.3 9.3’ 21°10.1 8.4' 57.2’ 
21 135° 47.4 + 55.8 218°49.6 9.4’ 21°01.7 8.5' 572° 
22 150°47.5 56.6 233°18.0 9.5’ 20°53.1 8.6’ 57.2’ 
23 165° 47.5 57.3 247° 46.6 9.6" 20° 44.5 8.7' 57.1’ 
SD.=15.9 d=0.7 S.D.=15.7 
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Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 222°05.6 | 170°40.2 N18°29.1 | 125°04.0 N24°43.3 | 250°54.6 $12°36.7 | 266°14.5 $17°24.9 Alpheratz 357°38.1. 29° 12.2 
1 237°08.1 | 185°39.6 30.0 | 140°04.8 43.2 | 265°56.7 36.6 | 281°16.9 24.8 Ankaa 353°10.5 — -42°11.4 
2 252°10.5 | 200°38.9 30.9 | 155°05.6 43.2 | 280°58.9 36.5 | 296°19.3 24.8 Schedar 349°34.9 — 56°38.9 
3 267°13.0 | 215°38.3 ++ 31.7 | 170°06.3 ++ 43.1 | 296°01.0 ++ 364 | 311°216 -- 248 Diphda 348°50.6 = -17°52.3 
4 282°15.4 | 230°37.6 32.6 | 185°07.1 43.0 | 311°03.1 36.3 | 326°24.0 24.8 Achernar 335°23.1 — -57°07.8 
5 297°17.9 | 245°37.0 33.4 | 200°07.9 42.9 | 326°05.3 36.2 | 341°26.4 24.8 Hamal 327°54.9 —-.23°33.6 
6 312°20.4 | 260°36.3  N18°34.3 | 215°08.7 N24°42.8 | 341°07.4 $12°36.1 | 356°28.8  $17°24.7 Polaris 315°53.6 89°21.1 
7 | 327°22.8 | 275°35.7 35.1 | 230°09.5 42.8 | 356°09.6 36.0 | 11°31.2 24.7 Acamar 315°14.5 — -40°13.3 
8 | 342°25.3 | 290°35.0 36.0 | 245°10.3 42.7 | 11°11.7 35.8 | 26°33.6 24.7 Menkar = 314°09.6 eel 
9 357°27.8 | 305°34.3 ++ 368 | 260°11.1 ++ 426 | 269138 ++ 35.7 | 41°360 -+ 247 Mirfak — 308°33.0 49°'56.0 
10 12°30.2 | 320°33.7 37.7 | 275°11.9 42.5 | 41°16.0 35.6 | 56°38.3 24.7 Aldebaran = 290°43.4 1633.0 
11 27°32.7 | 335°33.0 38.5 | 290°12.7 42.4 | 56°18.1 35.5 | 71°40.7 24.7 Rigel 281 °07.1 8 10.8 
12 42°35.2 | 350°32.4 N18°39.4 | 305°13.5 N24°42.3.] 71°20.2 $12°35.4 | 96°43.1 $17°24.7 ee Ge eras 
13 57°37.6 5°31.7 40.2 | 320°14.3 42.3 | 86°22.4 35.3 | 101°45.5 24.6 Els i STRSREO.. eee apa 
14 72°40.1 20°31.0 41.1 | 335°15.1 42.2 | 101°24.5 35.2 | 116°47.9 24.6 ipa Sead eae 
15 87°42.5 | 35°30.4 ++ 41.9 | 350°15.9 ++ 421 | 116°26.7 ++ 35.1 | 131°503 ++ 246 ae roeeRe ars 
16 | 102°45.0 | 50°29.7 42.8 5° 16.6 42.0 | 131°28.8 35.0 | 146°52.7 24.6 ‘Camas SaeRa cea 
° ° ° ° ° : : 
17 | 117°47.5 | 65°29.1 43.6 | 20°17.4 41.9 | 146°30.9 34.9 | 161°55.0 24.6 Sake: oepeand. ~ cigedao 
1g | 132°49.9 | 80°28.4 N18°44.5 | 35°18.2 N24°41.8 | 161°33.1 $12°34.8 | 176°57.4 $17°24.6 Adhara 255°084  -29°003 
19 | 147°52.4 | 95°27.7 45.3 | 50°19.0 41.8 | 176°35.2 34.7 | 191°59.8 24.5 Procyon 244°54.1 5°10.1 
20 | 162°54.9 | 110°27.1 46.2 | 65°19.8 41.7 | 191°37.4 34.5 | 207°02.2 24.5 Pollux 243°21.1  27°585 
21 177°57.3 | 125°26.4 ++ 47.0 | 80°20.6 ++ 41.6 | 206°39.5 ++ 344 | 222°046 ++ 245 Avior 234°16.0 —-59°34.9 
22 | 192°59.8 | 140°25.7 47.9 | 95°21.4 41.5 | 221°41.6 34.3 | 237°07.0 24.5 Suhail 222°485  -43°31.3 
23 | 208°02.3 | 155°25.1 48.7 | 110°22.2 41.4 | 236°43.8 34.2 | 252°09.4 24.5 Miaplacidus 221°38.7 — -69°48.5 
Mer.pass.:09:10 v-0.7 d0.9 m-3.8 v0.8 d-0.1 m1.6 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 Alphard  217°50.7 -8°45.1 
Regulus 207°37.6 1°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.5  61°38.5 
Denebola 182° 27.8 4° 27.2 
0 223°04.7 | 170°24.4 N18°49.5 | 125°23.0 N24°41.3 | 251°45.9 $12°34.1 | 267°11.7 $17°24.5 Gienah 175°464 —--17°39.7 
1 238°07.2 | 185°23.7 50.4 | 140°23.8 41.2 | 266°48.1 34.0 | 282°14.1 24.4 Acrux 173°028 --63°13.2 
2 253°09.7 | 200°23.1 51.2 | 155°24.6 41.2 | 281°50.2 33.9 | 297°16.5 24.4 Gacrux 171°545  -57°14.1 
3 268°12.1 | 215°22.4 ++ 52.1 | 170°25.4 ++ 41.1 | 296°52.3 ++ 33.8 | 312°189 ++ 244 Alioth 166°152  55°508 
4 283°14.6 | 230°21.7 52.9 | 185°26.2 41.0 | 311°54.5 33.7 | 327°21.3 24.4 Spica 158°25.2 -11°16.4 
5 298°17.0 | 245°21.1 53.7 | 200°26.9 40.9 | 326°56.6 33.6 | 342°23.7 24.4 Alkaid 152°54.0  -49°12.5 
6 313°19.5 | 260°20.4 N18°54.6 | 215°27.7 N24°40.8 | 341°58.8 $12°33.5 | 357°26.1 $17°24.4 Hadar 148°39.6  -60°28.5 
7 328°22.0 | 275°19.7 55.4 | 230°28.5 40.7 | 357°00.9 33.4 | 12°28.5 24.3 Menkent  148°00.8 — -36°28.5 
8 343°24.4 | 290°19.1 56.2 | 245°29.3 40.6 | 12°03.1 33.3 | 27°30.8 24.3 Arcturus  145°50.4 9°04.3 
9 358°26.9 | 305°18.4 ++ 57.1 | 260°30.1 ++ 40.5 | 27°05.2 ++ 33.2 | 42°33.2 ++ 243 Rigil Kent. 139°43.7  — -60°55.3 
10 13°29.4 | 320°17.7 57.9 | 275°30.9 40.4 | 42°07.3 33.0 | 57°35.6 24.3 Kochab 137°18.7 = 74° 04.1 
11 28°31.8 | 335°17.1 58.7 | 290°31.7 40.4 | 57°09.5 32.9 | 72°38.0 24.3 Zuben'ubi 136°59.0 -16°07.8 
12 43°34.3 | 350°16.4 N18°59.6 | 305°32.5 N24°40.3 72°11.6 $12°32.8 87°40.4 $17°24.3 Alphecca — 126°06.0 26° 38.6 
13 58° 36.8 5°15.7 19°00.4 | 320°33.3 40.2 87° 13.8 32.7 | 102°42.8 24.3 Antares 112°19.2 -26°28.7 
14 73° 39.2 20° 15.0 01.2 | 335°34.1 40.1 | 102°15.9 32.6 | 117°45.2 24.2 Atria 107°15.6 = -69°03.7 
15 88°41.7 35°14.4 ++ 02.0 | 350°34.9 ++ 40.0 | 117°18.1 ++ 32.5 | 132°47.6 ++ 24.2 Sabik 102°06.0 — -15° 45.0 
16 | 103°44.1 | 50°13.7 02.9 5°35.7 39.9 | 132°20.2 32.4 | 147°50.0 24.2 Shaula — 96°14.1_—-37°07.0 
17 | 118°46.6 | 65°13.0 03.7 | 20°36.5 39.8 | 147°22.4 32.3 | 162°52.4 24.2 Rasalhague 96" 01.1 2°°32.6 
1g | 133°49.1 | 80°12.3 N19°045 | 35°37.2 N24°39.7 | 162°24.5  §12°32.2 | 177°54.7  $17°24.2 2 ae oe ae 
19 148°51.5 95°11.7 05.3 50° 38.0 39.6 | 177°26.6 32.1 | 192°57.1 24.2 ane ae ie a 
20 | 163°54.0 | 110°11.0 06.2 | 65°38.8 39.5 | 192°28.8 32.0 | 207°59.5 24.2 i ae Gece a. bee iat 
21 178°56.5 | 125°10.3 -+ 07.0 80° 39.6 ++ 39.4 | 207°30.9  -- 31.9 | 223°019 -+ 241 ae So86e a. BeERS 
22 | 193°58.9 | 140°09.6 07.8 | 95°40.4 39.3 | 222°33.1 31.8 | 238°04.3 24.1 aes Bae. nceeeaa 
° ° ° ° . = . 
23 | 209°01.4 | 155°09.0 08.6 | 110°41.2 39.3 | 237°35.2 31.7 | 253°06.7 24.1 Ronek: . audage -- ae Saito 
Mer.pass.:09:06 v-0.7 d0.8 m-3.8 v0.8 d-0.1 m1.6 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 Enif 33°41.8 9°58.2 
Al Na‘ir 27°36.9—- -46°51.4 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.0 -29° 30.6 
0 | 224°03.9 | 170°08.3 N19°09.4 | 125°42.0 N24°39.2 | 252°37.4 §12°31.6 | 268°09.1  $17°24.1 Scheat = -13°48.3 28°11.6 
; : , ; : : , Markab —-:13°33.1 15°18.9 
1 239°06.3 | 185°07.6 10.3 | 140°42.8 39.1 | 267°39.5 31.5 | 283°11.5 24.1 
2 254°08.8 | 200°06.9 11.1 | 155°43.6 39.0 | 282°41.7 31.4 | 298°13.9 24.1 May 04 Tue SHA Mer.pass 
3 269°11.3 | 215°06.2 ++ 11.9 | 170°44.4 ++ 38.9 | 2907°43.8 ++ 31.2 | 313°163 -+ 240 Venus 308°34.7 12:38 
4 284°13.7 | 230°05.6 12.7 | 185°45.2 38.8 | 312°46.0 31.1 | 328°18.7 24.0 Mars 262°58.4 15:39 
5 299°16.2 | 245°04.9 13.5 | 200°46.0 38.7 | 327°48.1 31.0 | 343°21.0 24.0 Jupiter  28°49.0 07:15 
6 314°18.6 | 260°04.2 N19°14.3 | 215°46.8 N24°38.6 | 342°50.3 $12°30.9 | 358°23.4 $17°24.0 Saturn __44°08.9 06:14 
7 329°21.1 | 275°03.5 15.2 | 230°47.5 38.5 | 357°52.4 30.8 | 13°25.8 24.0 
8 | 344°23.6 | 290°02.8 16.0 | 245°48.3 38.4 | 12°54.6 30.7 | 28°28.2 24.0 || May Pore ae ee. 
9 359°26.0 | 305°02.2 ++ 16.8 | 260°49.1 ++ 38.3 | 27°56.7 ++ 306 | 43°306 -+ 240 Mars 262°183 15-38 
10 14°28.5 | 320°01.5 17.6 | 275°49.9 38.2 | 42°58.9 30.5 | 58°33.0 23.9 Jupiter 28°41.2 07:12 
11 29°31.0 | 335°00.8 18.4 | 290°50.7 38.1 | 58°01.0 30.4 | 73°35.4 23.9 Saturn. - AaSOr 0 06.10 
12 44°33.4 | 350°00.1 N19°19.2 | 305°51.5 N24°38.0 | 73°03.2 $12°30.3 | 88°37.8 $17°23.9 
13 59° 35.9 4°59.4 20.0 | 320°52.3 37.9 88°05.3 30.2 | 103°40.2 23.9 May 06 Thu SHA = Mer.pass 
14 74° 38.4 19°58.7 20.8 | 335°53.1 37.8 | 103°07.5 30.1 | 118°42.6 23.9 Venus — 306°04.4 12:40 
15 89°40.8 | 34°581 ++ 21.6 | 350°53.9 ++ 37.7 | 118°09.6 +--+ 30.0 | 133°45.0 ++ 23.9 Mars — 261°38.1 15:36 
16 | 104°43.3 | 49°57.4 22.4 5°54.7 37.6 | 133°11.8 29.9 | 148°47.4 23.9 Jupiter 28 '°33.5 07:08 
17 119° 45.8 64°56.7 23.2 20°55.5 37.5 | 148°13.9 29.8 | 163°49.8 23.8 Saturn 44°05.2 06:06 
1g | 134°48.2 | 79°56.0 N19°24.0 | 35°56.3 N24°37.4 | 163°16.1 $12°29.7 | 178°52.2 $17°23.8 Horizontal parallax 
19 | 149°50.7 | 94°55.3 24.8 | 50°57.1 37.3 | 178°18.2 29.6 | 193°54.6 23.8 Vers: 0.1 
20 | 164°53.1 | 109°54.6 25.6 | 65°57.9 37.2 | 193°20.4 29.5 | 208°57.0 23.8 Mars: 0.1 
21 | 179°55.6 | 124°53.9 ++ 26.4 | 80°58.6 ++ 37.1 | 208°225 ++ 294 | 223°593 ++ 238 
22 | 194°58.1 | 139°53.3 27.2 | 95°59.4 37.0 | 223°24.7 29.3 | 239°01.7 23.8 
23 | 210°00.5 | 154°52.6 28.0 | 111°00.2 36.9 | 238°26.8 29.2 | 254°04.1 23.8 
Mer.pass.:09:02 v-0.7 d0.8 m-3.8 v0.8 d-0.1 m1.6 v2.1 d0.1 m-2.1 v2.4 d0.0 m0.7 























84 





2021 May 04 to May. 06 











































































































































































































h Sun M 
7 
7 GHA Dec GHA oon 
180° 47.6 N15° Dec d H 
1 195°47.6 ee 262°15.2  9.7' ~~ §20°35.8 : Lat. Twilight 
: 210°47.7 igheee eee 9.8 20°26.9 a at Naut. Civil Sunrise Sunset Twilight 
225°47.8 9 9.9 Oa: oe hal? N 72° Civil N 
4 antics pl ees gk ee ee | 01:12 | 22:53 a 
5 555° 47 9 00.9 | 320°10.9 0.1" oo 9.1’ 57.0" 6 02:05 
; 01.6 334°40.1 a 9°59.9 9.2’ 57.0° 68 : 21:53 
6 270°47.9  N16°02.3 i i 9°50.7 93° 569° 66° ae 02:38 | 21:19 
3 285° 48.0 03.1 ee 03 si9°414 9.3" os a 02:05 i oo ee 
300° 48.0 03. ‘ 0.4’ 9°32.0 = 9 62° 19 20:36 91:52 
9 315°48-1 3.8 18°08.3 05° ue) 9.4 56.9" 60° 02:31 03:34 30.2 : 
. + 04.5 : 9° 22.5 ' ; 01:17 02: : :21 21:25 
| ee pol ee ae Gee oe nee || (N582 | 0152 03 Sle, oe 
48.2 055 7 Seas 6 ae : Bees | ance 
: 61°37.3 , ; 9.7 56.8" 02:16 = 03:21 ; 20:48 22: 
12 0°48.3 0.8 8°53 54° 04:07 19: 05 
. N16°06.7 ° 5 9.8' 56.7’ 4 02:35 03: 9:48 20:34 ‘ 
13 15°48.3 76°07.2 0.9’ ° : 52° :33 04:15 19: 21:40 
. 07.4 : $18°43.7 ' j 02:51 9:39 20:22 ‘ 
14 30°48.4 ae Pee 1.0 eee ae 56.7’ 50° | 03.04 eee 04:23 19:32 20:12 ae 
15 45°48.4 nae ee Lv ee 7 56.7" 45° | 0330 04,11 04:29 19:25 20:03 20:5 
ic 60° 48.5 095 eee 1.2' 8°13.7 0.1’ ae N 40° | 03:49 Gao ia 19:11 19:44 20:25 
75° 48.5 10. 1.3’ 8°0 ° 04:55 
2 | 148°38.2 ; 3.6 0.2’ 56.6" 35 04:05 18:59 9:29 ‘ 
18 90° 48.6 5 14 7°53.3 30° 04:38 05:05 | 18:4 ee 
Ae, eee Gee it oe oer items Saeoec eee ica. 230.) Jc 
20 120° 48.7 ee 177°39.3 16 7°32-7 ae 56.5 N 10° al os 05:29 18:25 ae 19:36 
21 135°48.8 > oe 192°10.0 17' anes A 56.5" ° ; 5:19 05:41 18: : 9:16 
22 150°48. 13.1 206° 40.7 18" 722.2 0.5" 56.4’ 0 05:07 05:32 05:53 8:12 18:34 19:00 
48.8 138 711.7 10.6’ S 10° 18:00 8:22 
23 165°48.9 ae ae 19° ol: BE 56.4" ae a 05:43. ~—«-06:05 ele ; 8:47 
= : 5°42.5 2.0° oon 6 56.4" 5:28 05:55 : : 8:10 8: 
SD.=15.8 d=0.7 5 6°50.5 10.7" 56.3" 30° | 05:38 06:07 ee 17:36 17:59 ieee 
Wed GHA D -D.=15.5 05:43 06:13 06:40 ae 7:46 8:15 
0 | 180° _ — v De 2] ee oe a a2 
: oe Niece | Suse” Woe Sie fe d HP 5° | 05:54 06:29 07:00 ce 17:32 18:05 
: 16.0 | 264°44. : 6°39.7 0.8" ; S$ 50° | 05:59 : ; : 7:24 7:59 
2 210°49.0 44.7 2.2' 6 56.3 6 06:38 07:13 
e 16.7 279°1 = 6° 28.9 0.8" 56.3’ 52 06:02 : : 16:40 7:15 3 
| ee ee. ee a ee oe ee | ae, ee Lo 
: 18.1 ° : . 1.0 , 06:07 :27 7:06 : 
5 255°49.2 308° 18.7 2.5’ o 56.2 ° 06:52 07:33 7:48 
é 18. . 5°56.1 ; ; 58 16:20 : 
S| eeeee Nistiee g0°50.2 ies" asap aa’ gear |S ee ee foe Ge 
7 Sanaa 19.5 | 337°21.8 26 -$15°34 : 56.2 07:04 07:51 16:02 6. = Tae 
8 30°49 20.2 | 351°535 127° °34.0 11.1’ 56.1’ ; 48 7:39 
9 3 20.9 6°2 5°22.8 1.2" 56.1' Lat. Moonrise 
315°49.4 - 217 oe ee 5°115 11.3" ee Tue Wed tT Moonset 
10 330°49.4 : 20°57.1 2.9’ 5° i 3 56.1" N 72° hu Tue Wed 
11 345°49.5 ce 35° 29.0 3.0" se cS Ae N 70° a pines 04:43 == 09:58 the 
, : 50°01. 1 : 1.4 56.0" 06:0 ; 2:1 
: oe N16°23.8 | 64°33 rH ee 4°37.5 11.4’ ae 68° 04:57 be teab roles 0:33 a 
49.6 24.5 fare 1 $14° 26.0 15 66° 04:20 : ; 08:47 10: ; 
14 30° 49.6 . 79°05.3 3.2" wid. 5 56.0’ 64° : 04:08 03:58 09. 57 12:48 
15 45°49.7 i es Go. Hee Cli oe ee ie ae 2:58 
16 60°49.7 9 | 108°09.9 34" Aina 16° 55.9" aor 33 03:38 ~=—03:40 Ae 1:31 13:07 
17 75° 26.6 | 122°42.3 35° aoe 1.6° 55.9" 03:16 03:26 03: : 1:44 3:14 
5°49.8 27.3 | 137°14.8 5 3° 39.6 17° 55.9 N 58° | 03:02 - aie 1:55 3:20 
18 90°49.8  N16°28.0 3.5 3°27.9 17558" 56° | 02. 03:16 03:26 10:38 : : 
19 105°49.9 O | 1519473 13.6’ ° a ° 50 03:07 03:20 12:04 13:26 
30 ae a 166°20.0 13:7’ s aS 18° 55.8" . 02:39 02:59 ~«—S(03:15 ee 2:12 3.31 
21 135°50.0 9.4 | 180°52.7 38° nes 1.8 55.8" & | 02:30 02:52 03-10 : 2:19 3:35 
22 150°50.0 . 195°25.5 38° ee 1.9" 55.7’ oe 02:21 02:46 03:06 ee 12:25 13:39 
23 165° 0.8 | 209°58.4 3.9" ee 1.9' 55.7" 02:03 02:32 02. : 2:31 3:43 
5°50.1 315 | 224°313 :, 2°086 46-120’ —gh.7" || N40° | 01:48 56 | 11:34 = 12:44 13:50 
SD.=15.8 q=07 : £0 2°16.6 120’ 55.7" 35° | 01-35 a 02:49 ne ee 
Thu GHA Dec 2s ae 01:24 02:02 pee oo 3:02 4:02 
G : : . : 5 . 
0 180°501 es HA V Dec d A N 10° a 01:48 02:26 12.28 oa 14:07 
1 s 2 | 239°04.3 ; - P . 48 01:34 02: : :23 4:15 
195°50.2 329 | 253° 4.0’ — $12°04.6 21’ - 0 00:33. «01.22 16 12:43 3:34 1 
: 210°50.2 ae pe 41 1°595 ai a 5 10° Gece om 02:08 12:57 13:45 ic 
25°50.2 . 34, . 4.2 ° o : 1001: : 
4 240°50.3 oe ok 4.2 oe oo 55.6" ae 00:00 00:57 ise en 3:55 4:36 
5 255°50.3 : 17.0 4.3’ eat 2 55.6’ == 00:41 01: : 4:06 4:43 
35.7 | 311°50 1°16.0 12.2" 55.5’ 35° Sr 40 13:43 14:19 
6 270°50.4 a 3 4.4’ 1°03.8 , 5 40° ‘i 00:33 01:33 13: A 14:51 
: : , os 5 : 
7 285°50.4 N16 a 326°23.7 44 $10°51.5 a 55.5 45° 00:22 01:26 ne aye a2 
8 a00856.5 st 340°57.214.5' Reese 2.3' 55.5’ |] § s90 00:11 01:18 | 14:17 i ae 
9 315°50.5 . 8 355°30.7 4.6' 0°26.9 2.3" 55.5 50" 23:56 = 01:08 : “44 5:06 
10 330° 38.5 10°04.3 46' soe 2.4 55.4 52 23:49 is : 14:33 4:55 5:1 
50.6 39.2 S 0°14.5 24 54° 01:04 14:4 113 
11 345°50.6 30.9 24 38.0 4.7’ 0°02.1 ao 55.4 56° 23:42 = 00:59 14. 0 15:00 15:17 
13 15°50.7 413 53°45.5 14.8" $09°37.2 25" ‘ $ 60° | 23:12 = 00:47 15:08 a 5:24 
14 30° 68°19.3 14.9" a. 5) 55.3’ == 00:4 20 15:28 
50.7 42.0 a 09° 24.7 25° 0 15:20 5:2 
15 45°50.8 . 427 oer 4.9' 09°12.2 e 55.3" 5 :28 5:33 
a 3 7 ;: : 5’ , un 
16 60°50.8 ea a4 oor 5.0 08°59 6 aa 55.3’ Da Eqn.of Time Moon 
7 oe el aoeeet dete eee a 76553 a oe ars Age 
is 1 Fi E . 3' Pa : 
i a N16°44.8 | 141°09.2 : : ae 7655.2’ mm:ss — mmiss fiers ce Flu 22-24 
: 45.5 : : 08° 21.8 ' 04 é : :mm_ | 43-24% 
120°51.0 46.2 ae 5.2’ 08°09.1 me 5 05 bate 7 11:57 06:45 19:10 2 a 
135 °51.0 * 46.9 on]. 5.2 07°56.4 27' 2 06 | 03: 18 11:57 07:33 : a 
22 150°51 184°51.8 5.3’ ° : 55.2 :20 03:23 11: 19:56 \ ! 
A 47.6 199° i 07° 43.7 2.7’ i 1:57 08:18 20: \ 
23 165°51.1 99°26.1 5.3’ o : 55.1 0:40 : 
: 48.2 | 214°00.5 = 07°31.0 27 BBL 
$D.=15.8 d=0.7 - 54 07°18.2 2.3" 55.1" 
S.D.=15.1 
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May 07, 08, 09 (Fri., Sat., Sun.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 225°03.0 | 169°51.9 N19°28.8 | 126°01.0 N24°36.8 | 253°29.0 $12°29.1 | 269°06.5 $17°23.8 Alpheratz  357°38.1 29°12.2 
1 240°05.5 | 184°51.2 29.6 | 141°01.8 36.7 | 268°31.1 29.0 | 284°08.9 23.7 Ankaa 353°10.5 — -42°11.4 
2 255°07.9 | 199°50.5 30.4 | 156°02.6 36.6 | 283°33.3 28.9 | 299°11.3 23.7 Schedar  349°34.8 56°38.9 
3 270°10.4 | 214°49.8 ++ 31.2 | 171°03.4 ++ 36.5 | 298°35.4 ++ 28.7 | 314°13.7 ++ 23.7 Diphda 348°50.6 = -17°52.3 
4 285°12.9 | 229°49.1 32.0 | 186°04.2 36.4 | 313°37.6 28.6 | 329°16.1 23.7 Achernar —335°23.1. ~— -57°07.8 
5 300°15.3 | 244°48.4 32.8 | 201°05.0 36.3 | 328°39.7 28.5 | 344°18.5 23.7 Hamal 327°54.9 23° 33.5 
6 315°17.8 | 259°47.7 N19°33.6 | 216°05.8 N24°36.2 | 343°41.9 $12°28.4 | 359°20.9 $17°23.7 Polaris — 315°53.5 89°21.1 
7 | 330°20.2 | 274°47.0 34.4 | 231°06.6 36.1 | 358°44.0 28.3 | 14°23.3 23.7 Acamar — 315°14.5 — -40° 13.3 
8 | 345°22.7 | 289°46.3 35.2 | 246°07.4 36.0 | 13°46.2 28.2 | 29°25.7 23.6 Menkar) -314°09.6 eel 
9 0°25.2 | 304°45.7 ++ 36.0 | 261°08.2 ++ 35.9 28°48.3 0 ++ 28.1 44° 28.1 ++ 23.6 Mirfak 308° 33.0 49° 56.0 
10 15°27.6 | 319°45.0 36.8 | 276°09.0 35.8 | 43°50.5 28.0 | 59°30.5 23.6 Aldebaran — 290°43.4 16° 33.0 
11 30°30.1 | 334°44.3 37.6 | 291°09.7 35.7 | 58°52.7 27.9 | 74°32.9 23.6 Rigel = -281'07.1 8 10.8 
12 45°32.6 | 349°43.6 N19°38.3 | 306°10.5 N24°35.6 | 73°54.8  $12°27.8 89°35.3. §17°23.6 ie aes ses 
13 60°35.0 4°42.9 39.1 | 321°11.3 35.5 | 88°57.0 27.7 | 104°37.7 23.6 eh “H Sse neG pre 
14 75°37.5 19°42.2 39.9 | 336°12.1 35.4 | 103°59.1 27.6 | 119°40.1 23.6 ala Seat eae 
15 90°40.0 | 34°41.5 ++ 40.7 | 351°12.9 -+ 35.3 | 119°01.3 ++ 275 | 134°425 ++ 23.6 Edel 270°55 6 wooa e 
16 | 105°42.4 | 49°40.8 41.5 6°13.7 35.2 | 134°03.4 27.4 | 149°44.9 23.5 ee ar ree 
17 | 120°44.9 | 64°40.1 42.3 | 21°14.5 35.1 | 149°05.6 27.3 | 164°47.3 23.5 eine > BEReDG 4. -cdgeuso 
1s | 135°47.4 | 79°39.4 N19°43.0 | 36°15.3 N24°35.0 | 164°07.8 $12°27.2 | 179°49.7 $17°23.5 Adhara  255°084  -29°00.3 
19 | 150°49.8 | 94°38.7 43.8 | 51°16.1 34.8 | 179°09.9 27.1 | 194°52.1 23.5 Procyon 244°54.1 5°10.2 
20 165°52.3 | 109°38.0 44.6 66° 16.9 34.7 | 194°12.1 27.0 | 209°54.5 23.5 Pollux  243°21.2 27°58.5 
21 | 180°54.7 | 124°37.3 ++ 45.4 | 81°17.7 ++ 34.6 | 2099142 ++ 26.9 | 224°569 ++ 23.5 Avior 234°16.1~—--59°34.9 
22 195°57.2 | 139°36.6 46.2 96° 18.5 34.5 | 224°16.4 26.8 | 239°59.3 23.5 Suhail 222°48.5 -43°31.3 
23 210°59.7 154°35.9 46.9 111°19.3 34.4 239°18.5 26.7 255°01.7 23.5 Miaplacidus 221° 38.8 -69°48.5 
Mer.pass.:08:58 v-0.7 d0.8 m-3.8 v0.8 d-0.1 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 Alphard 217°50.7 -8°45.1 
Regulus 207° 37.6 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.5 61° 38.5 
Denebola 182° 27.8 4° 27.3 
0 226°02.1 | 169°35.2 N19°47.7 | 126°20.1 N24°34.3 | 254°20.7 $12°26.6 | 270°04.1  $17°23.4 Gienah 175°464 ~—--17°39.7 
1 241°04.6 | 184°34.5 48.5 | 141°20.8 34.2 | 269°22.9 26.5 | 285°06.5 23.4 Acrux 173°028 —--63° 13.2 
2 256°07.1 199° 33.8 49.3 156° 21.6 34.1 284° 25.0 26.4 300°08.9 23.4 Gacrux 171°54.5 -57°14.1 
3 271°09.5 | 214°33.1 ++ 50.0 | 171°22.4 ++ 34.0 | 299°27.2 ++ 263 | 315°11.3 ++ 23.4 Alioth  166°15.2 55°50.9 
4 286°12.0 | 229°32.4 50.8 | 186°23.2 33.9 | 314°29.3 26.2 | 330°13.7 23.4 Spica 158°25.2 —--11°16.4 
5 301°14.5 | 244°31.7 51.6 | 201°24.0 33.8 | 329°31.5 26.1 | 345°16.1 23.4 Alkaid  152°54.0 49°12.6 
6 316°16.9 | 259°31.0 N19°52.3 | 2169248 N24°33.7 | 344°33.7  $12°26.0 0°18.5  $17°23.4 Hadar  148°39.6 — -60°28.6 
7 331°19.4 | 274°30.3 53.1 | 231°25.6 33.5 | 359°35.8 25.9 15°20.9 23.4 Menkent  148°00.8 = -36°28.5 
8 346°21.8 | 289°29.6 53.9 | 246°26.4 33.4 14°38.0 25.8 30° 23.3 23.3 Arcturus  145°50.4 9°04.3 
9 1°24.3 | 304°28.9 ++ 54.7 | 261°27.2 ++ 33.3 | 29°401 ++ 25.7 | 45°25.7 ++ 23.3 Rigil Kent. | 139°43.7 —_-60°55.4 
10 16°26.8 | 319°28.2 55.4 | 276°28.0 33.2 | 44°42.3 25.6 | 60°28.1 23.3 Kochab 137° 18.7 74° 04.2 
11 31°29.2 | 334°27.5 56.2 | 291°28.8 33.1 59°44.5 25.5 | 75°30.5 23.3 Zuben'ubi 136°59.0 —-16° 07.8 
12 46°31.7 | 349°26.8 N19°57.0 | 306°29.6 N24°33.0 74°46.6  $12°25.4 90°32.9 $17°23.3 Alphecca 126° 06.0 26° 38.6 
13 61° 34.2 4° 26.0 57.7 | 321°30.4 32.9 | 89°48.8 25.3 | 105°35.3 23.3 Antares 112°19.2 -26°28.7 
14 76°36.6 | 19°25.3 58.5 | 336°31.2 32.8 | 104°50.9 25.2 | 120°37.7 23.3 Atria 107°15.6 — -69° 03.8 
15 91°39.1 34° 24.6 19°59.2 | 351°32.0 ++ 32.7 | 119°53.1 ++ 25.1 | 135°40.1 ++ 23.3 Sabik — 102°05.9 — -15°45.0 
16 | 106°41.6 49° 23.9 20° 00.0 6°32.8 32.5 | 134°55.3 25.0 | 150°42.5 23.3 Shaula 96°14.1 — -37°07.0 
17 | 121°44.0 | 64°23.2 00.8 | 21°33.5 32.4 | 149°57.4 24.9 | 165°44.9 23.2 Rasalhague = 96" 01.1 2°32.6 
1s | 136°46.5 | 79°22.5 N20°01.5 | 36°34.3 N24°32.3 | 164°59.6 $12°24.8 | 180°47.3  $17°23.2 . ee aaa yd 
19 | 151°49.0 94°21.8 02.3 51°35.1 32.2 | 180°01.7 24.7 | 195°49.7 23.2 one wee Soeak oo  aeedee 
20 | 166°51.4 | 109°21.1 03.0 | 66°35.9 32.1 | 195°03.9 24.6 | 210°52.1 23.2 . a ees Rete 
21 | 181°53.9 | 124°20.4 ++ 03.8 81°36.7 ++ 32.0 | 210°06.1 ++ 245 | 225°545 ++ 23.2 Mae Een eeER SG 
22 | 196°56.3 | 139°19.7 04.5 96°37.5 31.9 | 225°08.2 24.4 | 240°56.9 23.2 . a aid See aee 
23 | 211°58.8 | 154°18.9 05.3 | 111°38.3 31.7 | 240°10.4 24.3 | 255°59.3 23.2 ae ees Teo 
Mer.pass.:08:54 v-0.7 d0.8 m-3.8 v0.8 d-0.1 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 Enif 33°41.8 9°58.2 
Al Na’ir 27°36.9 -46°51.4 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.0 -29°30.6 
o | 227°01.3 | 169°18.2 N20°06.1 | 126°39.1  N24°31.6 | 255°12.6  $§12°24.2 | 271°01.7  $17°23.2 poe enone ae 
1 | 242°03.7 | 184°17.5 06.8 | 141°39.9 31.5 | 270°14.7 24.1 | 286°04.1 23.1 aria 3.33.0 518-9 
2 257°06.2 | 199°16.8 07.6 | 156°40.7 31.4 | 285°16.9 24.0 | 301°06.5 23.1 May 07 Fri SHA Mer.pass 
3 272°08.7 | 214°16.1 ++ 08.3 | 171°41.5 ++ 31.3 | 300°19.1 ++ 23.9 | 316°08.9 ++ 23.1 Venus  304°48.9 12:41 
4 287°11.1 | 229°15.4 09.1 | 186°42.3 31.2 | 315°21.2 23.8 | 331°11.3 23.1 Mars  260°58.0 15:35 
5 302°13.6 | 244°14.7 09.8 | 201°43.1 31.1 | 330°23.4 23.7 | 346°13.7 23.1 Jupiter 28° 26.0 07:05 
6 317°16.1 | 259°14.0 N20°10.6 | 216°43.9 N24°30.9 | 345°25.6  $12°23.6 1°16.1 $17°23.1 Saturn 44°03.5 06:03 
7 332°18.5 | 274°13.2 11.3 | 231°44.7 30.8 0°27.7 23.5 16°18.5 23.1 
8 | 347°21.0 | 289°12.5 12.1 | 246°45.5 30.7 | 15°29.9 23.4 | 31°20.9 23.1 || May en seceenc bates 
9 2°23.4 | 304°11.8 ++ 12.8 | 261°46.2 ++ 30.6 | 30°321 ++ 233 | 46°23.3 ++ 231 Mars 260°17.9 15.34 
10 17°25.9 | 319°11.1 13.5 | 276°47.0 30.5 45°34.2 23.2 61°25.7 23.0 Jupiter 28°18.6 07:02 
11 32°28.4 | 334°10.4 14.3 | 291°47.8 30.3 | 60°36.4 23.1 | 76°28.2 23.0 Satin 44°01.9 05.50 
12 47°30.8 | 349°09.7 N20°15.0 | 306°48.6 N24°30.2 75°38.6 $12°23.0 91°30.6 $17°23.0 
13 62° 33.3 4°08.9 15.8 | 321°49.4 30.1 90° 40.7 22.9 | 106°33.0 23.0 || May 09 Sun SHA Mer.pass 
14 77° 35.8 19°08.2 16.5 | 336°50.2 30.0 | 105°42.9 22.8 | 121°35.4 23.0 Venus — 302°17.0 12:43 
15 92°38.2 | 34°07.5 ++ 17.2 | 351°51.0 ++ 29.9 | 120°45.1 ++ 22.7 | 136°37.8 ++ 23.0 Mars 259°37.8 15:33 
16 | 107°40.7 | 49°06.8 18.0 6°51.8 29.7 | 135°47.2 22.6 | 151°40.2 23.0 Jupiter 28°11.3 06:58 
17 | 122°43.2 64°06.1 18.7 21°52.6 29.6 | 150°49.4 22.5 | 166°42.6 23.0 Saturn 44° 00.4 05:55 
1s | 137°45.6 | 79°05.3  N20°19.5 36°53.4 N24°29.5 | 165°51.6 $12°22.4 | 181°45.0  $17°23.0 Horizontal parallax 
19 | 152°48.1 94°04.6 20.2 51°54.2 29.4 | 180°53.7 22.3 | 196°47.4 23.0 Venus: 0.1 
20 | 167°50.6 | 109°03.9 20.9 | 66°55.0 29.3 | 195°55.9 22.2 | 211°49.8 22.9 Mars: 0.1 
21 | 182°53.0 | 124°03.2 ++ 21.7 | 81°55.8 ++ 291 | 210°581 ++ 221 | 226°52.2 ++ 22.9 
22 | 197°55.5 | 139°02.4 22.4 | 96°56.6 29.0 | 226°00.2 22.0 | 241°54.6 22.9 
23 | 212°57.9 | 154°01.7 23.1 | 111°57.4 28.9 | 241°02.4 21.9 | 256°57.0 22.9 
Mer.pass.:08:50 v-0.7 d0.8 m-3.8 v0.8 d-0.1 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 
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2021 May 07 to May. 09 



















































































































































































h Sun M 
Fri GHA Dec G oon 
0 180°51.2 N16°4 ne v Dec d HP 
1 eerie nie 228°34.8 15.47 $07°05.5 12.8" Lat. Twilight ; 
2 210°51.2 7 243° 09.3 15.5' 06°52.7 ee 55.1 Naut. Civil Sunrise | Sunset _ Twilight 
3 225°51.3 a ae ae 15.5' 06°39.8 ie aa ae 00:18 il ue 
4 240°51.3 ; 72° 18.3 15.5’ 06°27.0 = 5.0" N 70° : Sas 
: 270°51.4 =N16°53.1 3 15.6' 06°01.3 12.9" 55.0" 66" 01:02 oo tee 
285°51.4 53. : 15.77 §05° 48.4 ' ‘ 64 : :07 23:01 
8 | 330°3 , 12.9 55.0" ° 01:50 03:09 : 
8 300°51.5 6.8 15.7 05° : 62 20:46 22-08 
54.4 | 345° 35.5 12.9’ 54.9" ° 02:19 03:26 
9 315°51.5 11.5 15.7 05° 9 60 00:55 20:29 21:37 
A ++ 551 359° : 22.6 12.9’ 54.9’ : 02:41 03:39 : . 
10 330°51.5 46.2 15.8 05° 9 N 58° 20:16 21:14 
: 55.8 14° , 09.7 12.9' 4.9’ 58 01:38 : . ; 23:07 
1 345°51.6 56.5 ae na 04°56.8 12.9" oe 56° | 02:06 a aa 20:04 20:56 = 22:19 
12 0°51.6 N16°57.2 aie : 04°43.8 12.9’ 54.9" 54° | 02:26 03:26 ; 19:54 20:41 91-50 
13 15° : 43°30.7 15.9’ s . 52° : : 04:09 19:45 : : 
14 eee 57.9 58°05.6 15.9' acter 13.0’ 54.8’ 50° 02:43 03:37 04:17 19.37 ee 21:29 
15 ay 585 | 72°40.5 15.9" oo ee Se Belge une ones 19:30 ae gage 
51.7 .. 59.2 5 04°05.0 13.0’ , 03:24 04:06 20:08 20:58 
16 60° att 87° 15.4 16.0’ ° - 54.8 6 ; 04:39 19:14 ; : 
7 sors 16°59.9 | 101°50.4 16.0" 03°52.0 13.0’ 54.8 N40 03:45 04:22 04: 19:48 «20:30 
75°51.8 17°006 | 116°25.4 a 03°39.0 13.0" sae! 35° | 04:01 04:35 ae 19:02 19:32 20:09 
551.9 02.0 o5e 0" $03°13.0 13.0 , 04:36 05:0 : : 19:08 19:3 
20 120°51.9 z 145°35.5 16.1' 03° ; : 54.7 N 10° 3 :04 05:27 18:26 18: 39 
: 02.6 160° : 00.0 13.0’ 54,7’ 04:53 05:18 : 8:50 19:17 
21 135°51.9 10.6 16.1 02° 7 0° : 05:40 18:13 18: 
++ 03.3 | 174° ; 47.0 13.0’ 54.7’ 05:06 05:31 05: 8:35 19:01 
22 150°52.0 45.7 161 02° av ° 5:53 18:00 18: 
. 04.0 189° : 33.9 13.0’ 54.7’ S 10 05:18 . 8:22 18:47 
23 165°52.0 04.7 Seen a 02° 20.9 13.0’ as 20° 05:29 | 06:05 17:47 18:09 18:35 
SD.=15.8  d=0.7 02°07.9 13.0" —54.7' 30° | 05:40 06: o6:19 | 17:34 © 17:57 AB: 
S.D.=14 - 35° : 08 = (06:34 17:19 17. at 
= .D.=14.9 ® | 05:45 06:15 06: : Le 18:13 
GHA Dec GHA 40 05:51 06:23 oS 17:11 17:37 18:07 
bs 180°52.1 N17°05.4 5 v Dec d HP 45° | 05:57 06:32 es 17:01 17:29 18:02 
1 195°52 : 218°31.2 16.2’ 501° ° ; 07:03 16:49 17:2 : 
dl 06.0 233° : 01°54.9 13.0’ , S 50 06:03 06: :20 17:56 
2 210°52 3°06.4 16.2’ ° 54.6 ° 6:42 07:17 16: 
3 Sates 06.7 | 247°41.6 16.2’ ee 13.0° 54.6” oe 06:06 06:47 07:24 ie 17:10 17:49 
: -+ 07.4 | 262° ai 8 13.0 54.6’ 06:09 06:52 : : 17:06 17:46 
4 240°52.2 16.9 16.2 01° 6 56° : 07:31 16:22 ; 
; 08.1 | 276° : 15.8 13.0' 46’ 6 06:12 06: ; : 17:00 17:4 
5 | 255°52.2 el eyes dee ee “Gag a6 58° | 06:16 oe oe | fetes. dees 11.40 
6 270°52.3.  N17°09.4 ony: , 00°49.8 13.0’ = 54.6" =a 06:19 07:10 : ar 16:49 17:36 
7 85°52 3 ia 306" 02.7 16.3’ 500° 36.7 13.0' ; : 07:58 15:54 16:42 17:33 
8 300°52.3 jae 320°38.0 16.3’ 00°23.7 a ae Lat. Moonrise : 
9 315°52.4 , 335°13.3 16.3’ — $00°10. : 54.5’ Fri Sat Moonset 
: ss 11.4 349° 4. ; 10.7 13.0’ 545° a Sun Fri 
_ 330°52.4 12.1 noe 16.3 N00° 02.3 13.0’ a N 72° 04:12 03:47 03:22 fe Sat Sun 
1 345°52.4 : : 16.3’ 00° : : ° ; 14:19 16: 
12.8 18°5 ; 15.3 13.0’ 54.5 N 70 04:03 6:11 18:04 
Oe ee ee || ae oe ga | ua sa 
52.5 14.1 O4 A. : NO0° 41.3 13.0’ , 66 03:50 03: : :30 16:07 17: 
14 sora 48°10.0 16.4’ 00° O' 54.5 64° 43 03:35 «| (14:34 oe 
14.8 62° , 54.2 13.0 54.5' 03:45 03:42 : : 16:06 17:38 
15 45°52. 5 45.4 16.4 01° 5 62° 03:39 14:37 
; s+ 15.5 77° : 07.2 13.0’ 54.4’ 03:41 03:41 : : 16:05 17:32 
16 60°52.6 20.8 16.4 01° 4 60° 03:41 14:40 
; 16.2 91° : 20.2 13.0' 54.4’ 03:37 03:40 : : 16:04 17:26 
17 75°52.6 168 sete 16.4 01°33.1 109° a N 58° 03:33 03:44 14:43 16:03 17:22 
18 90° 1.6 16.4 01°46.1 ; : is : 03:40 03:46 ; : 
a °52.6 -N47°17.5 | 121°07.0 16.4 1 12.9" 54.4" 56 03:30 03:39 03:48 eee eee SETS 
18.8 | 150°17. = 11.9 12.9" 54.4’ 03:25 03:38 ; ; 16:00 17:12 
21 135°52.7 17.8 16.4 02° a 50° 03:51 14:50 
: ++ 19.5 164° : 24.8 12.9 54.4" 03:23 03:3 : : 16:00 17:0 
Sy Weaeeeee else ae eee Ge baa! ase | 037 0337 ose | 1485 15:88 17:06 
165°52.8 c08 | 194°04.0 se 02°50.6 12.9" 54.3" N 40° | 03:13 03:36 14:55 15:58 = 17:01 
SD.=15.8 d=0.7 - 03° 03.4 12.9' 54.3’ 35° 03:10 03:35 03:58 14:57 15:57 16:56 
$.D.—148 30° | 03:06 04:01 15:00 15:56 
Sun GHA 03:35 = 04:03 16:52 
Dec GHA 20° 03:01 03: : 15:02 15:55 16. 
0 180° v Dec N 10° : :34 04:06 15:0 ; 49 
0°52.8. N17°21.5 : d HP 0 02:56 03:33 005 15:54 16:42 
1 195° : 208° 39.4 16.4 No3° 0° : : 04:10 15:08 : : 
2 sca 22.2 | 2239148 16.4’ oe 12.8' 54.3" ‘ 02:51 03:32 04:13 ied se 16:37 
22.8 | 237°50. s 91 12.8 543’ 10° | 02:46 , 52 16:32 
3 225°52.9 50.2 16.4 03° 3 3 03:31 04:16 . 
: ++ 23.5 | 252°2 . 41.9 128’ 543° 20 02:41 ; : 15:14 15:51 16: 
4 240°52.9 5.6 16.4 03° 3 3 03:30 04:19 : 6:27 
24.2 | 267°0 54.7 12.8’ 54.3" 30 02:35 15:17 15:49 
5 255°52.9 1.0 16.4 04°0 : 6 03:29 04:23 : 16:22 
24.8 | 281°3 , 7.5 12.8 54.3 35 02:32 03: : 15:20 15:48 16: 
° 270°53.0  N17°25.5 ° a eee 04°20.3 12.7" 54.3 40° | 02:28 oo oe 15:22 15:47 ee 
7 985°53.0 ae ape 16.4. N04°33.0 += 12.7’ S 45° 02:24 . Pe 15:24 15:46 6 
8 300°53.0 ; . 16.4’ 04°45. : 3 é , :30 15:26 ; : 
: 26.8 | 325° , 45.7 12.7’ = 54.2’ S50 02:18 ; ; 15:45 16:05 
9 315°53.1 Jn oe °22.5 16.4 Gea a, asa! poe | van 03:27 (04:34 15:29 15: 
10 330°53.1 28.1 stn 16.3" ansaid. 4a 54.2 mie . 03:26 04:35 1541 S 15:59 
11 345°53.1 : 54° 33.2 16.3’ 05° : : 54.2’ 3 : 03:26 04:37 : : 15:57 
: 28.8 9°08 : 5° 23.7 12.6’ 54.2" 56 02:10 : : 15:32 15:43 15: 
1 vrso1 NI a9 oe: 16.3) 05°36.4 12.6) 54.2 Pail gee ee ee eC feet 
7 15°53.2 ol a Mice igh. ceer |e Lee Pe eee ee 
is | 45°83 goal aeee Gee cee. Be 54.2" a 
. ++ 31.4 67°29. 3 6°14.1 12.5’ 54.2" Sun 
16 60°53.2 30.1 pene 16.3’ 06° 26.6 12.5’ 5 ve Day Eqn.of Time Me Moon 
- || eae | ee ee ee a oo” | Pass oe Age 
: 2 , . : 208 ‘ass 
: oe ieesa | aaa ee 06°51.6 12.5’ 542° mm:ss so mm:ss_ | hh:mm oe irs 25.27 
05°53.3 341 oat 2) NO7°04.0 12.4" 07 | 03: : :mm_ | 16-5% 
. , . 1 25 03:2 ; 
20 120°53.3 125°50.7 16.2 07° 54.1 :26 11:57 09: 
34.7 | 140° : 16.4 12.47 541’ 08 | 03:28 03: ; :01 21:22 a> 
21 135°53.3 bese eM a 228 16.2 07°28.8 12.4’ 09 | 03:31 ee 09-42 22.02 | (am 
22 150° 55° 01.0 16.2’ ° 54.1 03:33 11:56 ; \ 
23 16 aca 36.0 169°36.2 16.1’ O7 41.2 12.3’ 54.1’ 10:22 22:43 N 
pica a OO ee ee 07°53.5 12.3' 54.1" 
SD.=15.8 d=0.7 : 08°05.8 12.3’ 54.1’ 
S.D.=14.8 
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May 10, 11, 12 (Mon., Tue., Wed.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 228°00.4 | 169°01.0 N20°23.9 | 126°58.2 N24°28.8 | 256°04.6 $12°21.8 | 271°59.4 $17°22.9 Alpheratz 357°38.1 29° 12.2 
1 243°02.9 | 184°00.3 24.6 | 141°59.0 28.7 | 271°06.7 21.7 | 287°01.8 22.9 Ankaa 353°10.5 = -42°11.4 
2 258°05.3 | 198°59.6 25.3 | 156°59.7 28.5 | 286°08.9 21.6 | 302°04.3 22.9 Schedar 349°34.8 56°38.9 
3 273°07.8 | 213°58.8 ++ 26.0 | 172°00.5 ++ 28.4 | 301°111 ++ 21.5 | 317°06.7 ++ 229 Diphda 348°50.6 = -17°52.3 
4 288°10.3 | 228°58.1 26.8 | 187°01.3 28.3 | 316°13.3 21.4 | 332°09.1 22.9 Achernar 335°23.1 — -57°07.7 
5 303°12.7 | 243°57.4 27.5 | 202°02.1 28.2 | 331°15.4 21.3 | 347°11.5 22.9 Hamal 327°54.9 —-23°33.5 
6 318°15.2 | 258°56.7 N20°28.2 | 217°02.9 N24°28.0 | 346°17.6 $12°21.2 2°13.9 $17°22.8 Polaris 315°53.2 9°21.1 
7 333°17.7 | 273°55.9 28.9 | 232°03.7 27.9 1°19.8 21.1 17°16.3 22.8 Acamar 315°14.5 — -40°13.3 
8 348°20.1 | 288°55.2 29.7 | 247°04.5 27.8 | 16°21.9 21.1 | 32°18.7 22.8 Menkar — 314°09.6 4°10.2 
9 3°22.6 | 303°545 +--+ 304 | 262°05.3 -- 27.7 | 319241 +--+ 210 | 479211 «+ 228 Mirfak — 308°33.0 — 49°56.0 
10 18°25.1 | 318°53.7 31.1 | 277°06.1 27.5 | 46°26.3 20.9 | 62°23.5 22.8 Aldebaran — 290°43.4 —16°33.0 
11 33°27.5 | 333°53.0 31.8 | 292°06.9 27.4 | 61°28.5 20.8 | 77°25.9 22.8 Rigel 281°07.1 8° 10.8 
12 48°30.0 | 348°52.3 N20°32.6 | 307°07.7 N24°27.3 | 76°30.6 $12°20.7 | 92°28.3 $17°22.8 ee ees ses 
13 63°32.4 3°51.6 33.3 | 322°08.5 27.2 | 91°32.8 20.6 | 107°30.8 22.8 Ea 4k STOR Oba ane 
14 78° 34.9 18°50.8 34.0 | 337°09.3 27.0 | 106°35.0 20.5 | 122°33.2 22.8 i ae STR A eae 
15 93° 37.4 33°50.1 ++ 34.7 | 352°10.1 ++ 26.9 | 121°37.2 ++ 204 | 137°356 <-+ 228 ae ieee a 7O8Es 6 ae 
16 | 108°39.8 | 48°49.4 35.4 7° 10.9 26.8 | 136°39.3 20.3 | 152°38.0 22.7 Tanna SEREEL: ceo 7 
° ° ° ° ° . ‘4 : 
17 123°42.3 | 63°48.6 36.1 | 22°11.7 26.7 | 151°41.5 20.2 | 167°40.4 22.7 Shue. oeneook ~ cigead 6 
18 138°44.8 | 78°47.9 N20°36.8 | 37°12.5 N24°26.5 | 166°43.7 $12°20.1 | 182°42.8 $17°22.7 Adhara 255°085  -29°003 
19 153°47.2 93°47.2 37.6 | 52°13.3 26.4 | 181°45.8 20.0 | 197°45.2 22.7 Procyon 244°54.1 5°10.2 
20 168° 49.7 108° 46.4 38.3 67°14.0 26.3 196° 48.0 19.9 212°47.6 22.7 Pollux 243°21.2 27°58.5 
21 183°52.2 | 123°45.7 ++ 39.0 | 982°14.8 ++ 26.1 | 211°50.2 ++ 19.8 | 227°500 ++ 227 Avior 234°16.1  -59°34.9 
22 198°54.6 138°.45.0 39.7 97°15.6 26.0 226°52.4 19.7 242°52.4 22.7 Suhail 222° 48.5 -43°31.3 
23 213°57.1 153°44.2 40.4 112°16.4 25.9 241°54.5 19.6 257° 54.9 22.7 Miaplacidus 221° 38.8 -69° 48.5 
Mer.pass.:08:47 v-0.7 d0.7 m-3.8 v0.8 d-0.1 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 Alphard = 217°50.7 -8°45.1 
Regulus 207°37.6 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.5  61°38.5 
Denebola 182° 27.9 4° 27.3 
0 228°59.5 | 168°43.5 N20°41.1 | 127°17.2 N24°25.8 | 256°56.7 $12°19.5 | 272°57.3 $17°22.7 Gienah 175°46.4 —--17°39.7 
1 244°02.0 | 183°42.8 41.8 | 142°18.0 25.6 | 271°58.9 9.4 | 287°59.7 22.7 Acrux 173°028  -63° 13.2 
2 259°04.5 | 198°42.0 42.5 | 157°18.8 25.5 | 287°01.1 9.3 | 303°02.1 22.7 Gacrux 171°545 -57°14.1 
3 274°06.9 | 213°41.3 ++ 43.2 | 172°19.6 ++ 25.4 | 302°03.3 ++ 19.2 | 318°045 ++ 226 Alioth 166°153 55°50.9 
4 289°09.4 | 228°40.6 43.9 | 187°20.4 25.2 | 317°05.4 9.1 | 333°06.9 22.6 Spica 158°25.2 -11°16.4 
5 304°11.9 | 243°39.8 44.6 | 202°21.2 25.1 | 332°07.6 9.0 | 348°09.3 22.6 Alkaid 152°540  49°126 
6 319°14.3 | 258°39.1 N20°45.3 | 217°22.0 N24°25.0 | 347°09.8 $12°18.9 3°11.7  $17°22.6 Hadar 148°39.6 -60°28.6 
7 334°16.8 | 273°38.3 46.0 | 232°22.8 24.8 2°12.0 8.9 18°14.2 22.6 Menkent  148°00.8 — -36°28.5 
8 349°19.3 | 288°37.6 46.7 | 247°23.6 24.7 17°14.1 8.8 | 33°16.6 22.6 Arcturus  145°50.4 9°04.3 
9 4°21.7 | 303°36.9 ++ 47.4 | 262°24.4 ++ 246 | 32°163 ++ 187 | 48°190 ++ 226 Rigil Kent. 139°43.7 -60°55.4 
10 19°24.2 | 318°36.1 48.1 | 277°25.2 24.4 | 47°18.5 8.6 | 63°21.4 22.6 Kochab 137°18.7 = 74°04.2 
11 34°26.7 | 333°35.4 48.8 | 292°26.0 24.3 | 62°20.7 8.5 | 78°23.8 22.6 Zuben'ubi 136°59.0 = -16° 07.8 
12 49°29.1 | 348°34.6 N20°49.5 | 307°26.8 N24°24.2 77°22.9  §12°18.4 93°26.2 $17°22.6 Alphecca — 126°06.0 26° 38.6 
13 64°31.6 3°33.9 50.2 | 322°27.6 24.0 | 92°25.0 8.3 | 108°28.6 22.6 Antares 112°19.2 -26°28.7 
14 79° 34.0 18°33.2 50.9 | 337°28.4 23.9 | 107°27.2 8.2 | 123°31.0 22.6 Atria 107°15.6 = -69°03.8 
15 94°36.5 | 33°32.4 ++ 51.6 | 352°29.2 ++ 23.8 | 122°204 ++ 181 | 138°33.5 ++ 225 Sabik —102°05.9 — -15° 45.0 
16 | 109°39.0 | 48°31.7 52.3 7°30.0 23.6 | 137°31.6 8.0 | 153°35.9 22.5 Shaula —-96°14.1_— -37°07.0 
17 | 124°41.4 | 63°30.9 53.0 | 22°30.7 23.5 | 152°33.8 7.9 | 168°38.3 22.5 Rasalhague = 96° 01.1 2°32.6 
é _ 5 . S . 5 3 5 Eltanin 90°43.2 —-51°29.0 
18 139°43.9 | 78°30.2 N20°53.7 | 37°31.5 N24°23.4 | 167°35.9 $12°17.8 | 183°40.7 $17°22.5 ease Bae seo 3 <qdP ON A 
19 154° 46.4 93°29.4 54.4 | 52°32.3 23.2 | 182°38.1 7.7 | 198°43.1 22.5 ene Ves ° Ronse. SReda 
20 169°48.8 | 108°28.7 55.1 67°33.1 23.1 | 197°40.3 7.6 | 213°45.5 22.5 ‘5 a Tee a > BP ied 
21 184°51.3 | 123°28.0 ++ 55.7 82°33.9 ++ 23.0 | 212°425 ++ 17.5 | 228°48.0 ++ 225 ea ably eens 
22 199°53.8 | 138°27.2 56.4 | 97°34.7 22.8 | 227°44.7 7.4 | 243°50.4 22.5 eaaec: Baio” «kebae 6 
° ° fe} O° ° “ = bs 
23 | 214°56.2 | 153°26.5 57.1 | 112°35.5 22.7 | 242°46.8 7.3 | 258°52.8 22.5 esti. w ceae a) - sae sane 
Mer. pass. :08:43 v-0.7 d0.7 m-3.8 v0.8 d-0.1 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 Enif 33°41.8 9°58.2 
Al Na'ir —.27°36.8 = -46°51.3 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.0 -29° 30.6 
o | 229°58.7 | 168°25.7 N20°57.8 | 127°36.3 N24°22.6 | 257°49.0  $12°17.3 | 273°55.2  $17°22.5 Scheat = :13°48.2 28°16 
‘ : : : : ; : : Markab —:13°33.0 15°18.9 
1 245°01.2 | 183°25.0 58.5 | 142°37.1 22.4 | 272°51.2 7.2 | 288°57.6 22.5 
2 260°03.6 | 198°24.2 59.2 | 157°37.9 22.3 | 287°53.4 7.1 | 304°00.0 22.5 |[ May 10 Mon SHA Mer.pass 
3 275°06.1 | 213°23.5 20°59.8 | 172°38.7 ++ 22.2 | 302°55.6 ++ 17.0 | 319°024 ++ 225 Venus 301°00.6 12:45 
4 290°08.5 | 228°22.7 21°00.5 | 187°39.5 22.0 | 317°57.8 6.9 | 334°04.9 22.4 Mars  258°57.7 15:31 
5 305°11.0 | 243°22.0 01.2 | 202°40.3 21.9 | 332°59.9 6.8 | 349°07.3 22.4 Jupiter —-28°04.2 06:55 
6 320°13.5 | 258°21.2 N21°01.9 | 217°41.1 N24°21.7 | 348°02.1 $12°16.7 4°09.7 $17°22.4 Saturn 43°59.0 05:51 
7 335°15.9 | 273°20.5 02.5 | 232°41.9 21.6 3°04.3 6.6 19°12.1 22.4 
8 | 350°18.4 | 288°19.7 03.2 | 247°42.7 21.5 | 18°06.5 65 | 34°14.5 22.4 || May ee Sees ge 
9 5°20.9 | 303°19.0 ++ 03.9 | 262°43.5 ++ 21.3 | 33°08.7 ++ 164 | 49°169 ++ 224 Mars 258°17-7 15.30 
10 20°23.3 | 318°18.2 04.6 | 277°44.3 21.2 | 48°10.9 6.3 | 64°19.4 22.4 Jupiter 27°57.2 06:51 
11 35°25.8 | 333°17.5 05.2 | 292°45.1 21.0 | 63°13.0 6.2 | 79°21.8 22.4 Suen aioe 7 ae 
12 50°28.3 | 348°16.7 N21°05.9 | 307°45.9 N24°20.9 | 78°15.2 $12°16.1 94°24.2 §17°22.4 
13 65°30.7 3°16.0 06.6 | 322°46.7 20.8 93°17.4 6.1 | 109°26.6 22.4 || May 12 Wed SHA Mer.pass 
14 80° 33.2 18°15.2 07.3 | 337°47.5 20.6 | 108°19.6 6.0 | 124°29.0 22.4 Venus —_298°27.0 12:47 
15 95°35.6 | 33°14.5 -+ 07.9 | 352°48.3 ++ 20.5 | 123°218 ++ 15.9 | 139°315 -+ 224 Mars 257°37.6 15:29 
16 110°38.1 48° 13.7 08.6 7°49.1 20.3 | 138°24.0 5.8 | 154°33.9 22.4 Jupiter 27°50.3 06:48 
17 125°40.6 | 63°13.0 09.3 22°49.9 20.2 | 153°26.2 5.7 | 169°36.3 22.3 Saturn 43°56.5 05:43 
18 140°43.0 | 78°12.2 N21°09.9 | 37°50.6 N24°20.1 | 168°28.3 $12°15.6 | 184°38.7 $17°22.3 Horizontal parallax 
19 155° 45.5 93°11.5 10.6 | 52°51.4 19.9 | 183°30.5 5.5 | 199°41.1 22.3 Venus: 0.1 
20 170°48.0 | 108°10.7 11.3 | 67°52.2 19.8 | 198°32.7 5.4 | 214°43.5 22.3 Mars: 0.1 
21 185°50.4 | 123°10.0 ++ 119 | 82°53.0 ++ 19.6 | 213°349 ++ 15.3 | 229°460 ++ 223 
22 | 200°52.9 | 138°09.2 12.6 | 97°53.8 19.5 | 228°37.1 5.2 | 244°48.4 22.3 
23 | 215°55.4 | 153°08.4 13.2 | 112°54.6 19.3 | 243°39.3 5.1 | 259°50.8 22.3 
Mer. pass. :08:39 v-0.7 d0.7 m-3.8 v0.8 d-0.1 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 
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2021 May 10 to May. 12 





































































































































































































h Sun M 
M 
= GHA Dec GHA : or 
180°53.4  N17° & d H 
1 195°53.4 . 198° 46.4 16.1 NO08° 18.0 12.2" E Lat. Twilight 
2 210°53.5 pie 213°21.5 61° aeons “ae 54.1 Naut. Civi Sunrise | Sunset Twilight 
3 295°53.5 358 aie 16.1’ 08°42.4 i. oe N 72° Civil Naut. 
7 240°53.5 31.6  16.0° 08°54. 4.1" hi 7oe 
. 6 ‘ 70 
5 255°53.5 pe pace 6.0' area? ae ae 68° 01:22 29:39 
6 270°53.5 N17°41.3 : 6 16.0" 00°188 121 a 66° 00:20 02:08 21:49 
: 285°53.6 pce ee No9°30.8 12.0 54.1’ 64" ae gata. | saree ao 
300° 53.6 a. poe 5.9" 09° 42.8 7 : 62° 02. : 20:56 22:25 
9 315°53.6 6 315° 26.4 15.9’ 09° : 12.0 54.1' 60° , :07 03:17 20:38 : 
. » 43.2 ° : 9°54.8 119° , 00:17 02:32 ‘ 21:49 
10 | 330°53.6 330°01.3 15.9" 10° 9’ 54.0 3 03:32 | 20:23 
: 43.9 | 344° 2, 0°06.7. «11.9' 54.0" N 58 01:23 : 21:24 = 
11 | 345°53.6 Cree ee, ee | eee. oe oe ee ae ee 
13 0°53.7 -N17°45.2 13°45. . 10°30.5 11.8 54.0 54° | 02:18 03:20 aa 19:59 20:48 22:01 
14 ee 45.8 28°205 ce N10°42.3  11.8' 54.0" oe 02:36 03:31 as io 20:35 21:38 
53.7 46.5 eee av 10°54.0 11.7 a 02:51 «03: 42 20:23 21: 
ie 45°53.7 - A741 ae 15.7" 11°05.7 «11.7 S 45° | 03:20 ae ee 19:34 20:13 a 
17 ae al sue. dee 4a aa aaor || N40c | 03:41 04:18 04: .| 2) oe 
8 48.4 . : 11°29.1 11.6’ . 35° : : :49 19:05 : ; 
86° 39.2 , 1.6' 54.0" 03:58 04:32 : 9:35 20:1 
18 90°53.8 N17° 5.6 11°40.6 : 30° . 05:00 18: :13 
’ 17°49.0 | 101° ; 11.6 54.0' 04:12 04:4 754 9:21 19: 
19 105°53.8 01° 13.8 5.6" N11° 20° 43 05:09 18:44 255 
: 49.7 115° : 1°52.2 11.5' ' 04:34 05:02 ‘ : 9:10 19:4 
20 120°53.8 5°48.4 15.5" 15° 54.0 N 10° 05:26 18:27 os 
: 50.3 130° a 2° 03.7 11.5’ , 04:52 05:18 : : 8:51 19:1 
21 135°53.8 22.9 5.5 42° 54.0 0° 05:40 18:13 :19 
: - 51.0 | 144° 2 2°15.1 0 11.4" , 05:06 = 05:31 ; 8:35 19:01 
22 150°53.8 57.4 15.5 12° 54.0 05:53 18:00 : 
. 51.6 159° 26.5 11.4’ , S 10° 05:1 : 8:22 18:47 
33 eee 59°31.8 15.4 19° ‘54.0 5 18 05:44 (06:06 ; 
— 52.3 | 174°06.2 15.4" oe awe, co 20° | 05:30 05:57 06:20 rss 8:09 18:34 
SD.=15.8 d—0.7 49.2 11.3’ 54.0" 30 05:41 17:33 7:56 
=— S.D.=14.7 - 35° ; cee 06:35 17:17 : 18:23 
ce : .D.=14. : 05:47 06:18 06: : 7:42 18:11 
HA Dec GHA 40 05:53 06:26 oo 17:08 7:35 18:05 
a : : : 
: 180°53.9 N17°52.9 | 188° Oe d HP 45° | 06:00 06:35 oe 1008 7:26 17:59 
1 195°53.9 88° 40.6 5.3’ N13° 3 07:07 16:45 ; 
3 aigees, 535 | 203°149 15.3" 13°00.4 11.2" 54.0" S50 06:07 06:46 07:2 v7 17:52 
; ; 0°53.9 54.2 217°49.2 ‘ 2 13°11.6 11.2' 54.0" 52° 06:10 06:51 0 : 1 16:31 7:06 17:45 
; 225°53.9 eae 2 ee ele ee te ae 7:01 «17.42 
5 ce 55.5 | 246°57.7 a 13°33.8 11.1’ 54.0’ 56° | 06:17 07:02 0 a oe 6:56 17:39 
55°54.0 te. 2 13°44.9 11.0’ 54.0" plc ores eee | ee 6:50 ‘17.35 
6 | 27o%s.0  NIT°56.7 | 276° ace io feiecS) Gag. “Gage |e ieee ee lee ee 1731 
5°54.0 : N14°06.8 i 5:47 6:36 
8 300°54.0 lee Tee aya cess Lat Moonrise vet 
9 315°54.0 : 305°14.0 5.0" 14°98. 8 53.9’ : Mon 7 Moonset 
, - 58.7 | 319° , 28.5 10.8 53.9’ ue Wed 
10 330°54.0 48.0 15.0 14°39. 3.9 N 72° 02:56 Mon Tue Wed 
11 aareean ane 334°22.0 14.9" mia ne 530" |’ any gor 02:21 = 01:13 20:06 22:44 
, 348°55.9 ' 7 53.9" 03:09 02: ; ; = 
- ee N18°00.6 3°29.7 ee 15°00.6 10.6’ 53.9’ 68° | 03:19 Hehe Hae 19:43 21:47 _ 
15°54.1 01.2 one 14.8 N15°11.1 10.5’ , 66° 03:28 03: 45 19:25 21:14 2 : 
14 30°54.1 01.8 ee 14.8' 15°21.7 105" es 64° 03:35 Pe 03:10 19:11 20:50 er 
15 45°54.1 . 7.3 4.7 ona: : 9" ° ; : 03:30 19: : 37 
: + 02.5 47° ; 15°32.1 10.4’ ' 62 03:42 03: ; 9:00 20:31 22: 
= 60°54.1 03.1 ae 11.0 147 15°425 104° aed 60° | 03:48 ees 03:46 18:50 20:16 ay 
7 75°54.1 : 44.7 4.6 ° . 53.9 152 03:59 18: “44 
‘ : 03.7 76°183 146’ 15°52.8 10.3’ 53.9’ N58° | 03:53 04:00 ane 20:04 21:26 
S 90°54.1 N18°04.4 90°51.9 : 16°03.1 10.2’ 53.9’ 56° 03:57 04.08 04:11 18:35 9:53 21-11 
an ee 05.0 105°25 4 ie N16°13.3 10.2’ 53.9' 54° 04:01 04:14 nie 18:29 9:43 20:58 
ai aul 05.6 119°58.8 fey 16°23.5 10.1’ 53.9' 52° 04:05 04:20 Hee 18:23 9:35 20:47 
29 35 °54.2 * 06.3 134°323 . 16°33.5 10.0’ 53.9 50° 04:08 04:25 oF 18:18 9:28 20:37 
150°54.2 06.9 | 149°0S. 4 16°43.5 10.0’ “a 45° 04:15 ‘ 45 18:13 9:21 : 
23 165°54 49° 05.6 4.3 ° : 53.9 04:36 05:01 : ‘ 20:29 
2 07.5 | 163°38.9 14.3’ 16°53.5 9.9" 53.9" N 40° | 04:21 04: =o aor 2080 
SD.=15.8 d=0.6 : 17° 03.3 9.8' 53.9’ 35° 04:27 es us % 17:55 8:55 19:5 
w S.D.=14.7 30° | 04:31 : oo 17:48 8:45 a 
led GHA Dec GH 20° 04:3 05:01 05:34 17:42 8: 19:42 
0 180° 7 ne Dec N 10° 39 05:14 05:51 17: :36 19:31 
54.2 N18°08.2 3 d HP 10 04:47 05: 7:31 8:21 : 
1 195°54.2 08.8 ae 12.2 14.2 N17°13.1 9.8" o° 04:53 | 06:05 17:22 8-08 ee 
2 210°54.2 . 45.4 14.2 i7ton. : 53.9" . : 06:19 17:1 : : 
: 09.4 ° : 7° 22.9 9.7’ ; S 10° : . :13 7:56 18: 
3 S55oKs o ee ae al eee. ao 53.9! 308 e 05:46 «06:33 ioe i“ 8:41 
4 240°54.2 07 1's? 14.1 17°42.1 9. , 53.9 30° :07 05:57 06:47 16:56 ee 18:26 
5 | 255°54.3 Dh Ge. aa isle 9.8) 83.9 elie ee ce. oe 
6 270°54.3 57.8 4.0' 18°011 ao ' ° : 06:17 07:14 16: ; 17:51 
; N18°11.9 265° : 9.4 53.9’ 40 05:26 06:2 6:39 7:08 17: 
7 285°54.3 65° 30.7 13.9’ N18° . 45° :26 07:26 16:33 7:40 
; 2.6 | 280° ; 8° 10.4 9.3" i 05:33 06:36 : 6:59 17:2 
8 300°54.3 03.6 3.9 18° 53.9 07:39 16: :28 
; 32 5 9 8°19.7 9.3’ ; S 50° 5 :25 6:47 : 
9 ain'na 3 ae omer poe Gee es | eee: oe.) er Lies 
10 330°54 : 09° 09.2 13.8" ° . 53.9 5:44 06:54 08: : 6:34 16:56 
3 44 P 18°38.1 9.1’ ; 54° : 8:04 16:11 : 
11 345°54.3 2 of 3.7’ ies ae 53.9 se ae 07:00 08:12 1606 a 16:48 
12 ee oe a ee eee : 53 07:07 ~—08:22 at 18 
. N18°15.7 ° , . 8.9 53.9’ 58 05:58 : 16:01 6:13 : 
13 15°54.3 hee a ee , {L_$.60°_ | 06:03 ie ||, 2228 a ae 
14 30°5 : 7°19.9 3.5’ ° : 53.9 : 07:24 08:46 ; : 16:16 
4.3 6.9 21° 19° 13.9 8.8" : 15:49 5:54 
15 45°54.3 : 1°52.4 13.5’ 19° : 53.9 x 16:03 
. 75 36° 9° 22.6 8.7’ ' Sun 
16 60°54.3 6° 24.8 3.4 19° . 54.0 E . M 
: 8.2 50° i 31.3 8.6" 54.0’ Day qn.of Time Me oon 
17 75°54.3 88 ete 13.4 19°39.9 357 a oo" 12h p Be Mer.Pass. Age 
i 90°54.3 N18°19.4 es 13.3 19°48.4 8.5’ 54.0" mm:ss mmi:ss tee brutal Lower 28-1 
20 ae 20.0 94°34.1 oo N19°56.8 8.4" 54.0’ 10 03:34 03:35 oe 2-0% 
at | 195%aa 206 | 100°063 132 see 83° 54.0 | 033s 0336 0 iiss | iiae >. 
: 21.3 | 123° an A 8.2' , 12 | 03:37 : ; 1:46 — ) 
22 150°54.4 21.9 acne 3.1 20° 21.6 8.1’ 54.0" 03:37 11:56 12:30 00:07 
23 | 165°54.4 10.5 13.0’ 20° a oe 
: 22.5 | 152°42.5 3.0" 2 oe 8.0' 54.0" 
SD.=15.8 d=0.6 - 0° 37.6 7.9' 54.0’ 
S.D.=14.7 
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May 13, 14, 15 (Thu., Fri., Sat.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 230°57.8 | 168°07.7 N21°13.9 | 127°55.4 N24°19.2 | 258°41.5 $§12°15.0 | 274°53.2 $17°22.3 Alpheratz 357°38.1 29° 12.2 
1 246°00.3 | 183°06.9 14.6 | 142°56.2 19.1 | 273°43.6 15.0 | 289°55.6 22.3 Ankaa 353°10.5 = -42°11.4 
2 261°02.8 | 198°06.2 15.2 | 157°57.0 18.9 | 288°45.8 14.9 | 304°58.1 22.3 Schedar  349°34.8 56° 38.9 
3 276°05.2 | 213°05.4 ++ 15.9 | 172°57.8 ++ 18.8 | 303°48.0 ++ 148 | 320°005 ++ 223 Diphda 348°50.6 ~—--17°52.3 
4 291°07.7 | 228°04.7 16.5 | 187°58.6 18.6 | 318°50.2 14.7 | 335°02.9 22.3 Achernar — 335°23.0 — -57°07.7 
5 306°10.1 | 243°03.9 17.2 | 202°59.4 18.5 | 333°52.4 14.6 | 350°05.3 22.3 Hamal — 327°54.9 23° 33.5 
6 321°12.6 | 258°03.1 N21°17.8 | 218°00.2 N24°18.3 | 348°54.6 $12°14.5 5°07.7 $17°22.3 Polaris 315°52.7 89°21.1 
7 336°15.1 | 273°02.4 18.5 | 233°01.0 18.2 3°56.8 14.4 20° 10.2 22.3 Acamar — 315°14.5 —-40° 13.3 
8 351°17.5 | 288°01.6 19.1 | 248°01.8 18.0 18°59.0 14.3 35° 12.6 22.3 Menkar 314° 09.6 4°10.2 
9 6°20.0 | 303°00.9 ++ 19.8 | 263°02.6 ++ 17.9 34°01.2 ++ 142 50°15.0 + + 22.2 Mirfak — 308°33.0 49° 56.0 
10 21°22.5 | 318°00.1 20.4 | 278°03.4 17.8 49°03.4 14.1 65°17.4 22.2 Aldebaran — 290°43.4 16°33.0 
11 36°24.9 | 332°59.3 21.1 | 293°04.2 17.6 | 64°05.5 14.1 | 80°19.9 22.2 Rigel 281°07.1 — -8° 10.8 
12 | 51°27.4 | 347°58.6 N21°21.7 | 308°05.0 N24°17.5 | 79°07.7 $12°14.0 | 95°22.3. $17°22.2 ae Se re 
13 66°29.9 2°57.8 22.4 | 323°05.8 17.3 94°09.9 13.9 | 110°24.7 22.2 ae ie Braeie 6 pee a7 i 
14 81°32.3 17°57.1 23.0 | 338°06.6 17.2 | 109°12.1 13.8 | 125°27.1 22.2 Al He Seat eae 
15 96° 34.8 32°56.3 ++ 23.7 | 353°07.4 ++ 17.0 | 124°14.3 ++ 13.7 | 140°29.5 ++ 22.2 nae ie ae aaa 
16 | 111°37.3 | 47°55.5 24.3 8°08.2 16.9 | 139°16.5 13.6 | 155°32.0 22.2 ee ote Beascid esbane 
17 | 126°39.7 | 62°54.8 25.0 | 23°09.0 16.7 | 154°18.7 13.5 | 170°34.4 22.2 Sener “aeROs6 4, .cigoaa'o 
1g | 141°42.2 | 77°54.0 N21°25.6 | 38°09.8 N24°16.6 | 169°20.9 $12°13.4 | 185°36.8  $17°22.2 Adhara 255°085  -29°003 
19 | 156°44.6 | 92°53.2 26.2 | 53°10.6 16.4 | 184°23.1 13.3 | 200°39.2 22.2 Procyon 244°54.2 5°10.2 
20 | 171°47.1 | 107°52.5 26.9 | 68°11.4 16.3 | 199°25.3 13.2 | 215°41.7 22.2 Pollux 243°21.2 27°58 5 
21 | 186°49.6 | 122°51.7 ++ 27.5 | 83°12.2 -+ 16.1 | 2149275 ++ 13.2 | 230°441 -+ 22.2 Avior 234°16.1 —--59°34.9 
22 | 201°52.0 | 137°50.9 28.2 | 98°13.0 16.0 | 229°29.7 13.1 | 245°46.5 22.2 Suhail 222°485  -43°31.3 
23 | 216°54.5 | 152°50.2 28.8 | 113°13.8 15.8 | 244°31.9 13.0 | 260°48.9 22.2 Miaplacidus 221°38.9 —--69°.48.5 
Mer.pass.:08:35 v-0.8 d0.7 m-3.8 v0.8 d-0.1 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 Alphard 217°50.7 -8°45.1 
Regulus 207°37.6 1°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec ; oe es eek 
0 231°57.0 | 167°49.4 N21°29.4 | 128°14.6 N24°15.7 | 259°34.0 $12°12.9 | 275°51.3. $17°22.2 Sean 175°464  -17°39.7 
a 246°59.4 | 182°48.6 30.1 | 143°15.4 15.5 | 274°36.2 12.8 | 290°53.8 22.2 Acrux 173°02.9--63° 13.2 
2 262°01.9 | 197°47.9 30.7 | 158°16.2 15.4 | 289°38.4 12.7 | 305°56.2 22. Gacrux 171°545 -57°14.1 
3 277°04.4 | 212°47.1 ++ 31.3 | 173°17.0 ++ 15.2 | 304°40.6 ++ 126 | 320°586 -+ 22. Alioth  166°153 55°50.9 
4 292°06.8 | 227°46.3 32.0 | 188°17.7 15.1 | 319°42.8 12.5 | 336°01.0 22. Spica 158°25.2—--11°164 
5 307°09.3 242° 45.6 32.6 203°18.5 14.9 334° 45.0 12.4 351°03.5 22. Alkaid 152°54.0 49°12.6 
6 322°11.8 | 257°44.8 N21°33.2 | 218°19.3 N24°14.8 | 349°47.2 $§12°12.4 6°05.9 $§17°22 Hadar  148°39.6  — -60°28.6 
7 337°14.2 | 272°44.0 33.8 | 233°20.1 14.6 4°49.4 12.3 | 21°08.3 22. Menkent  148°00.8  -36°28.5 
8 352°16.7 | 287°43.3 34.5 | 248°20.9 14.5 19°51.6 12.2 | 36°10.7 22. Arcturus 145°50.4 9°04.4 
9 7°19.1 | 302°42.5 ++ 35.1 | 263°21.7 ++ 143 | 349538 ++ 121 51°13.2 ++ 22. Rigil Kent. 139°43.7. _ -60°55.4 
10 22°21.6 | 317°41.7 35.7 | 278°22.5 14.2 | 49°56.0 12.0 | 66°15.6 22. Kochab 137° 18.7 74° 04.2 
11 37°24.1 | 332°40.9 36.3 | 293°23.3 14.0 | 64°58.2 11.9 | 81°18.0 22. Zuben'ubi 136°59.0 ~—- -16° 07.8 
12 52°26.5 | 347°40.2 N21°37.0 | 308°24.1 N24°13.8 80°00.4 $12°11.8 96°20.4 $17°22. Alphecca — 126°05.9 26° 38.6 
13 67°29.0 2°39.4 37.6 | 323°24.9 13.7 95° 02.6 11.7 | 111°22.9 22. Antares = 112°19.2 -26°28.7 
14 82°31.5 17° 38.6 38.2 | 338°25.7 13.5 | 110°04.8 11.7 | 126°25.3 22. Atria 107°15.5 = -69°03.8 
15 97°33.9 | 32°37.8 ++ 38.8 | 353°26.5 ++ 13.4 | 125°07.0 ++ 11.6 | 141°27.7 += 22. Sabik — 102°05.9— -15° 45.0 
16 | 112°36.4 47°37.1 30.4 8°27.3 13.2 | 140°09.2 11.5 | 156°30.1 22. Shaula 96°14.1 — -37°07.0 
17 | 127°38.9 62° 36.3 40.1 23°28.1 13.1 | 155°11.4 11.4 | 171°32.6 22. Rasalhague 96°01.0 2°32.6 
1g | 142°41.3 | 77°35.5 N21°40.7 38°28.9 N24°12.9 | 170°13.6 $12°11.3 | 186°35.0  $17°22 i Se ees ad 
19 | 157°43.8 92°34.8 41.3 53° 29.7 12.8 | 185°15.8 11.2 | 201°37.4 22 one ae aaa. | seed 
20 | 172°46.2 | 107°34.0 41.9 | 68°30.5 12.6 | 200°18.0 11.1 | 216°39.9 22 j are Pesci etna 
21 187°48.7 | 122°33.2 ++ 42.5 83°31.3 ++ 12.4 | 215°20.2 ++ 11.0 | 231°42.3 22 se Bonet. Reena 
22 | 202°51.2 | 137°32.4 43.1 98°32.1 12.3 | 230°22.4 11.0 | 246°44.7 22 Becasae seins nity 
O° ° ° ° ° + = by 
23 | 217°53.6 | 152°31.6 43.7 | 113°32.9 12.1 | 245°24.6 10.9 | 261°47.1 22.0 ee pat meee 
Mer.pass.:08:31 v-0.8 d0.6 m-3.8 v0.8 d-0.2 m1.6 v2.2 d0.1 m-2.1 v2.4 d0.0 m0.7 Enif 33°41.7 9°58.2 
Al Na‘ir —-.27°36.8 = -46°51.3 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 18.0 -29°30.6 
o | 232°56.1 | 167°30.9  N21°44.4 | 128°33.7 N24°12.0 | 260°26.8  $12°10.8 | 276°49.6  $17°22.0 Scheat = 1348.20 28 "11.6 
1 | 247°58.6 | 182°30.1 45.0 | 143°34.5 11.8 | 275°29.0 10.7 | 291°52.0 22.0 Markby *t3i33.0)- ~do219'0 
2 263°01.0 | 197°29.3 45.6 | 158°35.3 11.7 | 290°31.2 10.6 | 306°54.4 22.0 IT May 13 Thu SHA Mer.pass 
3 278°03.5 | 212°28.5 ++ 46.2 | 173°36.1 ++ 11.5 | 305°33.4 ++ 10.5 | 321°569 ++ 22.0 Venus  297°09.9 12:48 
4 293°06.0 | 227°27.8 46.8 | 188°36.9 11.3 | 320°35.6 10.4 | 336°59.3 22.0 Mars  256°57.6 15:27 
5 308°08.4 | 242°27.0 47.4 | 203°37.7 11.2 | 335°37.8 10.4 | 352°01.7 22.0 Jupiter —-27°43.6 06:44 
6 323°10.9 | 257°26.2 N21°48.0 | 218°38.5 N24°11.0 | 350°40.0 $12°10.3 7°04.1 §17°22.0 Saturn 43°55.4 05:40 
7 338°13.4 | 272°25.4 48.6 | 233°39.3 10.9 5°42.2 10.2 | 22°06.6 22.0 - 
g | 353°15.8 | 287°24.6 49.2 | 248°40.1 10.7 | 20°44.4 10.1 | 37°09.0 22.0 May ene ee Bie 
9 8°18.3 | 302°23.9 ++ 49.8 | 263°40.9 ++ 105 | 35°466 ++ 100] 52°114 ++ 220 Mars 256° 17.6 15.26 
10 23°20.7 | 317°23.1 50.4 | 278°41.7 10.4 | 50°48.8 09.9 | 67°13.9 22.0 jupiter - 072374 06-41 
11 38°23.2 | 332°22.3 51.0 | 293°42.5 10.2 | 65°51.0 09.8 | 82°16.3 22.0 Sai aa°sa a 08-36 
12 53°25.7 | 347°21.5 N21°51.6 | 308°43.3 N24°10.1 80°53.2 $§12°09.8 | 97°18.7 $17°22.0 
13 68° 28.1 2°20.7 52.2 | 323°44.1 09.9 95°55.4 09.7 | 112°21.1 22.0 May 15 Sat SHA Mer.pass 
14 83° 30.6 17°19.9 52.8 | 338°44.9 09.7 | 110°57.6 09.6 | 127°23.6 22.0 Venus —-294°34.8 12:51 
15 98°33.1 | 32°19.2 ++ 53.4 | 353°45.7 -+ 09.6 | 125°59.8 ++ 09.5 | 142°260 ++ 22.0 Mars — 255°37.6 15:25 
16 113°35.5 47°18.4 54.0 8°46.5 09.4 | 141°02.0 09.4 | 157°28.4 22.0 Jupiter 27°30.7 06:37 
17 | 128°38.0 62°17.6 54.6 23°47.3 09.3 | 156°04.2 09.3 | 172°30.9 22.0 Saturn 43°53.5 05:32 
1g | 143°40.5 | 77°16.8 N21°55.1 38°48.1 N24°09.1 | 171°06.4 $12°09.2 | 187°33.3 $17°22.0 Horizontal parallax 
19 | 158°42.9 | 92°16.0 55.7 | 53°48.9 08.9 | 186°08.6 09.2 | 202°35.7 22.0 Venus: 0.1 
20 | 173°45.4 | 107°15.2 56.3 | 68°49.7 08.8 | 201°10.8 09.1 | 217°38.2 22.0 Mars: 01 
21 188°47.9 | 122°14.5 ++ 56.9 83°50.5 ++ 08.6 | 216°13.0 ++ 09.0 | 232°40.6 ++ 22.0 
22 | 203°50.3 | 137°13.7 57.5 | 98°51.3 08.4 | 231°15.3 08.9 | 247°43.0 22.0 
23 | 218°52.8 | 152°12.9 58.1 | 113°52.1 08.3 | 246°17.5 08.8 | 262°45.5 22.0 
Mer. pass.:08:27 v-0.8 d0.6 m-3.8 v0.8 d-0.2 m1.6 v2.2 d0.1 m-2.2 v2.4 d0.0 m0.7 
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2021 May 13 to May. 15 






















































































































































































































































































: Sun Moon 
Thu GHA Dec GHA 
0 180°54.4 N18° ~ ed 7 HP Twilight 
18°23. ° : Lat. ; = 
1 195°54.4 oe ae 12.9’ N20°45.5 7.9’ 54.0" i Naut. Civi Sunrise | Sunset ei Twilight 
2 210°54.4 24.3 fee ie ae 20°53.3 7.8’ 54.0" || N72° iil >a 
| 225°54.4 + 25.0 | 210°50.0 i 21°01. 7.7" 54.0" N70 
: 240° 54.4 Sl eae ee 68° ee: ||| ae 
5 255°54.4 lee a ee a 66° ee eae 
6 | 270°544 —N18°26.8 | 254°25. os ee ee 64° a ees 
z 285°54.4 27.4 anaes ree N21°31.0 7.3" 54.0" 62° Bibs a 21:05 22:45 
8 300° 54.4 28.0 | 283°28.1 12.5" seas 7.2) 54.0" 60° 02:22 neo oa ee 
9 315°54.4 -+ 28.6 | 297°59. . : 7.1’ 54.0 : : : 21:34 
: : 97°59. ; j e : : 
10 | 330°54.4 ee ee ee Ne? | 1:06 023 03:38 | aot atta 
11 345°54.4 29.9 op. : : 6.9' 54.0 : : 03:49 20:05 20: : 
: . 327°02.3. 12.3’ 22°(06.4 : 54° 02:09 03-13 : 0:55 22:12 
12 0°54.4 N18°30.5 | 341° , . 6.8' 54.0’ ° : : 03:59 19:55 20:41 21:46 
: . 41° 33.6 2.3' N22° ; 52 02:28 03:26 04:08 : 
13 15°54.4 311 5 13.2 6.7 54.0' ° : 19:46 20:28 21:26 
: : 356° 04.8 12.2" 29° : 50 02:44 03:36 04:1 : : 
14 30°54.4 31.7 ° 199 66’  54.0' ° = 19:38 20:18 21:1 
: . 10°36. ' ; 45 03:15 : :10 
15 45°54.4 .. 303 she en 22°26.5 6.5" 54.1" || jy ago 03:58 = 04:32 19:21 9:56 20:39 
16 60°54.4 32.9 | 39°38.2 12.0’ ee oy fa 35° ee i Soil ae ese 
17 75°54.4 33.5 299, , . 6.3' 54.1’ : :29 04:57 18:56 : 
: : 54°09.2 2.0’ 22°45.6 , : 30° 04:10 04:41 ; 9:24 19:58 
18 90°54.4 N18°34.1 3 : 6.2 54.1 7 : : 05:07 18:46 9:12 19:4 
; ; 68° 40.1 1.9° N22° , 20 04:33. 05:01 05: 43 
19 105°54.4 34.7 3 . 2°51.8 6.1 54.1’ ° 5:24 18:29 8:52 : 
. : 8 ; ' , N 10 04: . : 19:20 
20 100° 5A ons A ea : es 22°57.9 6.0" 54.1 0° ae pee 05:39 18:14 8:36 19:02 
21 135°54.4 .. 359 Pree red 23° 03.9 5.9’ 54.1’ 6408 05:53 18:00 8:22 18:47 
22 150°54.4 36.5 ona. S 23°09.8 5.8° 54.1’ 05:19 = 05:44 06:06 17:46 8:0 . 
23 | 165954 5 | 1269434 1177 239155 5.7) BALL 20° | 05:31 05:58 ~—(06:21 a 
4 37.2 141°14.1 17' oahai 3S af 1 30° 06:43 Seca : 17:32 7:55 18:22 
SD.=158 _d=0.6 SD.=147 oat a. eee ee ae 7:41 18:09 
D=14. : 17:06 7: : 
Fri GHA 40° 05:56 06:29 06:58 16:55 33 18:03 
Dec GHA e ‘ ; 7:24 17:57 
5 - v Dec d HP 45 06:03 06:38 07:10 16:42 71 
180°54.4 =-.N18°37.8 | 155°44.8 1.6’ -_N23° ; $50° | 06:11 06: : a 17:49 
1 195°54.4 38.4 aarti ae Se 5.5 54.1’ 52° 66 ua ee plies 16:27 7:02 17:42 
2 210°54.4 30.0 | 184°45. : ; 5.4 54.1 ° : : 7:33 16:19 6:5 : 
; . 84°45.9 = 11.5" 23° : 54 06:18 07: : ‘57 17:38 
3 225°54.4 -. 396 | 199° : 3°37.6 5.3’ 54.1 01 (07:41 16:11 6:51 
: : 99° 16.4 15’ 23° ; 56° 06:21 07: . 5 17:35 
4 240°54.4 402 | 213° ; 3° 42.8 5.2 54.2" 5 :07 07:50 16:02 6:45 : 
46. 17:31 
5 255°54.4 40.8 oa uel ee 51 54.2" S oe es ies 08:00 15:52 6:38 17:26 
6 sisca Waeia | oiPaye Rae 5.0’ 54.2’ : :22 08:11 15:41 6:30 17:22 
7 ° . és - 4.9’ ' = 
: 285°54.4 42.0 | 257°17.8 11.3" 24°02.7 4 eae ei See Monee 
300°54.4 42.6 271°48.1 ei ce : 8 54.2 Thu Fri Sat Thu Fri 
9 315°54.4 ++ 43.2 286° 18.2 112 ae 4.6 54.2’ N 72° ri Sat 
10 . . ; 45" 4.2" 
11 a 43.8 | 300°48.4 = 11.1’ 24°16.5 4.4" a N 70° 
345°54.4 44.4 | 315°185 11.1 24°208 4.3 a 68" | 02:09 
12 ° 5 2! _ 
0°54.4 N18°45.0 329° 48.5 11.0’ N24°25.1 ‘ , 66° 02:57 02:26 : 
3 15°54.4 45.6 6 : : 4.2 54.2 ° : == 00:46 
. : 344°18.5 = 11.0 24° 29.2 ' 64 03:28 =—-03:28 03:3 
ue 30 94.4 46.2 358° 48.5 09° 24°33.2 ee one, 62° 03:51 04:02 oe — on 01:23 
15 45°54.4 ++ 46.7 13°184 109° ee 4.0° 54.3 60° | 0410 04:07 23:12 = 00:32 
16 60°54.4 473 | 27°483 10.8" 237.1 3.8’ 54.3" |) Ny 5g : 04:56 22:47 = 00:01 
1 75°54.4 aro | a2°iai 108 «= 2aeaag 36) 843 Salve pe eg ee See 
= oS wis°4e.5 | 56°47.9 10.8  N24°48.1 - 54.3 Bie | “oueD —. oe pee 23:19 == 
5°54.3 49.1 71°17. = : 5 54.3’ ° : : : 1:57 23:03 23:59 
20 | 120°54.3 aor Sees au: cae ae ee oe ite ee eee Ge soo aes 
or | “ae? pe eoe ll Mee: Aeee . een, cae “ag peel eee gee. pee | see ee eas 
22 150°54.3 50.9 | 114°46.6 06 4°58.1 3.1’ 54.3" 7 ; : 06:46 21:13 22:12 23:07 
23 165°54.3 515 ree “0 25°01.2 3.0' 54.3" N 40 05:45 06:22 07:06 20: . 
ap Se Z 129°16.2 10.6 25°04.1 2.9° 54.4 35° 05:59 06.38 728 an 21:52 22:46 
=15. d=0.6 7 30° : : 21:36 = 22:29 
= S.D.=14.8 oo Cae He 07:37 20:27 21:22 -22:15 
GHA Dec GHA v Dec d HP N 10° 06:48 07:34 ae 200) a2 21:50 
) 180°54.3.  N18°52.1 ° ; 0° : : oS 19:46 20:37 21:28 
143°45.8 10.5’ N25°07 eee Oise 
1 | 195°54.3 527 | 158°15.3 105° ee ee ||| eae , a 
al owas cyl.” ne Getic: “ae “eea Be iteee gece: Moor Idee Goes “eece 
225°54.3 -- 53.9 | 187°14. ; : 2.5' 54.4’ ; 32 09:24 18:51 19: : 
: 2 10.4’ 25°1 , ; 30° 08:00 ; : 9:37 20:26 
4 240°54.3 54.4 | 201° 4.8 2.4 54.4 ; 08:55 09:49 18:29 
: 43.6 0.4’ 25°1 ' : 35° 08:12 : : 19:13 20:01 
5 255°54.3 55.0 | 216° 710 23' 54.4 : 09:09 10:04 18:17 ; 
: 13.0 0.4’ 25°1 , ; 40° 08:26 : : : 18:59 19:47 
6 270°54.3 N18°55.6 230° 42.3 10.3’ N25° ee o en 45° 08:42 Ree — 18:02 18.42 19:30 
7 285°54.3 56.2 | 245°116 10.3 te Oe S$ 50° as hae et ae 
8 | 300°54.2 seg | 250409 103’ 25°84 «8 Ba eelseeu ou 4cies| tes ee ae 
9 315°54.2 .. 574 | 274°10. : : 18° 54.5’ ; 10:19 11:19 17:1 ; 
. . 74°10.1 10.2" 25° ' 54° : : 13 17:47 18:31 
10 330°54.2 58.0 | 288° 5°27.1 17° 54.5" 09:24 = 10:32 11:34 17: 
: ; 88°39.3 0.2' 5° ‘ 56° : 02 17:33 18:16 
ll 345°54.2 58.5 ° : 5°28.7 1.6’ 54.5" 09:37 10:47 11:50 16: 
. : 303°08.5 10.2’ 25° 30.2 ; 58° : 6:49 17:18 18:00 
: : 1.4 , 09:51 11: : ; 
2 0°54.2 N18°59.1 | 317°37.6 10.1’ N25°3 eo $ 60° | 10:09 oe rare Lo eee es 
: is°sa2, 18°57 | 332°088 101" 25°39) Se 
4 30°54. ° ; 1.2’ 54.5" 
is ae : 19°00.3 346°35.9 10.1" apaue Lae 7 Be 2 “Sun soon 
soe 00.9 1°04.9 0.1’ 95°3 : ae Da Eqn.of Time Mer. M 
16 60°54.2 01.5 15°340 100° een 0.9 54.6 y 00" 10h er.Pass. Age 
17 75°54.2 02 se 0 25°35.9 0.8’ 54.6' Pass Upper Lower 2-4 
0 30°03.0 10.0 25° ‘ mm:ss = mmi:ss_ | hh:m : 
18 90°54.1 N19°02.6 44° 32.0 36.6 0.7 54.6’ ‘mm hh:mm — hh:mm 3.12% 
. e ° 7 
19 snneeat nae oy 0.0" N25°37.2 0.6’ 54.6’ 13 | 03.38 03:38 11:56 13:16 00:53 = 
20 120°54.1 03.8 es ae 25°37.7 0.4’ 54.6" i: 03:38 = 03:38 11:56 14:05 01:40 )\ 
7 . . ° , . y n : 
21 135°54.1 -. 04.4 87°58.9 o 25 °38.1 0.3" 54.7" 03:37 (03:37 11:56 14:56 02:30 y 
22 150°54.1 04.9 | 102° 9.9 25°38.3 0.2" 54.7" 
23 ° . 02° 27.8 9.9’ 25° 38.4 0.0’ , 
165°54.1 05.5 | 116°56.7 54.7 
SD.=15.8 40.6 = 25°38.4 0 -0.1" 54.7’ 
=15. =0.6 S.D.=14.9 
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May 16, 17, 18 (Sun., Mon., Tue.) 

























































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 233°55.2 | 167°12.1 N21°58.7 | 128°52.9 N24°08.1 | 261°19.7 $12°08.7 | 277°47.9 $17°22.0 Alpheratz 357°38.0 29° 12.2 
1 248°57.7 | 182°11.3 59.3 | 143°53.7 07.9 | 276°21.9 08.7 | 292°50.3 22.0 Ankaa 353°10.4 -— -42°11.4 
2 264°00.2 | 197°10.5 21°59.8 | 158°54.5 07.8 | 291°24.1 08.6 | 307°52.8 21.9 Schedar  349°34.8 56°38.9 
3 279°02.6 | 212°09.7 22°00.4 | 173°55.3 ++ 07.6 | 306°26.3 ++ 085 | 322°55.2 ++ 219 Diphda 348°50.6 = -17°52.3 
4 294°05.1 | 227°08.9 01.0 | 188°56.1 07.4 | 321°28.5 08.4 | 337°57.6 21.9 Achernar 335°23.0 — -57°07.7 
5 309°07.6 | 242°08.1 01.6 | 203°56.9 07.3 | 336°30.7 08.3 | 353°00.1 21.9 Hamal 327°54.9 —-23°33.6 
6 324°10.0 | 257°07.4 N22°02.2 | 218°57.7 N24°07.1 | 351°32.9 $12°08.2 8°02.5  $17°21.9 Polaris 315°52.2 89°21.1 
7 | 339°12.5 | 272°06.6 02.7 | 233°58.5 06.9 6°35.1 08.1 | 23°04.9 21.9 Acamar 315°14.5 — -40°13.3 
8 | 354°15.0 | 287°05.8 03.3 | 248°59.3 06.8 | 21°37.3 08.1 | 38°07.4 21.9 Menkar = 314'°09.6 eel 
9 9°17.4 | 302°05.0 ++ 03.9 | 264°00.1 -- 066 | 36°395 -- 08.0 | 53°09.8 21.9 Mirfak — 308°33.0 4956.0 
10 24°19.9 | 317°04.2 04.5 | 279°00.9 06.4 | 51°41.7 07.9 | 68°12.2 21.9 Aldebaran = 290°43.4 16° 33.0 
11 39°22.4 | 332°03.4 05.0 | 294°01.7 06.3 | 66°44.0 07.8 | 83°14.7 21.9 Rigel = 281'°07.1 810.8 
12 54°24.8 | 347°02.6 N22°05.6 | 309°02.5 N24°06.1 | 81°46.2 $12°07.7 | 98°17.1 $17°21.9 ee ees ses 
13 69°27.3 2°01.8 06.2 | 324°03.3 05.9 | 96°48.4 07.7 | 113°19.5 21.9 Ea 4k STeSCR OL. eeeage 
14 84°29.7 17°01.0 06.7 | 339°04.1 05.8 | 111°50.6 07.6 | 128°22.0 21.9 hea STR A i 
15 99° 32.2 32°00.2 ++ 07.3 | 354°04.9 ++ 05.6 | 126°52.8 ++ 07.5 | 143°24.4 21.9 ee Sites 6 aes 
16 | 114°34.7 | 46°59.4 07.9 9°05.7 05.4 | 141°55.0 07.4 | 158°26.8 21.9 Tanna Sps?RA 1. .-cesouee 
° ° ° ° ° : f 
17 129°37.1 | 61°58.6 08.4 | 24°06.5 05.3 | 156°57.2 07.3 | 173°29.3 21.9 Gis COREE GOT. ciboaa6 
18 144°39.6 | 76°57.9 N22°09.0 | 39°07.3  N24°05.1 | 171°59.4 $12°07.2 | 188°31.7 $17°21.9 Adhara 255°085  -29°003 
19 159° 42.1 91°57.1 09.6 | 54°08.1 04.9 | 187°01.6 07.2 | 203°34.1 21.9 Procyon 244°54.2 5° 10.2 
20 174° 44.5 106°56.3 10.1 69°08.9 04.8 202°03.9 07.1 218° 36.6 21.9 Pollux  243°21.2 27°58.5 
21 189° 47.0 121°55.5 ++ 10.7 84°09.7 ++ 04.6 217°06.1 ++ 07.0 233° 39.0 21.9 Avior 234°16.1 -59°34.9 
22 204° 49.5 136°54.7 11.3 99°10.5 04.4 232°08.3 06.9 248° 41.4 21.9 Suhail 222° 48.6 -43°31.3 
23 219°51.9 151°53.9 11.8 114°11.3 04.2 247° 10.5 06.8 263° 43.9 21.9 Miaplacidus 221° 38.9 -69°48.5 
Mer.pass.:08:23 v-0.8 d0.6 m-3.8 v0.8 d-0.2 m1.6 v2.2 d0.1 m-2.2 v2.4 d0.0 m0.7 Alphard = 217°50.7 -8°45.1 
Regulus 207°37.6 1°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 193°44.6 — 61°38.5 
Denebola 182° 27.9 4° 27.3 
) 234°54.4 | 166°53.1 N22°12.4 | 1299121 N24°04.1 | 262°12.7  $12°06.7 | 278°46.3. $17°21.9 Gienah 175°46.5 -17°39.7 
1 249°56.8 | 181°52.3 12.9 | 144°12.9 03.9 | 277°14.9 06.7 | 293°48.7 21.9 Acrux 173°02.9  -63° 13.2 
2 264°59.3 | 196°51.5 13.5 | 159°13.7 03.7 | 292°17.1 06.6 | 308°51.2 21.9 Gacrux 171°545  -57°14.1 
3 280°01.8 211°50.7 ++ 14.0 174°14.5 ++ 03.6 307°19.3 *+ 06.5 323°53.6 21.9 Alioth 166° 15.3 55°50.9 
4 295°04.2 | 226°49.9 14.6 | 189°15.3 03.4 | 322°21.6 06.4 | 338°56.1 21.9 Spica 158°25.2--11°16.4 
5 310° 06.7 241° 49.1 15.2 204° 16.1 03.2 337° 23.8 06.3 353°58.5 21.9 Alkaid 152°54.0 49°12.6 
6 325°09.2 | 256°48.3 N22°15.7 | 219°16.9 N24°03.0 | 352°26.0 $12°06.3 9°00.9  $17°21.9 Hadar 148°39.6 -60°28.6 
7 340°11.6 | 271°47.5 16.3 | 234°17.7 02.9 7° 28.2 06.2 24° 03.4 21.9 Menkent  148°00.8 — -36°28.5 
8 355°14.1 | 286°46.7 16.8 | 249°18.5 02.7 | 22°30.4 06.1 39°05.8 21.9 Arcturus  145°50.4 9°04.4 
9 10°16.6 | 301°45.9 ++ 17.4 | 264°19.3 ++ 025 | 37°32.6 ++ 06.0 | 54°08.2 21.9 Rigil Kent. 139°43.7 -60°55.4 
10 25°19.0 | 316°45.1 17.9 | 279°20.1 02.3 | 52°34.8 05.9 | 69°10.7 21.9 Kochab 137°18.8 = 74°04.2 
11 40°21.5 | 331°44.3 18.5 | 294°20.9 02.2 | 67°37.1 05.8 | 84°13.1 21.9 Zuben'ubi 136°59.0 —--16° 07.8 
12 55°24.0 | 346°43.5 N22°19.0 | 309°21.7 N24°02.0 82°39.3. $12°05.8 99°15.6 $§17°21.9 Alphecca — 126°05.9 26° 38.6 
13 70° 26.4 1°42.7 19.5 | 324°22.5 01.8 | 97°41.5 05.7 | 114°18.0 21.9 Antares 112°19.1 -26°28.7 
14 85° 28.9 16°41.9 20.1 | 339°23.3 01.6 | 112°43.7 05.6 | 129°20.4 21.9 Atria 107°15.5 — -69°03.8 
15 100° 31.3 31°41.1 ++ 20.6 | 354°24.1 ++ 01.5 | 127°45.9 +--+ 05.5 | 144°22.9 21.9 Sabik —102°05.9 — -15°45.0 
16 115°33.8 | 46°40.3 21.2 9°24.9 01.3 | 142°48.1 05.4 | 159°25.3 21.9 Shaula 96°14.1 — -37°07.0 
17 130° 36.3 61°39.5 21.7 24° 25.7 01.1 | 157°50.4 05.4 | 174°27.7 21.9 Rasalhague 96°01.0 2°32.6 
18 145°38.7 | 76°38.7 N22°22.2 | 39°26.5 N24°00.9 | 172°52.6 $12°05.3 | 189°30.2 $17°21.9 ig oe eee aed 
19 | 160°41.2 | 91°37.9 22.8 | 54°27.3 00.8 | 187°54.8 05.2 | 204°32.6 21.9 aus. van aoeano?  ae°dRO 
20 | 175°43.7 | 106°37.1 23.3 | 69°28.1 00.6 | 202°57.0 05.1 | 219°35.1 21.9 ‘i a Test dc emia 
21 190°46.1 | 121°36.3 ++ 23.9 84°28.9 ++ 00.4 | 217°59.2 ++ 05.0 | 234°37.5 21.9 ea pono. Copeen a 
22 | 205°48.6 | 136°35.5 24.4 | 99°29.7 00.2 | 233°01.5 05.0 | 249°39.9 21.9 eaaec: Bacio ds, oceeboad 
° ° ° ° . ei . 
23 | 220°51.1 | 151°34.6 24.9 | 114°30.5 00.1 | 248°03.7 04.9 | 264°42.4 21.9 eri. » ueeore sae ial 
Mer.pass.:08:19 v-0.8 d0.6 m-3.8 v0.8 d-0.2 m1.6 v2.2 d0.1 m-2.2 v2.4 d0.0 m0.7 Enif 33°41.7 9°58.2 
Al Na'ir —.27°36.8 = -46°51.3 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°18.0 -29° 30.5 
° ° ° ° ° ° ° ° ° Scheat 13°48.2 28° 11.6 
0 235°53.5 | 166°33.8 N22°25.5 | 129°31.3  N23°59.9 | 263°05.9 $12°04.8 | 279°44.8  $17°21.9 Nike “aaa i306 
1 250°56.0 | 181°33.0 26.0 | 144°32.1 59.7 | 278°08.1 04.7 | 294°47.3 21.9 as 4 : 
2 265°58.5 | 196°32.2 26.5 | 159°32.9 59.5 | 293°10.3 04.6 | 309°49.7 21.9 May 16 Sun SHA Mer.pass 
3 281°00.9 | 211°31.4 ++ 27.1 | 174°33.7 ++ 59.3 | 308°125 ++ 04.6 | 324°52.1 21.9 Venus  293°16.8 12:52 
4 296°03.4 | 226°30.6 27.6 | 189°34.5 59.2 | 323°14.8 04.5 | 339°54.6 21.9 Mars 254°57.6 15:24 
5 311°05.8 | 241°29.8 28.1 | 204°35.3 59.0 | 338°17.0 04.4 | 354°57.0 21.9 Jupiter 27° 24.4 06:34 
6 326°08.3 | 256°29.0 N22°28.6 | 219°36.2 N23°58.8 | 353°19.2 $12°04.3 9°59.5 $17°21.9 Saturn _ 43°52.6 05:28 
7 341°10.8 | 271°28.2 29.2 | 234°37.0 58.6 8°21.4 04.2 25°01.9 21.9 
8 | 356°13.2 | 286°27.4 29.7 | 249°37.8 58.4 | 23°23.7 04.2 | 40°04.4 o19 || May ee dace sae 
9 11°15.7 | 301°26.6 ++ 30.2 | 264°38.6 ++ 58.3 | 38°25.9 ++ 041 55°06.8 21.9 Mars 254°17.7 15.29 
10 26°18.2 | 316°25.8 30.7 | 279°39.4 58.1 53°28.1 04.0 | 70°09.2 21.9 Jupiter 27°183 06:30 
11 41°20.6 | 331°24.9 31.2 | 294°40.2 57.9 | 68°30.3 03.9 | 85°11.7 21.9 Sataia raged © O5-o4 
12 56°23.1 | 346°24.1 N22°31.8 | 309°41.0 N23°57.7 | 83°32.5 $12°03.9 | 100°14.1 $17°21.9 
13 71° 25.6 1°23.3 32.3 | 324°41.8 57.5 98° 34.8 03.8 | 115°16.6 21.9 May 18 Tue SHA = Mer.pass 
14 86° 28.0 16° 22.5 32.8 | 339°42.6 57.3 | 113°37.0 03.7 | 130°19.0 21.9 Venus —_290°40.3 12:54 
15 | 101°30.5 | 31°217 ++ 33.3 | 354°43.4 + + 57.2 | 128°39.2 ++ 03.6 | 145°21.4 21.9 Mars 253°37.8 15:21 
16 | 116°33.0 | 46°20.9 33.8 9°44.2 57.0 | 143°41.4 03.5 | 160°23.9 21.9 Jupiter 2712.4 06:27 
17 131°35.4 | 61°20.1 34.3 24°45.0 56.8 | 158°43.7 03.5 | 175°26.3 21.9 Satun —_43°51.3 05:20 
18 146°37.9 | 76°19.3 N22°34.9 | 39°45.8 N23°56.6 | 173°45.9 $12°03.4 | 190°28.8  $17°21.9 Horizontal parallax 
19 161° 40.3 91°18.5 35.4 54° 46.6 56.4 | 188°48.1 03.3 | 205°31.2 21.9 Venus: 0.1 
20 176°42.8 | 106°17.6 35.9 | 69°47.4 56.2 | 203°50.3 03.2 | 220°33.7 21.9 Mars: 0.1 
21 191°45.3 | 121°16.8 ++ 36.4 | 984°48.2 ++ 56.1 | 218°52.6 ++ 03.2 | 235°36.1 21.9 
22 | 206°47.7 | 136°16.0 36.9 | 99°49.0 55.9 | 233°54.8 03.1 | 250°38.6 21.9 
23 | 221°50.2 | 151°15.2 37.4 | 114°49.8 55.7 | 248°57.0 03.0 | 265°41.0 21.9 
Mer. pass.:08:15 v-0.8 d0.5 m-3.8 v0.8 d-0.2 m1.7 v2.2 d0.1 m-2.2 v2.4 d0.0 m0.6 
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2021 May 16 to May. 18 







































































































































































































































































h 
: Sun 
un 
GHA Dec Moon 
0 180°54.1-N19° GHA v D 
: 195°54.1 ee 131°25.6 9.9" — d HP 
; 210°54.0 a 145°54.5 9 9' eo -0.2" 547" Lat. “ Twilight 
225° . 160° ; 38. ; . aut. ba : 
4 es pie ects 9.8 ee oF 2 | ee u Civi)_ | Sunrise | Sunset | ¢, ‘Twilight 
5 255°54.0 oo 189°21.0 aa 25°37.1 ae! a N 70° ivil Naut. 
Q ° . : 
. 270°54.0 19° 0 | 203°49.8 98 see 0.7 54.8" 68° 
7 285°54.0 09.5 218°18.6 : 35.6 -0.8' 548° 66° 01:34 29: 
8 ° 10.1 | 232° 9.8° N25° . ° 2:24 
. 300°54.0 . 32°474 9.8" °347 10’ 54.8 cas 0 02:13 | 21:43 
315°53.9 ee 247°16.2 9.8" 25°33.7 1.1’ 54.8 62" O51 02:40 | 2:15 
10 330°53.9 1.3 261°45.0 ae 25°32.5 > a. 60° 01:42 03:01 20:54 23:1 
11 abe bs 11.8 276°13.7 8 25°312 14 9 . 02:12 03:17 ; 22:15 
12 9 12.4 290° 9.8 25°29.8 1.4 54.9’ N58 00:45 02:3 20:37 21:43 
i 0°53.9  _N19°13 42.5 9.8" ane on -1.5' 54.9" 56° | 01:32 02: 5 03:31 20:23 
30°53.9 : 19°40.0 ant 6.5 =1.8! 52° 02: : 03:54 : 1:02 22:2 
15 45°53. 141 | 334° 9.7 95°04 ‘ 54.9° 5 :21 03:20 ; 20:00 20: 124 
53.8 4° 08.8 , 7 -1,9' : 50 02: 04:03 : ‘47 21:55 
16 BoP - 47 | 348° 9.7 95°90 . 55.0 ° :38 03:31 19:51 20: : 
53.8 8°37.5 j 28 -2.0' 45 03: 04:11 :34 21:3. 
17 15.2 a 9.7 25° : 55.0’ :10 03:54 19:42 : 134 
75°53.8 3°06.2 : 20.7 21' N 40° : 04:29 20:22 21: 
15.8 9.7 25° ; 55.0' 0 03:34 19:25 :16 
- — Kiseuee ee 97" ses i 55.0" 35° | 03:52 ae 04:43 19:10 rae eae 
5° 53.8 : 03.7 , : -2.4' 55.0’ 30° 04: : 04:55 : ‘41 20:2 
20 120° 169 | 46° 9.7 N25°1 2 | 04:08 04:39 18:58 ae 
53.8 6° 32.5 , 3.7 -2.5' 20 04: ; 05:05 9:27 20: 
21 135° 17.5 61° 9.7 25°1 55.1’ 3 4:31 04:59 18:48 : :01 
53.7 1°01.2 , 11 -2.7 N 10 04: : 05:23 19:14 19: 
22 150° * 18.1 75° 9.7 25°0 : 55.1’ 5 4:50 05:16 18:30 : 46 
53.7 5°29.9 ' 8.4 -2.8' 0 05: : 05:39 8:54 9.2 
23 (eck 18.6 | 89° 9.7 25°0 55.1' 5:06 05:31 18:14 18: ea 
53.7 9° 58.7 9.7’ 5.5 -2.9' i S 10° 05:53 ’ 8:37 19:03 
SD.=1 ae ee Cae ae & | 05:19 05:45 eap 8:22 a 
5.8 d=0.6 9.8 24°59.4 55.1 20 05:32 05: 06:07 17:46 ‘47 
Mon] HA pea -3.2' 55.2" 30° | 05:45 a. ee 2 ae 
0 tape Dec GHA 20° 05:51 06:22 0 oe 17:13 7:39 18:21 
53.7 N19° v D 05:58 6:49 17:03 8:08 
1 105°53.7 19.8 118°56.2 ; Se d HP 45° 06:06 06:31 07:00 : 7:31 8:01 
2 210°53.6 oe 133°25.0 a N24°56.2 -3.3' 55.2 S$ 50° ae 06:41 07:14 pee 17:21 17:54 
3 25°53. 0.9 | 147°53. : 24°52 : : 1406: : 7:11 ; 
53.6 7°53.7 , 8  -3.4 ; 52° 6:54 OT: 7:47 
4 -2 9.8 ; 55.2 06: :30 : 
‘| goss "0 | resis 38 m3 36 82 | ae 06180659 Ora? eis 1659 
6 . 3 , : -3.7' 3 56° : : 07:4 : 53 : 
22.6 . 9.8 24° 55.3 06:26 . 46 16:0 17:35 
6 270° 191°20.1 4°41.9 3.8 ° 07:12 :07 6.47 
53.6 N19° : 9.8 ° 3.8 55.3" 58 06:30 07:55 15: . 7:31 
7 | 285° 9°23.1 | 205°4 24°38.1 3.9" 2 || S60" ; 07:19 08: 5:57 16:40 
2 | 00°83 ool. 3 Tee ae - > ee ee ee, ee ie 
9 315°53 24.3 | 234°46.5 = 24°999 4. 55.3 L : 5:34 6.24 : 
5 : 9.8 4.2 55.3’ at. Moo CAT 
10 330°53.5 24.8 | 249°15.4 6: 24°25.6  -4.3 5.3 Sun qe 
11 345° ; 25.4 263° 4. : 9.8 24°21.3 : 55.4 N 72° Mon Tue Moonset 
53.5 25.9 4.2 9.9" 4° ~4.5 55.4 2 Sun Mo 
12 0°53.4 : 278° 13.1 99° 4°16.7 -4.6 : N 70° m Tue 
13 15°53.4 N19° 26.5 292°41.9 . 24°12.1 -4.7 55.4 68° 
2 30°53.4 27.0 | 307°10.8 9.9 =N24°07.3 a 20 66° 
15 ome 27.6 eae. 9.9" 24° -4.8' 55.5" 
45°53.4 321°39.7 ; 02.4 -5.0' 64° 06:43 
= 60°53.4 * 28.2 | 336°08.7 - 23°57.4 5.1’ ee 62° 04:10 05:39 07:2 
17 oe 28.7 ee iy ee oo. Gee ae ne | ee ee a 
18 Beene: 9.3 5°06.6 ; 23°47.0  -5.3’ 5 43 06:51 1:34 02:09 : 
53.3 N19° 0.0' 7 53° 55.6 || N58 ; 08:14 | OL: 02:26 
19 105°53 19° 29.8 19° 23°41.6 _BB! : 06:08 07: :00 01:40 
3 35.5 10.0" 5.5' 55.6" 56° | 06: 13:08:31 02:04 
ee a eee 0.0" a 5.6" 55.6’ 54° eer oe 08:46 . ea 01:46 
53.2 ee 3.5 , : -5.7' “hs 52° : : 08:58 : 59 01: 
22 150° 31.5 ° 0.0 93° 55.6 06:59 07: : ea 1:31 
53.2 63°02.6 ; 4.6  -5.8' 50° 7:59 09:0 00:44 
23 165° 32.0 77° 0.0 23°1 . 55.7 07:11 08: :09 = 01:18 
53.2 7°31.6 8.7 — -6.0" 45° 8:11 09:1 00:30 
32.6 0.1 23° : 55.7 07:36 : :19 = 01:06 
SD.=158 d= i ae er ar N 40° Oa Oi || gage tbe 
=0.6 06.6 -6.2" a ° | 07:57 08:54 : Me - 
Tue ar ee : 55.8 os 08:14 09:10 See 23:35 0:35 
D : : : ; . : = : 
0 180° = GHA Cole ee G00! | 2318 ae te 
i 53.2 N19°33 v Dec 0 08:53 10:22 23:04 00:03 
195°53.1 a 106°29.8 aa d HP N 10° aesty 09:47 10:43 a 23:50 Ze 
2 210°53 33.7 120°53 aad N23°00.3 pai 0° : 10:07 11: :40 23:28 a 
2 sasine t 34.2 135°38.0 oe 22°53.9 Fee 09:35 10:26 os 22:19 23:09 = 
4 240°53.1 , ae 149°57.2 ae 22°47.4 ral = : a 09:55 10:45 na a 22:51 7 
5 55°53, 5.3 164° . 22°40 : 8 10:16 : ; 21:40 : 
0 26.4 0.2" 8 -6.7' 559" 30° 11:05 11:52 22:33 2 
6 270° 35.9 178°55.6 4 22° 34.0 62° 5.9 3 10:41 11:29 : 21:19 22: 3:27 
53.0  N19° . 0.2" ° 6.8’ 55.9" 35 10: 12:12 2:14 23:1 
~ 285°53 9° 36.4 193° 22° 27.2 6.9’ . ° :55 11:42 20:55 91: :10 
0 24.8 ; 6.9' 55.9" 40 12:24 : 1:52 22: 
8 | 300°53.0 37.0 | 207°54.0 tee || 121158 12:38 zoo, 21:89 oo 
315°52.9 : 222° 23.3 > 13.0 -7.2 : S$ 50° ‘ 17 12:54 : 21:23 29: 
10 330°52. * 38.0 236° , 0.3 22°05 : 56.0’ 50 11:58 ‘ 20:04 21: 28 
9 52.6 i 8 273 , ° 12:40 . 1:05 22: 
11 345° 38.6 251° 0.3 21° ; 56.0 52 12:10 13:13 19: :12 
52.9 51°21.9 10.3 585 -7.4' 54° 12:51 1 38 20:43 
12 ‘ 39.1 | 265°5 is 21°51.0 a 208 12:24 13: 3:23 19:26 21:54 
0°52.9 -N19° 13 10.4 251.0 -7.5' 96.1! 56° 3:04 13:33 30.3221. 
13 15° 19°39.7 | 280° , 21°43.4—-7.6' : 12:41 13: 19:12 : 1:45 
52.8 0° 20.7 7.6 56.1" 58° 18 13:4 20:20 
4 0.4 . 13: 45 : 21:35 
14 | 30°528 402 | 294°501 10.4 N2I°357 7856.1 ge le ee. Ge ese 20:05:24 
. 1 ; : igh : : : 
16 + 41.3 ee 0.4 21°19.9 7.9 56.2’ 14:14 18:12 a 21:11 
17 oe 418 eer 0.5’ 91°11.9 -8.0' 56.2" Sun 28 20:56 
‘6 oat ADA ae 05° eae -8.1' 56.2 Day Eqn.of Time Me Moon 
ie doseeey, aa a 0°554 8356.3 oo 2 | Pass Mer.Pass. ‘ 
: z -8.3' : 2 S e 
20 iopeeae ee Sara toe N20°47.0  -8.5° i ee ee es a fi 
21 135°52.6 44.0 36°16.6 0.6 20°385 —--8.6" 56.3" i 03:36 03:36 :mm_—_hh:imm_ | 19-37% 
22 150°52.6 * 44.5 50°46.2 ne 20°29.9  -8.7’ 56.3" 17 | 03:35 03:34 ee 15:47 03:21 — 
23 165°52.5 45.1 65°15 8 ao 20°21.2 ae es 18 03:33 03:31 a 16:39 04:13 \ 
: A. ‘ 7 3 -8. 4 : : és : ) 
eo ed. ae Blog eet ete ee ee 17:30 05:04 ) 
=0. x -9.0' 56. ‘ - 
S.D.=15.3 5 
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May 19, 20, 21 (Wed., Thu., Fri.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 236°52.7 | 166°14.4 N22°37.9 | 129°50.6 N23°55.5 | 263°59.2 $12°02.9 | 280°43.4 $17°21.9 Alpheratz 357°38.0 29°12.2 
1 251°55.1 | 181°13.6 38.4 | 144°51.4 55.3 | 279°01.5 02.8 | 295°45.9 21.9 Ankaa 353°10.4.— -42°11.4 
2 266°57.6 | 196°12.8 38.9 | 159°52.2 55.1 | 294°03.7 02.8 | 310°48.3 21.9 Schedar 349°34.7  — 56°38.9 
3 282°00.1 | 211°11.9 ++ 39.4 | 174°53.0 ++ 55.0 | 309°05.9 ++ 02.7 | 325°50.8 21.9 Diphda 348°50.5 — -17°52.3 
4 297°02.5 | 226°11.1 39.9 | 189°53.8 54.8 | 324°08.1 02.6 | 340°53.2 21.9 Achernar  335°23.0 — -57°07.7 
5 312°05.0 | 241°10.3 40.4 | 204°54.6 54.6 | 339°10.4 02.5 | 355°55.7 21.9 Hamal 327°54.9 —-.23°33.6 
6 327°07.4 | 256°09.5 N22°40.9 | 219°55.4 N23°54.4 | 354°12.6 $12°02.5 10°58.1  $17°21.9 Polaris 315°51.8 = 89°21.1 
7 | 342°09.9 | 271°08.7 41.4 | 234°56.2 54.2 9°14.8 02.4 | 26°00.6 21.9 Acamar 315°14.5 — -40°13.2 
8 | 357°12.4 | 286°07.9 41.9 | 249°57.0 54.0 | 24°17.0 02.3 | 41°03.0 21.9 Menkar = 314°09.6 Poros 
9 12°14.8 | 301°07.0 ++ 42.4 | 264°578 ++ 538] 39°193 ++ 02.2 | 56°05.4 21.9 Mirfak — 308°33.0 49°'56.0 
10 27°17.3 | 316°06.2 42.9 | 279°58.6 53.6 | 54°21.5 02.2 | 71°07.9 21.9 Aldebaran = 290°43.4 1633.0 
11 42°19.8 | 331°05.4 43.4 | 294°59.4 53.5 | 69°23.7 02.1 | 86°10.3 21.9 Rigel = 281'07.1 810.8 
12 57°22.2 | 346°04.6 N22°43.9 | 310°00.3 N23°53.3 | 84°26.0 $12°02.0 | 101°12.8 $17°21.9 ee aiaee seas 
13 72° 24.7 1°03.8 44.4 | 325°01.1 53.1 | 99°28.2 01.9 | 116°15.2 21.9 Els i SHeRE OG! een 
14 87°27.2 16°02.9 44.9 | 340°01.9 52.9 | 114°30.4 01.8 | 131°17.7 21.9 Fanaa Seen eae 
15 | 102°29.6 | 31°02.1 ++ 45.4 | 355°02.7 ++ 52.7 | 129°326 ++ 01.8 | 146°20.1 21.9 ee rneERG Gea 
16 | 117°32.1 | 46°01.3 45.9 | 10°03.5 52.5 | 144°34.9 01.7 | 161°22.6 21.9 ‘Caan Seaenae: cease 
° fo} ° ° ° v = 
17 | 132°34.6 | 61°00.5 46.3 | 25°04.3 52.3 | 159°37.1 01.6 | 176°25.0 21.9 Situ’ eneond  cigeano 
1g | 147°37.0 | 75°59.7 N22°46.8 | 40°05.1 N23°52.1 | 174°39.3  $12°01.5 | 191°27.5  $17°21.9 Adhara 255°085  -29°00.2 
19 | 162°39.5 | 90°58.8 47.3 | 55°05.9 51.9 | 189°41.6 01.5 | 206°29.9 21.9 Procyon 244°54.2 5° 10.2 
20 | 177°41.9 | 105°58.0 47.8 | 70°06.7 51.7 | 204°43.8 01.4 | 221°32.4 21.9 Pollux 243°21.2 «27°58. 5 
21 192°44.4 | 120°57.2 ++ 48.3 85°07.5 ++ 51.6 | 219°46.0 ++ 01.3 | 236°34.8 21.9 Avior 234°16.2 —--59°34.9 
22 207°46.9 | 135°56.4 48.8 | 100°08.3 51.4 | 234°48.3 01.2 | 251°37.3 21.9 Suhail  222°48.6 -43°31.3 
23 222° 49.3 150°55.5 49.2 115°09.1 51.2 249°50.5 01.2 266° 39.7 21.9 Miaplacidus 221°39.0 -69°48.5 
Mer.pass.:08:11 v-0.8 d0.5 m-3.8 v0.8 d-0.2 m1.7 v2.2 d0.1 m-2.2 v2.4 d-0.0 m0.6 Alphard 217°50.7 -8°45.1 
Regulus 207°37.6 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 193°44.6 — 61°38.5 
Denebola 182° 27.9 4° 27.3 
0 237°51.8 | 165°54.7 N22°49.7 | 130°09.9 N23°51.0 | 264°52.7 $12°01.1 | 281°42.2 $17°21.9 Gienah 175°465  -17°39.7 
1 252° 54.3 180°53.9 50.2 145° 10.7 50.8 279°55.0 01.0 296° 44.6 21.9 Acrux 173°02.9 -63° 13.2 
2 267°56.7 | 195°53.1 50.7 | 160°11.5 50.6 | 294°57.2 00.9 | 311°47.1 21.9 Gacrux 171°545 -57°14.1 
3 282°59.2 210°52.2 s+ BLA 175°12.3 ++ 50.4 309°59.4 *+ 00.9 326° 49.5 21.9 Alioth 166° 15.3 55°50.9 
4 298°01.7 | 225°51.4 51.6 | 190°13.1 50.2 | 325°01.7 00.8 | 341°51.9 21.9 Spica 158°25.2 -11°16.4 
5 313°04.1 240° 50.6 52.1 205° 13.9 50.0 340° 03.9 00.7 356° 54.4 21.9 Alkaid 152°54.0 49° 12.6 
6 328°06.6 | 255°49.8 N22°52.6 | 220°14.7 N23°49.8 | 355°06.1 $12°00.6 | 11°56.8 $17°21.9 Hadar 148°39.6 -60°28.6 
7 343°09.1 | 270°48.9 53.0 | 235°15.5 49.6 | 10°08.4 00.6 | 26°59.3 21.9 Menkent  148°00.8 — -36°28.5 
8 358°11.5 | 285°48.1 53.5 | 250°16.4 49.4 25° 10.6 00.5 42°01.7 21.9 Arcturus 145°50.4 9°04.4 
9 13°14.0 | 300°47.3 ++ 54.0 | 265°17.2 ++ 49.2 | 40°128 ++ 004 | 57°04.2 21.9 Rigil Kent. 139°43.7 -60°55.4 
10 28°16.4 | 315°46.5 54.4 | 280°18.0 49.0 | 55°15.1 00.4 | 72°06.6 21.9 Kochab 137°18.8 = 74°04.2 
11 43°18.9 | 330°45.6 54.9 | 295°18.8 48.8 | 70°17.3 00.3 | 87°09.1 21.9 Zuben'ubi 136°59.0 -16°07.8 
12 58°21.4 | 345°44.8 N22°55.4 | 310°19.6 N23°48.7 85°19.5 $§12°00.2 | 102°11.5 $17°21.9 Alphecca — 126°05.9 26° 38.6 
13 73° 23.8 0°44.0 55.8 | 325°20.4 48.5 | 100°21.8 00.1 | 117°14.0 21.9 Antares 112°19.1 -26°28.7 
14 88° 26.3 15° 43.2 56.3 | 340°21.2 48.3 | 115°24.0 00.1 | 132°16.4 21.9 Atria = 107°15.5 — -69°03.8 
15 | 103°28.8 | 30°423 ++ 568 | 355°220 ++ 481 | 130°262 12°00.0 | 147°18.9 21.9 Sabik — 102°05.9 -15° 45.0 
16 | 118°31.2 | 45°41.5 57.2 | 10°22.8 47.9 | 145°28.5 11°59.9 | 162°21.4 21.9 Shaula — 96°14.0_—-37°07.0 
17 | 133°33.7 | 60°40.7 57.7 | 25°23.6 47.7 | 160°30.7 59.8 | 177°23.8 21.9 Rasalhague =: 96" 01.0 2°32.6 
18 | 148°36.2 | 75°39.8 N22°58.1 | 40°24.4 N23°47.5 | 175°32.9 $§11°59.8 | 192°26.3 $17°21.9 2 ae ces a 
19 163° 38.6 90° 39.0 58.6 55° 25.2 47.3 | 190°35.2 59.7 | 207°28.7 21.9 one ae sane. apodab 
20 | 178°41.1 | 105°38.2 59.1 | 70°26.0 47.1 | 205°37.4 59.6 | 222°31.2 21.9 i ae te ae 
21 | 193°43.5 | 120°37.4 22°59.5 | 85°26.8 ++ 46.9 | 220°39.7. ++ 59.5 | 237°33.6 21.9 ae agee. CRORE 
22 | 208°46.0 | 135°36.5 23°00.0 | 100°27.6 46.7 | 235°41.9 59.5 | 252°36.1 21.9 aes Savin oe wckeenae 
° ° ° ° . = ‘ 
23 | 223°48.5 | 150°35.7 00.4 | 115°28.4 46.5 | 250°44.1 59.4 | 267°38.5 21.9 Gone, aoa. ae 
Mer.pass.:08:07 v-0.8 d0.5 m-3.8 v0.8 d-0.2 m1.7 v2.2 d0.1 m-2.2 v2.4 d-0.0 m0.6 Enif 33°41.7 9°58.2 
Al Na'ir —27°36.7. —- -46°51.3 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.9 -29°30.5 
0 | 238°50.9 | 165°34.9 N23°00.9 | 130°29.3  N23°46.3 | 265°46.4 §11°59.3 | 282°41.0  $17°21.9 Scheat oe eae 
1 | 253°53.4 | 180°34.0 01.3 | 145°30.1 46.1 | 280°48.6 59.3 | 297°43.4 21.9 Markel, 3732.9 2219-0 
2 268°55.9 | 195°33.2 01.8 | 160°30.9 45.9 | 295°50.9 59.2 | 312°45.9 22.0 |[ May 19 Wed SHA Mer.pass 
3 283°58.3 | 210°32.4 ++ 02.2 | 175°31.7 ++ 45.7 | 310°53.1 ++ 59.1 | 327°48.3 ++ 220 Venus 289°21.7 12:56 
4 299°00.8 | 225°31.5 02.7 | 190°32.5 45.5 | 325°55.3 59.0 | 342°50.8 22.0 Mars  252°57.9 15:20 
5 314°03.3 | 240°30.7 03.1 | 205°33.3 45.3 | 340°57.6 59.0 | 357°53.2 22.0 Jupiter 27°06.6 06:23 
6 329°05.7 | 255°29.9 N23°03.6 | 220°34.1 N23°45.1 | 355°59.8 $11°58.9 12°55.7 $17°22.0 Saturn 43°50.8 05:16 
7 344°08.2 | 270°29.0 04.0 | 235°34.9 44.9 | 11°02.1 58.8 | 27°58.1 22.0 
8 | 359°10.7 | 285°28.2 04.4 | 250°35.7 44.7 | 26°04.3 58.8 | 43°00.6 22.0 || May eee Sueno ee 
9 14°13.1 | 300°27.4 ++ 04.9 | 265°36.5 ++ 445 | 41°065 ++ 58.7 | 58°03.0 <= 220 Mars 252°18.1 15:19 
10 29°15.6 | 315°26.5 05.3 | 280°37.3 44.3 | 56°08.8 58.6 | 73°05.5 22.0 Jupiter 27°00.9 06:20 
11 44°18.0 | 330°25.7 05.8 | 295°38.1 44.1 | 71°11.0 58.5 | 88°08.0 22.0 Saran aaesoee ono 
12 59°20.5 | 345°24.9 N23°06.2 | 310°38.9 N23°43.9 | 86°13.3 $11°58.5 | 103°10.4 $17°22.0 = 
13 74° 23.0 0° 24.0 06.6 | 325°39.7 43.7 | 101°15.5 58.4 | 118°12.9 22.0 May 21 Fri SHA Mer.pass 
14 89°25.4 15°23.2 07.1 | 340°40.6 43.5 | 116°17.7 58.3 | 133°15.3 22.0 Venus — 286°43.9 12:58 
15 | 104°27.9 | 30°223 ++ 07.5 | 355°414 ++ 43.3 | 1319200 ++ 58.3 | 148°17.8 ++ 22.0 Mars — 251°38.3 15:17 
16 | 119°30.4 | 45°21.5 07.9 | 10°42.2 43.1 | 146°22.2 58.2 | 163°20.2 22.0 Jupiter 26 '°55.4 06:16 
17 134° 32.8 60° 20.7 08.4 | 25°43.0 42.9 | 161°24.5 58.1 | 178°22.7 22.0 Saturn 43°50.0 05:08 
1g | 149°35.3 | 75°19.8 N23°08.8 | 40°43.8 N23°42.7 | 176°26.7 $11°58.0 | 193°25.1 $17°22.0 Horizontal parallax 
19 164°37.8 90° 19.0 09.2 55° 44.6 42.4 | 191°29.0 58.0 | 208°27.6 22.0 Venus: 0.1 
20 | 179°40.2 | 105°18.2 09.7 | 70°45.4 42.2 | 206°31.2 57.9 | 223°30.0 22.0 Mars: 01 
21 | 194°42.7 | 120°17.3 ++ 10.1 | 985°46.2 ++ 42.0 | 221°33.4 ++ 57.8 | 238°325 ++ 220 
22 | 209°45.1 | 135°16.5 10.5 | 100°47.0 41.8 | 236°35.7 57.8 | 253°35.0 22.0 
23 | 224°47.6 | 150°15.6 10.9 | 115°47.8 41.6 | 251°37.9 57.7 | 268°37.4 22.0 
Mer.pass.:08:03 v-0.8 d0.5 m-3.8 v0.8 d-0.2 m1.7 v2.2 d0.1 m-2.2 v2.5 d-0.0 m0.6 
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2021 May 19 to May. 21 



































































































































































































































h Sun M 
oon 
me =~ Dec GHA Vy Dec d 
180°52.5 ° HP oe 
1 fopene c N19° 46.1 94°15.2 107° Hickeas eS : Lat. Twilight Souk ae 
2 ao 46.7 | 108°44.9 0.7' Sais =a 56.5 Naut. Civil unrise | Sunset _ Twilight 
210°52.5 47.2 eo 19°45.1 29/9° 56.5’ ° Civil N 
3 225°52.4 : 123°14.7 10.8" 19°35.8 93 5 N 72 aut. 
. ° . “9. , 
i ss 47.7 | 137°44.4 10.8’ 19°26.4 "56.6 N 70° 
é ace. 48.3 | 152°14.2 108° merry -9.5' 56.6’ 68° 
aan: To dee aye FB? ous | 22:44 
6 270° 52.3 N19°49.3 181° 7.3 9.7 56.7’ ° 02:01 21:5) 
7 285° : 81°13.9 10.9’ N18° 64 00: :55 
8 cae 49.9 | 195°438 10.9" 957.6 9.8" 56.7! 62° 0:06 = 02:31 | 21:25 0 
: - 509 | 224°436 ae . -10.0" 56.8 : 03:11 20:44 21: 
10 | 330°52.2 0.9 18°27.8 N58° | 00: = 
515 | 239°136 ; . -10.1' 56.8" 05 = 02:27 03:26 : 
11 345°52.2 : 11.0 18°17.7 -10.2’ ; 56° 01:20 : : 20:29 21:28 os 
12 0°52.1 deus seas ilo 18°07 10.3" 86.9 cae | oul 0802 «asap | 30:05 (20:53 22:37 
13 15°52.1 3.6 11.0° = N17°57.1 ' ‘ 52°] 02:14 03:15 : 20:53 22:04 
53.1 | 282°43.6 1 -10.4" 56.9" ° 03:59 19:55 
14 30° . 11.0 17°4 105’ ; 50 02:32 ; : 20:39 21:4 
15 a . oe ee 11.1’ ed ce a 45° | 03:06 ee Pet i. 20:27 21:22 
16 60°52. : 43.7 1.1’ 17° = a N 40° ; ‘ ; : 20:03 20:4: 
17 stores 54.6 | 326°13.8 9 11.1' oe -10.7' 57.0 O” | 03:31 04:09 04:40 19:13 : 
5°52.0 55.2 | 340°44.0 , 14.7 -10.8' 57.0" 35 03:50 04:25 04: aoe 20:23 
18 . . 11 17°03.8  -10.9’ , 30° | 04: 53 19:01 9:29 : 
90°51.9 N19°55.7 : 10.9" 57.1 06 © 04:37 05:04 20:04 
19 105°51.9 : : 355/141 1.2’ N16°52.9 ate 20° 04:30 04.58 ; 18:50 19:16 19:48 
20 120°51.9 a 9744.30 11.2' 16°418 -111' a N 10° | 04:49 05:16 oe | 8:55 9:23 
1 ore 56.7 24°14.5 12° ac -il. 57.1 0° 05: : 05:38 18:15 18:38 : 
a 135°51.8 epg. ||. “sehen: ao? ee -11.2' 57.2’ é 5:05 05:31 05:53 18.00 ae oe 
150°51.8 57.8 215 19.5 11.3" 57.2’ 10° | 05:20 05:4 ae 
23 165°51.8 583 Eee 11.3 16°08.1 0 -11.4' 57.2' 20° | 05:33 er ee 17:45 8:08 8:33 
SD.=15.8 d=0 : 1.3 15°56.7 —-11.5' 57.3’ 30° 05:46 06:15 ee 17:53 18:20 
aie $.D.=15.5 35° | 05:53 eu ea 7:38 8:07 
= .D.=15. . : 06:24 06:51 17:02 : : 
u GHA Dec GHA ss 40° 06:00 06:34 07:03 16:50 1:29 8:00 
0 180°51.7 N10°58.8 s Dec d HP 45 06:08 06:44 07:17 16:36 17:19 17:52 
1 195° : 82°15.5 1.3’ N15° S 50° : . 7:08 7:44 
51.7 59.3 96° : 45.2 -11.6' —57.3' 06:17 06:57 07: . 
2 210° 6°45.8 11.3 15° : 52° ; :34 16:19 6: 
0°51.7 19°59.9 | 111° 33.6 -11.7' 57.3’ 06:21 = 07:03 07: 255 7:35 
3 295° : 11°16.1 11.3 15° : 54° : 7:41 16:11 16:50 
i 5°51.6 —-20°00.4 | 125°46.5 11.4" 5921.8  -11.8' 57.4" ° | 06:25 O7:10 07:50 | 16:02 not 
240°51.6 eee ee ee oe 56° | 06:30 07:17 08:00 1553 ee 7:27 
. 255°51.6 01.4 154°47.2 | io -11.9’ 57.4 ae 06:35 07:24 08:11 15:41 ae a 
6 270° 51.5 N20°01.9 is ‘ : 14°46.2 -12.0’ 57.5' S 60 06:40 07:33 08:24 : 6:28 7:18 
7 285°51.5 02.5 169° 17.6 1.4’ N14°34.1 “D1 , 15:28 6:19 TA12 
8 300°51.4 a 183 °48.1 11.4’ 14°21.9 “10 9" 57.5" Lat. Moonrise 
9 315°51.4 ee oe 185 11.4 14°09.7 -12.3" ae is Thu Fri Wed bia 
: 5 ; : ; . 
10 330° 12°49.0 11.5’ 13°57. eee = N 72° u Fri 
11 3 ae 04.0 | 227°19.4 11.5 13° : nae 57.6 ° ae bee 04:17 03: 
45°51.3 04.5 | 241° 3°449 105’ v7 || N 700 | 07:27 10:04 3:33 
io ae apes 3 — 15’ 13°32.4 “105° aaa 68° Gei7 oe 12:15 04:39 03:46 03:18 
13 Oca. 5.0 256° 20.4 11.5’ N13° 66° : ; 12:25 03:49 03:23 ; 
14 spreie beso cusses aie ioe ca cera Be eae dee ee cee oe cae 
51.2 06.1 85°21. ; 07.2 9 -12.7' 57.8" :10 10:55 12:39 : ; 02:56 
15 45° ae 5° 21.4 1.5 12° , ee 62° 09:2 : : 02:53 02:51 : 
16 id | ae 11.5" ai aa a 60° sou 7 oo 02:34 = 02:38 bode 
17 75°51.1 07.6 Se i 12°28.7 -13.0' 57.9 N 58° 09:56 11:24 ae pea ae 02:34 
18 90°51.1 N20°08.1 Aa . 12°15.7. -13.0" 57.9" 56° 0:07 11:32 12: — 02:18 02:29 
19 105° ; 343°23.7 11.6 N12° ; 54° : 58 01:53 02:10 : 
5°51.0 os6 | 357°542 116° 902.6  -13.1' 58.0" ‘ 0:17 11:38 == 13:02 01:43 : 02:24 
oy | ae ee ee ee ete ie. tee io ee ee 
135 ri 5 : 36. Z ’ ' : ‘ : ; : : 
22 1 ae 09.6 26°55.4 11.6 11° 6.2 -13.3' 58.0 45° oe le 13:08 01:26 01:50 an 
50°50.9 10.1 ° 22.9 = -13.3’ 58.1' 0:49 12:01 13: ; 02:11 
23 165° : 41° 26.0 16 11° . 2 14 01:09 01:38 : 
65°50.9 107 | 55°567 116" 209.5 -13.4" 58.1" Ne 1:02 12:10 13:19 02:03 
SD.=15.8 d—0.5 - : 10°56.1-13.5' 58.2’ 35° 1:13: 12:18 13.24 see 01:27 01:56 
; 3 ° : : : : : : 
Fri GHA = oe nes 12:25 13:28 00:32 peers oo 
Dec GHA . 5 0" 1:40 12:37 13:34 Snes 01:10 01:45 
0 180°50.8 N20°11.2 | 70°27.3 i d HP N10° | 11:54 12:47 13:40 i 00:56 01:36 
1 195°50.8 i nat 11.6" N10°426 -13.6' 58.2’ 0 2:08 12:57 13-46 = 00:43 01:28 
2 210° . 84°57.9 11.6 ° : S 10° : = 00:31 01: 
a 10°50.7 12.2 99°28.5 ie 10°29.0  -13.6' 58.2’ 10 2:21 13:07 13:51 ; oT 
: 225°50.7 127 | 113°592 116° 10°15.3 -13.7' 58.3" 20° 2:36 13-17 ioe7 ss 00:20 01:13 
240° 50.7 13.2 | 128°208 ie 10°01.6 — -13.8' 58.3’ 30° 2:52 13:29 14.04 re 00:07 01:04 
5 | 255°50.6 le ee ee ee 35° | 13:02 13:36 14.07 oe ee 00:55 
6 270°50.6  N20°14.2 ; ; 09°33.9 -13.9' 58.4’ 40 3:12 13:43 14:12 : a 00:49 
7 285° ‘ 1$7° 31.1 11.6’ No9° 45° 3: : 23:34 ae : 
85°50.5 14.7 | 172°017 11.6" 9°19.9 -14.0' 58.4’ 25 13:52 14:17, | (23:23 00:43 
8 300° 50.5 15.2 186°32.3 ae 09°05.9 -14.0' 58.5" S 50° 3:40 14:03 14:23 = puree 
a eros + 15.7 201°03.0 a ea -14.1' 58.5' 52° 3:48 14:08 14:25 ae aa 00:27 
50.4 16.2 | 215°33. S 37.7 -14.2' 58.5" 54" 3:55 14:13 ee 00:22 
11 | 345°50.4 162 | 215°336 116089235142" 58.6 Ste, i ee Gee ee 
12 e ; 04.2 11.6’ 08°09.3 : : 58° : 14:32 22:47 a 
0°50.3 N20°17.2 ° : -14.3 58.6" 4:14 14:26 14:3 : 00:13 
13 15° : 244° 34.8 11.6 No7° S 60° : 35 22:38 = : 
5° 50.3 17.7 ° 7° 54.9 -14.4’ 58.6’ 4:26 14:33 14:3 : 00:07 
14 6 . 259° 05.4 1.6’ 07° . :39 22:27 ane : 
30°50.2 18.2 | 273° 7°40.5 -14.4' 58.7’ : 00:01 
| ee ee eee 58.7’ Sun a 
i: eo 19.2 302°37.2 a. et -14.5’ 58.8" Day 7 Tame: Mer. Mer.Pass rae A 
5°50.1 : : 57.1 -14.6" , 12 eee ge 
4 ; 19.7 | 317°07.8 11.6 06°42.4 14.6" 58.8 ee Pass | Upper Lower | 8-10 
io eens N20°20.2 | 331°38.4 ace ieee : -14.6 58.8" m:ss | hh:mm | hh:mm — hh:mm | 47-68% 
: ; , ; 1 g z 007% 
a 5°50.0 207 | 346°090 116° 3 227.8 -14.7 58.9 9 | 03:30 03:29 11:57 18:20 : ~ 
120°50.0 21.2 ° 6913.1 -14.7' 58.9" 20 | 03:27 03:25 ae \ 
21 135° : 0° 39.5 11.5 05° : 2 . 11:57 19:09 06: ) 
35°49.9 . O17 ° 5°58.3  -14.8' 59.0" 1 | 03:23 03:21 ; 6:44 
22 150° 49 1510.0 1.5 05° . 11:57 19:57 07: 
9 22.2 | 29°4 . 43.5  -14.8" 59.0" i - 
23 | 165°49 05 115 05°28 
8 227 | 44°11.0 11.5" 05° oe 
SD.=15.8 d—0.5 : 5°13.7 -14.9' 59.1" 
S.D.=16.0 
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Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 239°50.1 | 165°14.8 N23°11.4 | 130°48.6 N23°41.4 | 266°40.2 $11°57.6 | 283°39.9 $17°22.0 Alpheratz 357°38.0 29° 12.2 
1 254°52.5 | 180°14.0 1.8 | 145°49.4 41.2 | 281°42.4 57.5 | 298°42.3 22.0 Ankaa 353°10.4 -— -42°11.4 
2 269°55.0 | 195°13.1 2.2 | 160°50.2 41.0 | 296°44.7 57.5 | 313°44.8 22.0 Schedar 349°34.7 —_56°38.9 
3 284°57.5 | 210°12.3 ++ 12.6 | 175°51.1 ++ 40.8 | 311°46.9 ++ 57.4 | 328°47.2 ++ 220 Diphda 348°50.5 ~—--17°52.3 
4 299°59.9 | 225°11.4 3.1 | 190°51.9 40.6 | 326°49.2 57.3 | 343°49.7 22.0 Achernar 335°23.0 — -57°07.7 
5 315°02.4 | 240°10.6 3.5 | 205°52.7 40.4 | 341°51.4 57.3 | 358°52.2 29: Hamal 327°54.9 —-.23°33.6 
6 330°04.9 | 255°09.8 N23°13.9 | 220°53.5 N23°40.2 | 356°53.7 $11°57.2 13°54.6 $17°22. Polaris 315°51.3. 89°21.1 
7 345°07.3 | 270°08.9 4.3 | 235°54.3 40.0 11°55.9 57.1 28°57.1 22. Acamar 315°14.5 — -40°13.2 
8 0°09.8 | 285°08.1 4.7 | 250°55.1 39.8 | 26°58.1 57.1 | 43°59.5 22. Menkar — 314°09.6 4° 10.2 
9 15°12.3 | 300°07.2 -+ 151 | 265°55.9 -- 39.6 | 42°00.4 - 57.0 | 59°02.0 ++ 22. Mirfak — 308°33.0  49°56.0 
10 30°14.7 | 315°06.4 5.5 | 280°56.7 39.3 | 57°02.6 56.9 | 74°04.4 22. Aldebaran — 290°43.4 —16°33.0 
11 45°17.2 | 330°05.6 6.0 | 295°57.5 39.1 | 72°04.9 56.9 | 89°06.9 22. Rigel 281° 07.1 -8° 10.8 
12 60°19.6 | 345°04.7 N23°16.4 | 310°58.3 N23°38.9 | $87°07.1 $11°56.8 | 104°09.4 $17°22 ee ees sas 
13 75° 22.1 0°03.9 6.8 | 325°59.1 38.7 | 102°09.4 56.7 | 119°11.8 22. Ea 4k aTeDBO.. “bean 
14 90°24.6 | 15°03.0 7.2 | 341°00.0 38.5 | 117°11.6 56.6 | 134°14.3 22. i ae SRO ae 
15 105° 27.0 30° 02.2 ++ 17.6 | 356°00.8 ++ 38.3 | 132°13.9 +--+ 566 | 149°916.7 +--+ 22. ae ieee a 7O8Es 6 aaa 
16 120°29.5 | 45°01.3 8.0 11°01.6 38.1 | 147°16.1 56.5 | 164°19.2 22. Tanna apie at. esas 
° ° ° ° ° . 7 = 
17 | 135°32.0 | 60°00.5 8.4 | 26°02.4 37.9 | 162°18.4 56.4 | 179°21.7 22. Shue. oBReOOA cigeano 
18 | 150°34.4 | 74°59.7 N23°18.8 | 41°03.2 N23°37.7 | 177°20.6 $11°56.4 | 194°24.1 $17°22 Adhara 255°08.5  -29°00.2 
19 | 165°36.9 | 89°58.8 9.2 | 56°04.0 37.5 | 192°22.9 56.3 | 209°26.6 22. Procyon 244°54.2 5°10.2 
20 180° 39.4 104°58.0 9.6 71°04.8 37.2 207° 25.1 56.2 224°29.0 22. Pollux 243°21.2 27°58.5 
21 195°41.8 | 119°57.1 ++ 20.0 | 86°05.6 ++ 37.0 | 222°274 ++ 56.2 | 239°315 ++ 22. Avior 234°16.2 —-59°34.9 
22 | 210°44.3 | 134°56.3 20.4 | 101°06.4 36.8 | 237°29.6 56.1 | 254°34.0 22. Suhail 222°486  -43°31.3 
23 225° 46.8 149°55.4 20.8 116°07.2 36.6 252° 31.9 56.0 269° 36.4 22. Miaplacidus 221°39.0 -69°48.5 
Mer.pass.:07:59 v-0.8 d0.4 m-3.8 v0.8 d-0.2 m1.7 v2.2 d0.1 m-2.2 v2.5 d-0.0 m0.6 Alphard = 217°50.8 -8°45.1 
Regulus 207°37.6 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 193°44.6 — 61°38.5 
Denebola 182° 27.9 4° 27.3 
0 240°49.2 | 164°54.6 N23°21.2 | 131°08.0 N23°36.4 | 267°34.1 $11°56.0 | 284°38.9 $17°22.1 Gienah 175°46.5 -17°39.7 
1 255°51.7 | 179°53.7 21.6 | 146°08.9 36.2 | 282°36.4 55.9 | 299°41.3 22.1 Acrux 173°02.9  -63° 13.2 
2 270°54.1 | 194°52.9 22.0 | 161°09.7 36.0 | 297°38.6 55.8 | 314°43.8 22.2 Gacrux 171°545  -57°14.1 
3 285°56.6 | 209°52.0 ++ 22.4 | 176°10.5 ++ 35.8 | 312°40.9 - 55.8 | 329°46.3 ++ 22.2 Alioth 166°153 55°50.9 
4 300°59.1 | 224°51.2 22.8 | 191°11.3 35.5 | 327°43.2 55.7 | 344°48.7 22.2 Spica 158°25.2-11°16.4 
5 316°01.5 239°50.3 23.2 206° 12.1 35.3 342° 45.4 55.6 359°51.2 22.2 Alkaid 152°54.0 49° 12.6 
6 331°04.0 | 254°49.5 N23°23.6 | 221°12.9 N23°35.1 | 357°47.7 $11°55.6 | 14°53.7 $17°22.2 Hadar 148°39.6 -60°28.6 
7 346°06.5 | 269°48.7 23.9 | 236°13.7 34.9 | 12°49.9 55.5 | 29°56.1 22.2 Menkent  148°00.8 — -36°28.5 
8 1°08.9 | 284°47.8 24.3 | 251°14.5 34.7 | 27°52.2 55.4 | 44°58.6 22.2 Arcturus 145°50.4 9°04.4 
9 16°11.4 | 299°47.0 ++ 24.7 | 266°15.3 ++ 345 | 42°544 ++ 554 | 60°010 -+ 222 Rigil Kent. 139°43.7 — -60°55.4 
10 31°13.9 | 314°46.1 25.1 | 281°16.2 34.3 | 57°56.7 55.3 | 75°03.5 22.2 Kochab 137°18.8 = 74°04.2 
11 46°16.3 | 329°45.3 25.5 | 296°17.0 34.0 | 72°58.9 55.2 | 90°06.0 22.2 Zuben'ubi 136°59.0 —- -16° 07.8 
12 61°18.8 | 344°44.4 N23°25.9 | 311°17.8 N23°33.8 88°01.2 $11°55.2 | 105°08.4 $17°22.2 Alphecca — 126°05.9 26° 38.6 
13 76°21.2 | 359°43.6 26.2 | 326°18.6 33.6 | 103°03.4 55.1 | 120°10.9 22.2 Antares 112°19.1 -26°28.7 
14 91°23.7 14°42.7 26.6 | 341°19.4 33.4 | 118°05.7 55.0 | 135°13.3 22.2 Atria 107°15.4 — -69°03.8 
15 | 106°26.2 | 29°41.9 ++ 27.0 | 356°20.2 ++ 33.2 | 133°08.0 - 55.0 | 150°15.8 ++ 22.2 Sabik — 102°05.9 — -15° 45.0 
16 | 121°28.6 | 44°41.0 27.4 | 11°21.0 33.0 | 148°10.2 54.9 | 165°18.3 22.2 Shaula — 96°14.0— -37°07.1 
17 | 136°31.1 | 59°40.2 27.8 | 26°21.8 32.7 | 163°12.5 54.8 | 180°20.7 22.2 Rasalhague —-96°01.0 2° 32.6 
3 . 5 ‘3 é - 2 - 5 Eltanin 90°43.1 = 51°29.0 
1g | 151°33.6 | 74°39.3 N23°28.1 | 41°22.6 N23°32.5 | 178°14.7 $11°54.8 | 195°23.2 $17°22.2 ease paese dl. “qde on A 
19 166° 36.0 89° 38.5 28.5 56°23.5 32.3 | 193°17.0 54.7 | 210°25.7 22.2 ene Ves . Rose Seed 
20 181°38.5 | 104°37.6 28.9 71° 24.3 32.1 | 208°19.2 54.6 | 225°28.1 22.3 ‘5 a eet Se 1 
21 196°41.0 | 119°36.7 ++ 29.3 86°25.1 ++ 31.9 | 2239215 ++ 546 | 240°306 <+ 223 ea Done: ose 
22 | 211°43.4 | 134°35.9 29.6 | 101°25.9 31.6 | 238°23.7 54.5 | 255°33.1 22.3 eae eee a 
° ° ° ° fo} « = a! 
23 | 226°45.9 | 149°35.0 30.0 | 116°26.7 31.4 | 253°26.0 54.4 | 270°35.5 22.3 ek. » MGSO’ ae tal 
Mer.pass.:07:55 v-0.8 d0.4 m-3.8 v0.8 d-0.2 m1.7 v2.3 d0.1 m-2.2 v2.5 d-0.0 m0.6 Enif 33°41.7 9°58.2 
Al Nair — 27°36.7.—- -46°51.3 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.9 -29° 30.5 
o | 241°48.4 | 164°34.2 N23°30.4 | 131°27.5 N23°31.2 | 268°28.3 $11°54.4 | 285°38.0  $§17°223 Scheat = -13°48.1 28°16 
1 | 256°50.8 | 179°33.3 30.7 | 146°28.3 31.0 | 283°30.5 54.3 | 300°40.5 22.3 Markebs = =13232:97— ~15219:0 
2 271°53.3 | 194°32.5 31.1 | 161°29.1 30.8 | 298°32.8 54.2 | 315°42.9 22.3 May 22 Sat SHA Mer.pass 
3 286°55.7 | 209°31.6 ++ 31.5 | 176°29.9 ++ 30.6 | 313°35.0 ++ 54.2 | 330°45.4 ++ 223 Venus 285°24.7 13:00 
4 301°58.2 | 224°30.8 31.8 | 191°30.8 30.3 | 328°37.3 54.1 | 345°47.8 22.3 Mars 250°58.6 15:16 
5 317°00.7 | 239°29.9 32.2 | 206°31.6 30.1 | 343°39.6 54.0 0°50.3 22.3 Jupiter 26°50.1 06:12 
6 332°03.1 | 254°29.1 N23°32.5 | 221°32.4 N23°29.9 | 358°41.8 $11°54.0 | 15°52.8 $17°22.3 Saturn _43°49.8 05:05 
7 347°05.6 | 269°28.2 32.9 | 236°33.2 29.7 | 13°44.1 53.9 | 30°55.2 22.3 
8 2°08.1 | 284°27.4 33.3 | 251°34.0 29.4 | 28°46.3 53.9 | 45°57.7 223 || May ee Pri ae 
9 17°10.5 | 299°26.5 ++ 33.6 | 266°34.8 ++ 29.2 | 43°48.6 - 53.8 | 61°00.2 ++ 223 Mars 250°18.8 15:15 
10 32°13.0 | 314°25.6 34.0 | 281°35.6 29.0 | 58°50.9 53.7 | 76°02.6 22.3 jusier .b6°4a0 06:00 
11 47°15.5 | 329°24.8 34.3 | 296°36.4 28.8 | 73°53.1 53.7 | 91°05.1 22.4 S 7 oa. ; 
aturn 43° 49.7 05:01 
12 62°17.9 | 344°23.9 N23°34.7 | 311°37.3 N23°28.6 | 88°55.4 $11°53.6 | 106°07.6 $17°22.4 
13 77°20.4 | 359°23.1 35.0 | 326°38.1 28.3 | 103°57.6 53.5 | 121°10.0 22.4 May 24 Mon SHA — Mer.pass 
14 92°22.8 14°22.2 35.4 | 341°38.9 28.1 | 118°59.9 53.5 | 136°12.5 22.4 Venus —_282°45.8 13:02 
15 107°25.3 | 29°21.4 ++ 35.7 | 356°39.7 ++ 27.9 | 134°02.2 ++ 53.4 | 151°15.0 + 22.4 Mars — 249°39.2 15:13 
16 122° 27.8 44° 20.5 36.1 11°40.5 27.7 | 149°04.4 53.3 | 166°17.4 22.4 Jupiter 26°39.9 06:05 
17 137°30.2 59°19.7 36.4 26°41.3 27.4 | 164°06.7 53.3 | 181°19.9 22.4 Saturn 43° 49.6 04:57 
1g | 152°32.7 | 74°18.8 N23°36.8 | 41°42.1 N23°27.2 | 179°09.0 $11°53.2 | 196°22.4 $§17°22.4 Horizontal parallax 
19 | 167°35.2 | 89°17.9 37.1 | 56°42.9 27.0 | 194°11.2 53.1 | 211°24.8 22.4 Natale: 0.1 
20 | 182°37.6 | 104°17.1 37.5 | 71°43.8 26.8 | 209°13.5 53.1 | 226°27.3 22.4 Mars: 0.1 
21 197°40.1 | 119°16.2 ++ 37.8 | 86°44.6 ++ 26.5 | 224°15.8 ++ 53.0 | 241°29.8 22.4 
22 | 212°42.6 | 134°15.4 38.2 | 101°45.4 26.3 | 239°18.0 53.0 | 256°32.3 22.4 
23 | 227°45.0 | 149°14.5 38.5 | 116°46.2 26.1 | 254°20.3 52.9 | 271°34.7 22.4 
Mer. pass.:07:51 v-0.9 d0.4 m-3.8 v0.8 d-0.2 m1.7 v2.3 d0.1 m-2.2 v2.5 d-0.0 m0.6 























96 





2021 May 22 to May. 24 

















































































































































































































h Sun Moon 
Sat GHA Dec SHA Me Dec d me Lat. ue : Sunrise Sunset Ci is 
0 180°49.8 N20°23.2 | 58°41.5 115° NO4°58.7  -15.0' 59.1’ Naut. i iv saa 
1 195° 49.7 23.6 73°12.0 11.5’ 04° 43.7 -15.0’ 59.1’ N 72° 
2 210° 49.7 24.1 87°42.4 11.4’ 04° 28.7 -15.1 59.2’ N 70° 
3 225° 49.6 - 24.6 | 1029129 11.4" 04°13.6 = -15.1' 59.2" 68° 00:52 33:1 
4 240° 49.6 25.1 116°43.3 11.4’ 03°58.4 -15.2 59.3’ 66° 01:49 22:08 
5 255°49.5 25.6 | 131°13.7 9 11.4" 03°43.3. 0 -15.2' 59.3" 64° 02.22 71.34 
6 270° 49.5 N20° 26.1 145°44.0 11.3’ NO3° 28.0 -15.2’ 59.3’ 62° 01:14 02:46 21:10 22:45 
7 285° 49.5 26.6 160°14.4 11.3’ 03°12.8 -15.3' 59.4’ 60° 01:53 03:05 20:50 22:03 
9 315 49.4 e 27.6 189°14.9 11.3 02 42-2 -15.3 59.4" 56° 01:07 02:40 03:34 20:21 21:15 22:5 
10 330°49.3 28.0 203°45.2 11.2 02°26.8 -15.4 59.5 54° 01:43 02:57 03:45 20:10 20:58 22:13 
11 345°49.3 28.5 218°15.4 11.2’ 02°11.4 -15.4’ 59.5’ 52° 02:07 03:11 03:55 19:59 20:44 21:48 
12 0°49.2 N20° 29.0 232°45.6 11,2" N01°56.0 -15.4' 59.5’ 50° 02:27 03:23 04:04 19:50 20:32 21:28 
13 15°49.2 29.5 247°15.8 11.1’ 01°40.5 -15.5 59.6’ 45° 03:02 03:48 04:23 19:31 20:07 20:52 
14 30°49.1 30.0 | 261°45.9 11.1’ 01°25. -15.5' 59.6" || ago | 03:28 04:07 04:38 19:16 947 20:27 
15 45°49.1 - 30.5 | 276°16.0 11.1" 01°09.5  -15.5' 59.6" ase |) OG ORS.  ‘Gaeat 19:03 9:39 20:07 
16 60°49.0 31.0 | 290°46.1 11.0" 00°54.0  -15.5' 59.7" eae | edna’ page: tne oa iene:  agde a5 
17 75° 49.0 31.4 305°16.1 11.0 00° 38.4 -15.6 59.7 20° 04:29 04:58 05:21 18:32 3:56 9:25 
18 90°48.9 N20°31.9 | 319°46.1 11.0’ NO00°22.9  -15.6’ = 59.8’ N 10° 04:49 05:15 05:38 18:16 18:38 19:05 
19 105° 48.9 32.4 | 334°16.1 10.9’ N00°07.3 -15.6’ = 559.8’ 0° 05:05 05:31 05:53 18:00 8:22 8:48 
20 120° 48.8 32.9 348° 46.0 10.9’ $00°08.4 -15.6' 59.8’ ° ; . : : 7 : 
21 135° 48.8 + 33.4 3°15.9 10.9’ 00°24.0 = -15.7 59.9" > es noes ae a ees bes 3 
° ° , ° , : : ; z . ; 
22 150° 48.7 33.8 | 17°457 108’ = 00°39.7_ 15.7’ 59.9" 0% | peas oer “oeas: | a7aa 7.46 3:06 
23 165° 48.7 34.3 32° 15.5 10.8 00°55.3 -15.7 59.9 35° 05:55 06:26 06:53 17:00 7-27 7:58 
SD.=15.8 d=0.5 S.D.=16.2 40° | 06:03 06:36 07:06 16:48 17:17 17:51 
45° 06:11 06:47 07:20 16:33 7:06 7:42 
=m = sa = “ ia HP} s50° | 06:20 0701 07:37 | 16:16 16:53 7:33 
0 180° 48.6 N20° 34.8 46° 45.2 10.7’ $01°11.0 -15.7 60.0’ 52° 06:25 07:07 07:46 16:08 16:46 17:29 
1 195° 48.6 35.3 61°14.9 10.7’ 01°26.7 -15.7 60.0’ 54° 06:29 07:13 07:55 15:58 6:40 7:24 
2 210° 48.5 35.7 75° 44.6 10.6’ 01°42.4 -15.7 60.0’ 56° 06:34 07:21 08:05 15:48 16:32 17:19 
3 225° 48.5 + 36.2 90° 14.2 10.6 01°58.2 = -15.7 60.1’ 58° 06:39 07:29 08:17 15:36 6:24 7:14 
4 240° 48.4 36.7 104° 43.8 10.5' 02°13.9 -15.7 60.1’ S 60° 06:45 07:38 08:31 15:23 6:15 7:08 
5 255°48.4 37.2 119°13.3 10.5’ 02°29.6 -15.7 60.1’ 
6 270°48.3. N20°37.6 | 133°42.7 10.4 $02°45.4 -15.7' 60.2’ Lat. Moonrise Moonset 
7 285° 48.3 38.1 | 148°121 10.4 03°01.1 9 -15.7’ 60.2” Sat Sun Mon Sat Sun Mon 
8 300° 48.2 38.6 162°41.5 10.3’ 03°16.8 -15.7 60.2’ N 72° 4:19 16:39 19:16 03:02 02:33 02:02 
9 315° 48.1 - 39.1 | 177°10.8 10.3’ 03°32.6 -15.7' 60.2" 6 : ; ; 
10 330° 48.1 39.5 191°40.0 10.2’ 03° 48.3 -15.7 60.3’ ° is oe io — a | nae 
11 345° 48.0 40.0 206°09.2 10.2 04°04.0 -15.7 60.3 66° 4:23 16:18 18:19 02:48 02:40 02:31 
12 0°48.0 N20° 40.5 220° 38.4 10.1’ $04°19.8 -15.7 60.3’ 64° A:24 16:13 18:07 02:45 02:41 02:38 
13 15°47.9 40.9 235°07.4 10.0’ 04°35.5 -15.7 60.4’ 62° 4:25 16:09 17:57 02:42 02:43 02:44 
14 30°47.9 41.4 249° 36.4 ae ee -15.7 pan 60° 4:26 16:05 17:49 02:39 02:44 02:49 
15 45°47.8 41.9 | 264°05.4 9" 5°06. -15.7 A’ 4 : ; ; 
16 60°47.8 42.4 | 2789343 9.9 059226 -157° 605° || N58) | 1427 16:02 = T7:al | 02:37 02:45 02:54 
17 75°47.7 42.8 | 293°031 9.8 05°38.3.-15.7" 60.5" ee | 
. , . . . . . 54° 4:28 15:56 17:29 02:33 02:47 03:02 
18 90°47.7  N20°43.3 | 307°31.9 9.7' $05°53.9  -15.6' — 60.5" 52° 4:28 15:54 17:24 02:32 02:48 03:05 
19 105° 47.6 43.8 | 322°00.6 9.7' 06°09.6 -15.6' 60.5’ 50° 4:29 15:52 17:19 02:30 02:48 03:08 
20 120°47.5 44.2 ee. ae is —o . 45° 4:30 15:48 17:09 02:27 02:50 03:15 
21 135°47.5 - 44.7 | 350°57. 5 40.8  -15.6' 6 3 : : 
22 150°47.4 45.1 5°26.3 9.5° 06°56.3 -15.6' 60.6" N 40° 4:30 15:44 17:00 02:24 02:51 03:20 
23 165°47.4 45.6 19°54.7 9.4' 07°11.9 -15.5 60.6’ 35 4:31 15:41 16:53 02:21 02:53 03:25 
- - - - - - - 30° 4:32 15:38 16:47 02:19 02:54 03:30 
SD.=15.8 d=0.5 S.D.=16.4 20° 4:33 15:33 16:36 02:15 02:55 (03:37 
N 10° 4:34 15:29 16:27 02:12 02:57 03:44 
Mon GHA Dec ae 7 a : al o° | 14:35 15:25 = 16:18 | 02:09 02:58 03:50 
0 180°47.3 N20°46.1 | 34°231 9.3’ S07°27.4 -15.5' 60.7’ || cig | 44:36 15:21 16:10 | 02:06 03:00 ~—«-03:56 
1 195°.47.3 46.5 48°51.4 9.3" 07° 42.9 -15.5 60.7" 20° 4:37 15:17 16:01 02:02 03:01 04:03 
2 210°47.2 47.0 | 63°19.6 9.2" 07°58.3 -15.4" 60.7" 0% | ace 164s. dest | Giese Gane .0a0 
3 2257 47.2 * 47.5 Ute 9.1' 08 °13.8 -15.4 60.8" 35° 4:39 15:10 15:45 01:56 03:04 04:15 
4 240° 47.1 47.9 | 92°15.8 9.0' 08°29.2 -15.4" 60.8" aoe | 4400 i507. dese ||| Gish. G40 16450 
5 255°47.0 48.4 | 106°43.8 9.0 08°45 -15.3' 60.8 5% | daa ieod  tsaq. | Oise O806G 04-06 
6 270° 47.0 N20° 48.8 121°11.7 8.9’ S08°59.8 -15.3' 60.8’ ° ; : p ! ; : 
7 285° 46.9 49.3 135°39.5 8.8" 09°15.1 -15.2 60.8’ ° 0 oat 15:00 1ei2t On46 03:08 ones 
8 300° 46.9 49.8 150°07.3 8.7’ 09°30.3 -15.2 60.9" ue sae 108 i eae a) pat 
9 315°46 8 : 50.2 164°35.0 86 09°45.5 152 60.9° 54° 4:42 14:56 15:13 01:42 03:09 04:39 
ret . Gan oa ene ae ee 56° 4:43 14:54 15:08 01:40 03:10 04:43 
10 330° 46.7 50.7 179° 02.6 8.6 10°00.6 -15.1 60.9 ° : : : 5 : : 
11 345°46.7 51.1 193°30.1 8.5’ 10°15.7 15.1 60.9" ae ae ree ive Le oe ee 
. : . ; : oe . S 60° 4:44 14:49 14:56 01:35 03:12 04:53 
12 0° 46.6 N20°51.6 207°57.5 8.4’ $10°30.8 -15.0' 61.0’ 
13 15° 46.6 52.0 222° 24.9 8.3’ 10° 45.7 -15.0' 61.0’ Sun Moon 
14 30° 46.5 52.5 236°52.2 8.2’ 11°00.7 -14.9 61.0’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 45°46.5 * 52.9 251°19.3 8.1’ 11°15.5 -14.8 61.0’ ” oo" 12° Pass Upper Lower 11-13 
16 60° 46.4 53.4 265° 46.4 8.1’ 11°30.3 -14.8 61.0’ mm:ss mm:ss hh:mm hh:mm hh:mm 78-94% 
° ° , oO , 
17 75°46.3 53.9 | 280135 8.0 1°45. 0-147" 611 sho seade eee “dase Sg. ESS a 
18 90°46.3 N20°54.3 | 2949404 = 7.9' $1959.88 -14.7' 61.1 23 | 03:14 0312 11:57 21:37 0912 
19 105° 46.2 54.8 309°07.2 7.8 12°14.4 -14.6 61.1 24 03:09 03:07 11:57 22:31 10:04 of 
20 120°46.2 55.2 323° 34.0 tak 12°29.0 -14.5 61.1’ 
21 135°46.1 + 55.7 338°00.7 7.6' 12° 43.4 -14.4 61.1’ 
22 150°46.0 56.1 352°27.3 7.5' 12°57.8 -14.4 61.1’ 
23 165° 46.0 56.6 6°53.8 74 13712:2 -14.3 61.1’ 
SD.=15.8 d=0.5 S.D.=16.6 
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May 25, 26, 27 (Tue., Wed., Thu.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 242°47.5 | 164°13.6 N23°38.8 | 131°47.0 N23°25.9 | 269°22.5 $11°52.8 | 286°37.2 $17°22.4 Alpheratz 357°38.0  29°12.2 
1 257°50.0 | 179°12.8 39.2 | 146°47.8 25.6 | 284°24.8 52.8 | 301°39.7 22.5 Ankaa 353°10.4— -42°11.3 
2 272°52.4 | 194°11.9 39.5 | 161°48.6 25.4 | 299°27.1 52.7 | 316°42.1 22.5 Schedar 349°34.7 — 56°38.9 
3 287°54.9 | 209°11.1 ++ 39.9 | 176°49.5 ++ 25.2 | 314°29.3 ++ 52.6 | 331°446 -+ 22.5 Diphda 348°50.5 = -17°52.2 
4 302°57.3 | 224°10.2 40.2 | 191°50.3 25.0 | 329°31.6 52.6 | 346°47.1 22.5 Achernar  335°23.0 —_-57°07.6 
5 317°59.8 | 239°09.3 40.5 | 206°51.1 24.7 | 344°33.9 52.5 1°49.5 22.5 Hamal = 327°54.8 23° 33.6 
6 | 333°02.3 | 254°08.5 N23°40.9 | 221°51.9 N23°24.5 | 359°36.1 $11°52.5 | 16°52.0 $17°22.5 Polaris 315°50.5 = 89°21.0 
7 348°04.7 | 269°07.6 41.2 | 236°52.7 24.3 | 14°38.4 52.4 | 31°54.5 22.5 Acamar 315°14.5 — -40°13.2 
8 3°07.2 | 284°06.8 41.5 | 251°53.5 24.0 | 29°40.7 52.3 | 46°56.9 22.5 Menkar = 314°09.6 Pele 
9 18°09.7 | 299°05.9 ++ 41.8 | 266°543 ++ 238 | 44°429 ++ 523 | 61°594 ++ 225 Mirfak — 308°33.0 49°'56.0 
10 33°12.1 | 314°05.0 42.2 | 281°55.2 23.6 | 59°45.2 52.2 | 77°01.9 22.5 Aldebaran = 290°43.4 16° 33.0 
11 48°14.6 | 329°04.2 42.5 | 296°56.0 23.4 74°47.5 52.2 92° 04.4 22.5 Rigel 281° 07.1 8 10.8 
12 63°17.1 | 344°03.3 N23°42.8 | 311°56.8 N23°23.1 | 89°49.7 $11°52.1 | 107°06.8 $17°22.5 ee Ge eres 
13 78°19.5 | 359°02.5 43.2 | 326°57.6 22.9 | 104°52.0 52.0 | 122°09.3 22.5 Els i S760. Bae ane 
14 93°22.0 14°01.6 43.5 | 341°58.4 22.7 | 119°54.3 52.0 | 137°11.8 22.6 ies cea is 
15 108°24.5 | 29°00.7 ++ 43.8 | 356°59.2 ++ 22.4 | 134°566 ++ 51.9 | 152°142 ++ 226 ee OPER Ge Gea 
16 | 123°26.9 | 43°59.9 44.1 |  12°00.0 22.2 | 149°58.8 51.8 | 167°16.7 22.6 ‘Camas SeabERO® Sesoaee 
° ° oO ° ° v = 
17 138°29.4 | 58°59.0 44.4 | 27°00.9 22.0 | 165°01.1 51.8 | 182°19.2 22.6 Situ? Deneond  cigeano 
18 153°31.8 | 73°58.1 N23°44.8 | 42°01.7 N23°21.7 | 180°03.4 $11°51.7 | 197°21.7 $17°22.6 Adhara 255°085  -29°00.2 
19 168° 34.3 88°57.3 45.1 57°02.5 21.5 | 195°05.6 51.7 | 212°24.1 22.6 Procyon 244°54.2 5° 10.2 
20 183°36.8 | 103°56.4 45.4 | 72°03.3 21.3 | 210°07.9 51.6 | 227°26.6 22.6 Pollux 243°21.2 «27°58. 5 
21 198°39.2 | 118°55.6 ++ 45.7 | 87°04.1 ++ 21.0 | 225°10.2 ++ 51.5 | 242°291 ++ 226 Avior 234°16.2 —-59°34.9 
22 213°41.7 133°54.7 46.0 102°04.9 20.8 240° 12.4 51.5 257° 31.5 22.6 Suhail 222° 48.6 -43°31.3 
23 228° 44.2 148°53.8 46.3 117°05.7 20.6 255°14.7 51.4 272° 34.0 22.6 Miaplacidus 221°39.1 -69° 48.5 
Mer.pass.:07:48 v-0.9 d0.3 m-3.8 v0.8 d-0.2 m1.7 v2.3 d0.1 m-2.2 v2.5 d-0.0 m0.6 Alphard 217°50.8 -8°45.1 
Regulus 207°37.7 1°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.7  61°38.5 
Denebola 182° 27.9 4° 27.3 
0 243°46.6 | 163°53.0 N23°46.6 | 132°06.6 N23°20.4 | 270°17.0 $11°51.4 | 287°36.5 $17°22.6 Gienah 175°465  -17°39.7 
1 258° 49.1 178°52.1 46.9 147°07.4 20.1 285°19.3 51.3 302° 39.0 22.6 Acrux 173°02.9 -63° 13.2 
2 273°51.6 | 193°51.2 47.3 | 162°08.2 19.9 | 300°21.5 51.2 | 317°41.4 22.7 Gacrux 171°545 -57°14.1 
3 288°54.0 208°50.4 ++ 47.6 177°09.0 ++ 19.7 315° 23.8 #8 “BD 332° 43.9 + 22.7 Alioth 166° 15.3 55°50.9 
4 303°56.5 | 223°49.5 47.9 | 192°09.8 19.4 | 330°26.1 51.1 | 347°46.4 22.7 Spica 158°25.2 -11°16.4 
5 318°59.0 238° 48.6 48.2 207° 10.6 19.2 345° 28.4 51.1 2°48.9 22.7 Alkaid 152°54.0 49° 12.6 
6 334°01.4 | 253°47.8 N23°48.5 | 222°11.5 N23°18.9 0°30.6 $11°51.0 17°51.3.  $17°22.7 Hadar 148°39.6 -60°28.6 
7 349°03.9 | 268°46.9 48.8 | 237°12.3 18.7 15°32.9 50.9 | 32°53.8 22.7 Menkent  148°00.8 — -36°28.5 
8 4°06.3 | 283°46.0 49.1 | 252°13.1 18.5 30° 35.2 50.9 47°56.3 22.7 Arcturus 145°50.4 9°04.4 
9 19°08.8 | 298°45.2 ++ 49.4 | 267°13.9 ++ 18.2 | 45°374 ++ 508 | 62°58.8 + 22.7 Rigil Kent. 139°43.7  _-60°55.4 
10 34°11.3 | 313°44.3 49.7 | 282°14.7 18.0 | 60°39.7 50.8 | 78°01.2 22.7 Kochab 137°18.8 = 74°04.2 
11 49°13.7 | 328°43.4 50.0 | 297°15.5 17.8 | 75°42.0 50.7 | 93°03.7 22.7 Zuben'ubi 136°59.0 -16°07.8 
12 64°16.2 | 343°42.6 N23°50.3 | 312°16.3 N23°17.5 | 90°44.3 $11°50.6 | 108°06.2 $17°22.7 Alphecca  126°05.9_ 26° 38.6 
13 79°18.7 | 358°41.7 50.6 | 327°17.2 17.3 | 105°46.5 50.6 | 123°08.7 22.8 Antares 112°19.1 -26°28.7 
14 94°21.1 13° 40.8 50.9 | 342°18.0 17.1 | 120°48.8 50.5 | 138°11.1 22.8 Atria 107°15.4 — -69°03.8 
15 | 109°23.6 | 28°400 -+ 51.2 | 3579188 ++ 168 | 135°511 ++ 50.5 | 153°13.6 - 22.8 Sabik 102°05.9— -15° 45.0 
16 124° 26.1 43°39.1 51.5 12°19.6 16.6 | 150°53.4 50.4 | 168°16.1 22.8 Shaula 96°14.0 — -37°07.1 
17 | 139°28.5 | 58°38.2 51.7 | 27°20.4 16.3 | 165°55.7 50.3 | 183°18.6 22.8 Rasalhague =: 96" 01.0 2°32.6 
1g | 154°31.0 | 73°37.4 N23°52.0 | 42°21.2 N23°16.1 | 180°57.9 $11°50.3 | 198°21.0 $17°22.8 2 ae ae ah 
19 169°33.4 | 88°36.5 52.3 57° 22.1 15.9 | 196°00.2 50.2 | 213°23.5 22.8 ane ae See, aaoaa 4 
20 184°35.9 | 103°35.6 52.6 72° 22.9 15.6 | 211°02.5 50.2 | 228°26.0 22.8 < ae GRE OL. = oeP iat 
21 199°38.4 | 118°34.8 ++ 52.9 87° 23.7 ++ 15.4 | 226°04.8 +--+ 50.1 | 243°285 +--+ 228 ae asap 6 RoE a 
22 | 214°40.8 | 133°33.9 53.2 | 102°24.5 15.2 | 241°07.0 50.1 | 258°30.9 22.8 aes Reeth OC ou dkeenae 
° ° Oo ° * = at 
23 | 229°43.3 | 148°33.0 53.5 | 117°25.3 14.9 | 256°09.3 50.0 | 273°33.4 22.9 Roe. asore ae ot 
Mer.pass.:07:44 v-0.9 d0.3 m-3.8 v0.8 d-0.2 m1.7 v2.3 d0.1 m-2.2 v2.5 d-0.0 m0.6 Enif 33°41.6 9°58.2 
Al Na'ir —-27°36.7— -46°51.3 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.9 -29° 30.5 
° ° ° ° ° ° ° ° ° Scheat 13°48.1 28°11.6 
0 244°45.8 | 163°32.1 N23°53.7 | 132°26.2 N23°14.7 | 271°11.6 $11°49.9 | 288°35.9  $17°22.9 Bedok: . daeao 5 15° 400 
1 259°48.2 | 178°31.3 54.0 | 147°27.0 14.4 | 286°13.9 49.9 | 303°38.4 22.9 ots : : 
2 274°50.7 | 193°30.4 54.3 | 162°27.8 14.2 | 301°16.2 49.8 | 318°40.8 22.9 May 25 Tue SHA Mer.pass 
3 289°53.2 | 208°29.5 ++ 54.6 | 177°28.6 ++ 14.0 | 316°18.4 ++ 49.8 | 333°43.3 ++ 229 Venus 281°26.2 13:04 
4 304°55.6 | 223°28.7 54.9 | 192°29.4 13.7 | 331°20.7 49.7 | 348°45.8 22.9 Mars 248°59.5 15:12 
5 319°58.1 | 238°27.8 55.1 | 207°30.2 13.5 | 346°23.0 49.7 3°48.3 22.9 Jupiter — 26°35.1 06:02 
6 335°00.6 | 253°26.9 N23°55.4 | 222°31.1 N23°13.2 1°25.3 $11°49.6 18°50.8 $17°22.9 Saturn _43°49.7 04:53 
7 350°03.0 | 268°26.0 55.7 | 237°31.9 13.0 16°27.6 49.5 33°53.2 22.9 
8 5°05.5 | 283°25.2 56.0 | 252°32.7 128 | 31°298 49.5 | 48°55.7 22.9 || May ae Sone Dae 
9 20°07.9 | 298°24.3 ++ 56.2 | 267°33.5 ++ 12.5 46° 32.1 ++ 49.4 63°58.2 ++ 23.0 Marg 248° 19.9 15:11 
10 35°10.4 | 313°23.4 56.5 | 282°34.3 12.3 61°34.4 49.4 79° 00.7 23.0 Jupiter 26°30.4 05:58 
11 50°12.9 | 328°22.6 56.8 | 297°35.1 12.0 | 76°36.7 49.3 | 94°03.1 23.0 Saturn °-49e40-6 GaAs 
12 65°15.3 | 343°21.7 N23°57.0 | 312°36.0 N23°11.8 | 91°39.0 $11°49.3 | 109°05.6 $17°23.0 
13 80°17.8 | 358°20.8 57.3 | 327°36.8 11.5 | 106°41.2 49.2 | 124°08.1 23.0 May 27 Thu SHA = Mer.pass 
14 95° 20.3 13°19.9 57.6 | 342°37.6 11.3 | 121°43.5 49.1 | 139°10.6 23.0 Venus 278°46.4 13:07 
15 | 110°22.7 | 28°19.1 ++ 57.8 | 357°38.4 ++ 111 | 136°45.8 ++ 49.1 | 154°13.1 ++ 23.0 Mars 247°40.4 15:09 
16 | 125°25.2 | 43°18.2 58.1 | 12°39.2 10.8 | 151°48.1 49.0 | 169°15.5 23.0 Jupiter 26 ''25.8 05:54 
17 140° 27.7 58°17.3 58.4 | 27°40.1 10.6 | 166°50.4 49.0 | 184°18.0 23.0 Saturn 43°50.1 04:45 
18 155°30.1 | 73°16.5 N23°58.6 | 42°40.9 N23°10.3 | 181°52.7 $11°48.9 | 199°20.5 $17°23.0 Horizontal parallax 
19 170°32.6 88° 15.6 58.9 57°41.7 10.1 | 196°54.9 48.9 | 214°23.0 23.1 Venus: 0.1 
20 185°35.1 | 103°14.7 59.1 72° 42.5 09.8 | 211°57.2 48.8 | 229°25.5 23.1 Mars: 0.1 
21 200°37.5 | 118°13.8 ++ 59.4 87° 43.3 ++ 09.6 | 226°59.5 ++ 48.8 | 244°27.9 ++ 23.1 
22 | 215°40.0 | 133°13.0 59.7 | 102°44.2 09.3 | 242°01.8 48.7 | 259°30.4 23.1 
23 | 230°42.4 | 148°12.1 59.9 | 117°45.0 09.1 | 257°04.1 48.6 | 274°32.9 23.1 
Mer.pass.:07:40 v-0.9 d0.3 m-3.8 v0.8 d-0.2 m1.7 v2.3 d0.1 m-2.2 v2.5 d-0.0 m0.6 
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2021 May 25 to May. 27 

















































































































































































































h Sun Moon 
a GHA Dec GHA Z Dec ¢ me Lat. ue : Sunrise Sunset Ci is 
0 180°45.9 N20°57.0 | 21°20.2 7.4’ $13°264 -14.2' 61.2" Naut. ivil ivi cael 
1 195°45.8 57.5 35°46.5 7.3’ 13° 40.6 -14.1 61.2’ N 72° 
2 210° 45.8 57.9 50°12.7 2? 13°54.7 -14.1 61.2’ N 70° 
3 225°45.7 - 58.3 64° 38.8 7.1 14°08.7 -14.0 61.2’ 68° 00:12 a 
4 240° 45.7 58.8 79°04.9 7.0° 14°22.7 -13.9' 61.2’ 66° 01:37 22:2 
5 255° 45.6 59.2 93°30.8 6.9’ 14°36.5 -13.8' 61.2’ 64° 02:13 21:43 
6 270° 45.5 N20°59.7 107°56.7 6.8 $14°50.3 -13.7 61.2’ 62° 00:57 02:39 21:17 23:03 
va 285° 45.5 21°00.1 122°22.4 6.7 15°03.9 -13.6' 61.3’ 60° 01:44 02:59 20:57 22:13 
8 300° 45.4 00.6 136° 48.1 6.6" 15°17.5 -13.5' 61.3" N 58° 02:13 03:15 20:40 21:44 
10 330° 45.3 01.4 165° 39.2 6.4 doe -13.3 61.3 54° 01:34 02:52 03:41 20:14 21:04 22:29 
11 345° 45.2 01.9 180° 04.6 6.3’ 15°57.7 -13.2' 61.3’ 52° 02:01 03:07 03:52 20:03 20:49 21:55 
12 0°45.2 N21°02.3 194° 29.9 6.3’ $16°10.8 -13.1' 61.3’ 50° 02:22 03:19 04:01 19:54 20:36 21:34 
13 15°45.1 02.8 208°55.1 6.2’ 16° 23.9 -13.0' 61.3’ 45° 02:59 03:45 04:20 19:34 20:10 20:56 
14 30° 45.0 03.2 | 223°20.2 6.1" 16°36.9  -12.9' 61.3" || age | 03:25 04:05 04:36 19:18 9:50 20:30 
15 45° 45.0 - 03.6 | 237°45.2 6.0" = -16°49.7_ -12.8" 61.3" 35° | 03:45 04:21 04:50 | 19:05 9:34 20:09 
16 60°44.9 04.1 | 252°10.2 5.9’ = -17°02.5-12.7' 61.3" 30° | 0402 0434 05:01 | 18:53 1920 10.52 
17 75°44.8 04.5 | 2669350 5.8 17°15.1  -12.6' 61.3 70° | 04:28 «04:57. —Ss«5.21 18:34 8.58 9.26 
18 90° 44.8 N21°05.0 280°59.7 Bet. $17°27.7 -12.5' 61.3’ N 10° 04:49 05:15 05:38 18:16 18:39 19:06 
19 105° 44.7 05.4 295° 24.4 5.6 17°40.1 -12.3' 61.3’ 0° 05:06 05:31 05:54 18:01 8:23 8:49 
20 120° 44.6 05.8 309° 48.9 5.5" 17°52.4 -12.2 61.3’ ° ; : : : , : 
21 135° 44.6 - 06.3 324° 13.4 5.4’ 18°04.5 -12.1 61.3’ = a | ae oe lee Ba aren 
22 150° 44.5 06.7 338°37.8 5:3, 18° 16.6 -12.0' 61.4’ 30° 05-49 06:19 06:45 17:09 7:35 8-05 
5 . , : , : 3 : : : : 
23 165° 44.4 07.1 353°02.1 5.2 18° 28.5 -11.9 61.4 35° 05:57 06:28 06:56 16:58 7:26 7:57 
SD.=15.8 d=0.4 S.D.=16.7 40° | 06:05 06:38 07:08 16:46 17:16 17:49 
45° 06:14 06:50 07:23 16:31 7:04 7:40 
= a aie = “ = : HP} s50° | 06:23 07:04 © o7-41_| 16:13 16:50 7:30 
0 180° 44.4 N21°07.6 7° 26.3 5.1’ $18°40.3 -11.7’ 61.4’ 52° 06:28 07:10 07:49 16:04 16:44 17:26 
1 195° 44.3 08.0 21°50.4 5.1’ 18°52.0 -11.6’ 61.4’ 54° 06:32 07:17 07:59 15:55 6:37 7:21 
2 210° 44.2 08.4 36°14.4 5.0’ 19°03.5 -11.5 61.4’ 56° 06:38 07:25 08:10 15:44 16:29 17:16 
3 225° 44.2 - 08.9 50°38.3 4.9’ 19°14.9 -11.3' 61.4’ 58° 06:43 07:34 08:22 15:32 6:20 711 
4 240° 44.1 09.3 65°02.1 4.8’ 19° 26.2 -11.2 61.4’ S 60° 06:49 07:43 08:36 15:17 6:10 7:05 
5 255° 44.0 09.7 79° 25.9 4.7’ 19°37.3 -11.1 61.4’ 
6 270°44.0 N21°10.2 93°49.5 4.6’ §19°483 -10.9' 61.4’ Lat. Moonrise Moonset 
7 285° 43.9 10.6 | 108°131 4.5’ 19°59.1 -10.8’ ~— 61.3’ Tue Wed Thu Tue Wed Thu 
8 300° 43.8 11.0 122° 36.6 4.4’ 20°09.8 -10.6' 61.3’ N 72° = = = 01:18 = = 
° ’ ° , , 
9 315°43.8 - 11.4 137° 00.0 4.4. 20" 20.4 ~10.5' 61.3" N 70° 21:50 aes — 01:45 00:47 = 
10 330" 43.7 11.9 151° 23.3 4.3' 20 °30.8 -10.3' 61.3' 68° 21:02 ete —_ 02:05 01:37 — 
11 345° 43.6 12.3 165° 46.5 4.2 20°41.1 -10.2 61.3 66° 20:32 23:08 as 02:22 02:08 01:41 
12 0° 43.6 N21°12.7 180°09.7 4.1’ $20°51.2 -10.0’ 61.3’ 64° 20:09 22:20 ee 02:35 02:32 02:30 
13 15°43.5 13.1 194°32.8 4.0’ 21°01.2 -9.9’ 61.3’ 62° 9:52 21:49 23:39 02:46 02:51 03:01 
14 30°43.4 13.6 208°55.8 o a. 3 ie 60° 9:37 21:26 23:06 02:56 03:07 03:25 
15 45° 43.4 - 14.0 | 223°18.7 9’ ; -9.6' 3" 3 ; : ; 
16 60° 43.3 14m. ostars. 28" Sand, saa verge || MOE ee ee ee | ee ee 
17 75° 43.2 14.8 | 252°043 3.77 219395 9.3" 61.3 2 See ee le ll 
. . : . : . . 54° 9:04 20:39 22:06 03:19 03:42 04:13 
18 90° 43.1 N21°15.3 266° 27.0 Soe $21°48.7 -9.1' 61.3’ 52° 8:56 20:28 21:52 03:25 03:51 04:25 
19 105° 43.1 15.7 280° 49.6 3.6’ 21°57.7 -8.9' 61.3’ 50° 8:48 20:17 21:40 03:31 03:59 04:36 
20 eaten as eee ae tes a ae 45° 8:32 19:56 =. 21:15 03:43. 04:16 04:58 
21 135° 42. » 5 4.7 5! 5. -8.6" 3 6 : : 
22 150° 42.9 169 ||| s0s%e71 jae Sptone oa gigs || NE) ee ee Oe |. eee 
23 165°42.8 17.4 338°19.5 3.3" 22°32.1 -8.3" 61.2’ 35 8:08 19:25 20:38 04:01 04:43 05:32 
- - - - - - - 30° 7:59 19:12 20:24 04:09 04:54 05:45 
SD.=15.8 d=0.4 S.D.=16.7 20° 7:42 18:51 20:00 04:22 05:12 06:08 
N 10° 7:28 18:33 19:39 04:34 05:28 06:27 
ane GHA a GHA v Dec d HP o° | 17:15 18:16 19:19 | 04:45 05:43 06:45 
0 180° 42.7 N21°17.8 352°41.7 3.3’ $22° 40.3 -8.1' 61.2’ S 10° 7:02 17:59 19:00 04:56 05:58 07:04 
1 195° 42.6 18.2 7°04.0 3.2: 22°48.3 “7.9 61.2' 20° 6:48 17:41 18:39 05:07 06:15 07:24 
2 210° 42.6 18.6 21°26.1 3.1’ 22°56.2 -7.8 61.2 30° 6:32 17:20 18:15 05:21 06:33 07:46 
3 225° 42.5 - 190 | 35°483 3.1’ 23°038 = -7.6'— 61.2" 35° | 16.23 17:08 18:01 | 05:28 0644 08-00 
4 240° 42.4 19.4 / 50°10.3  3.0' = -23°11.3 7.4" 61.2" 70° | 1613 1655 17:45 | 05:37 06:57 08:15 
5 255° 42.4 19.8 | 64°32.3 3.0 2318.70 7.2’ 61.1 45° | 16.01 1630 17:26 | 05:48 0712 08:34 
6 270°42.3. .N21°20.3 78°54.3 2.9’ §23°25.8 “aA 61.1" 3 . . . . 
7 285°42.2 20.7 93°16.2 2.9" 23°32.8 -6.9' 61.1" ° a ae cele 2 foes a a 
8 300° 42.1 21.1 107°38.0 2.8’ 23°39.6 -6.7' 61.1’ ° : : : ; : : 
9 315°42.1 . O15 121°59.8 2 8’ 93°46,2 65° 6LL 54 5:33 15:59 16:38 06:13 07:49 09:21 
Ouse . Ce aay One a a8 56° 5:24 15:48 16:23 06:21 08:00 09:35 
10 330° 42.0 21.9 | 136°216 27 23°52.6 -6.3' 61.1 Ss : : ; 
11 345°41.9 22.3 | 150°43.3 2.7’ 23°58.8 6.22 61.0’ ae 2 106 eee ve? O0:De 
: . . ; . . . S 60° 5:04 15:19 15:44 06:38 08:27 10:13 
12 0°41.8 N21°22.7 165°05.0 2.7’ $24°04.9 -6.0" 61.0’ 
13 15°41.8 23.1 179° 26.6 2.6’ 24°10.8 -5.8’ 61.0’ Sun Moon 
14 30°41.7 23.6 193°48.2 2.6’ 24°16.5 -5.6" 61.0’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 45° 41.6 + 24.0 208°09.8 2.6’ 24°22.0 -5.4 61.0’ y oo" 12" Pass Upper Lower 14-16 
16 60° 41.5 24.4 222°31.4 2.5’ 24° 27.3 -5.2 60.9’ mmi:ss mmiss hh:mm hh:mm hh:mm 99-98% 
° ° ’ fo} , , 
17 tS 248 | 236°529 2.5" eee sa ‘one! ae | gabe Gaede? soo, saad. | y= 
18 go°41.4 —N21°25.2 | 2519144 25’ $24°37.3 4.8" 60.9" 26 | 0257 02:54 «11.57 - 1159 | | 
19 105° 41.3 25.6 265° 35.9 2.5 24°42.1 -4.7 60.9 27 02:51 02:47 11:57 00:30 13:02 Ke 
20 120° 41.2 26.0 279°57.3 2.5’ 24° 46.7 -4.5 60.9’ 
21 135°41.2 + 26.4 294°18.8 2.4’ 24°51.0 -4.3' 60.8’ 
22 150° 41.1 26.8 308° 40.2 2.4’ 24°55.2 -4.1' 60.8’ 
23 165° 41.0 27.2 323°01.6 2.4’ 24°59.2 -3.9' 60.8’ 
SD.=15.8 d=0.4 S.D.=16.6 
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May 28, 29, 30 (Fri., Sat., Sun.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 245°44.9 | 163°11.2 N24°00.2 | 132°45.8 N23°08.9 | 272°06.4 $11°48.6 | 289°35.4 $17°23.1 Alpheratz  357°37.9 29°12.2 
1 260°47.4 | 178°10.3 00.4 | 147°46.6 08.6 | 287°08.6 48.5 | 304°37.9 23.1 Ankaa 353°10.3.-— -42°11.3 
2 275°49.8 | 193°09.5 00.7 | 162°47.4 08.4 | 302°10.9 48.5 | 319°40.3 23.1 Schedar  349°34.6 56° 38.9 
3 290°52.3 | 208°08.6 -+ 00.9 | 177°48.2 ++ 081 | 317°13.2 ++ 484 | 334°428 ++ 23.1 Diphda 348°50.5 = -17°52.2 
4 305°54.8 | 223°07.7 01.2 | 192°49.1 07.9 | 332°15.5 48.4 | 349°45.3 23.2 Achernar 335°22.9.-— -57°07.6 
5 320°57.2 | 238°06.8 01.4 | 207°49.9 07.6 | 347°17.8 48.3 4°47.8 23.2 Hamal —_327°54.8 23° 33.6 
6 335°59.7 | 253°06.0 N24°O1.7 | 222°50.7 N23°07.4 2°20.1 §11°48.3 19°50.3.  §17°23.2 Polaris 315°49.5 89°21.0 
7 | 351°02.2 | 268°05.1 01.9 | 237°51.5 o7.1 | 17°22.4 48.2 | 34°52.8 23.2 Acamar — 315°14.5 — -40° 13.2 
8 6°04.6 | 283°04.2 02.1 | 252°52.3 06.9 | 32°24.7 48.1 | 49°55.2 23.2 Menkar’ ~314°09.6 ele 
9 21°07.1 | 298°03.3 ++ 02.4 | 267°53.2 ++ 066 | 47°269 ++ 481 | 64°57.7 ++ 23.2 Mirfak 308° 32.9 49°'56.0 
10 36°09.6 | 313°02.5 02.6 | 282°54.0 06.4 | 62°29.2 48.0 | 80°00.2 23.2 Aldebaran = 290°43.4 16 ''33.0 
11 51°12.0 | 328°01.6 02.9 | 297°54.8 06.1 | 77°31.5 48.0 | 95°02.7 23.2 Rigel = -281'07.1 8 10.7 
12 | 66°14.5 | 343°00.7 N24°03.1 | 312°55.6 N23°05.9 | 92°33.8 $§11°47.9 | 110°05.2 $17°23.2 ie aes pes 
13 81°16.9 | 357°59.8 03.3 | 327°56.4 05.6 | 107°36.1 47.9 | 125°07.6 23.3 eh “H Srne neg meee a 
14 96°19.4 12°58.9 03.6 | 342°57.3 05.4 | 122°38.4 47.8 | 140°10.1 23.3 ala pri eas 
15 | 111°21.9 | 27°58.1 ++ 03.8 | 357°58.1 ++ 05.1 | 137°40.7. ++ 47.8 | 155°126 ++ 23.3 oe Breese se aa 
16 | 126°24.3 | 42°57.2 04.0 | 12°58.9 04.9 | 152°43.0 47.7 | 170°15.1 23.3 Cse ee ane rer 
° ‘o) ° ° ° = 
17 | 141°26.8 | 57°56.3 04.3 | 27°59.7 04.6 | 167°45.3 47.7 | 185°17.6 23.3 Shue SoCo. cteeano 
1g | 156°29.3 | 72°55.4 N24°04.5 | 43°00.5 N23°04.4 | 182°47.5 $11°47.6 | 200°20.1 $17°23.3 Adhara 255°085 —--29°00.2 
19 | 171°31.7 | 87°54.6 04.7 | 58°01.4 04.1 | 197°49.8 47.6 | 215°22.6 23.3 Procyon  244°54.2 5°10.2 
20 | 186°34.2 | 102°53.7 05.0 | 73°02.2 03.9 | 212°52.1 47.5 | 230°25.0 23.3 Pollux 243°21.2 27°58 5 
21 | 201°36.7 | 117°52.8 ++ 05.2 88°03.0 ++ 03.6 | 227°54.4 ++ 47.5 | 245°275 ++ 23.4 Avior 234°16.2—--59°34.9 
22 | 216°39.1 | 132°51.9 05.4 | 103°03.8 03.4 | 242°56.7 47.4 | 260°30.0 23.4 Suhail 222°48.6 —--43°31.3 
23 231° 41.6 147°51.0 05.6 118°04.7 03.1 257°59.0 47.3 275° 32.5 23.4 Miaplacidus 221°39.1 -69°48.5 
Mer.pass.:07:36 v-0.9 d0.3 m-3.8 v0.8 d-0.2 m1.7 v2.3 d0.1 m-2.2 v2.5 d-0.0 m0.6 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.7 61° 38.5 
Denebola 182°27.9 4° 27.3 
0 246°44.1 | 162°50.2 N24°05.9 | 133°05.5 N23°02.9 | 273°01.3  $11°47.3 | 290°35.0 $17°23.4 Gienah 175°465 —--17°39.7 
1 261°46.5 | 177°49.3 06.1 | 148°06.3 02.6 | 288°03.6 47.2 | 305°37.5 23.4 Acrux 173°02.9--63° 13.2 
2 276°49.0 | 192°48.4 06.3 | 163°07.1 02.4 | 303°05.9 47.2 | 320°39.9 23.4 Gacrux 171°546  -57°14.1 
3 291°51.4 | 207°47.5 -+ 06.5 | 178°07.9 ++ 021 | 318°08.2 ++ 47.1 | 335°424 ++ 23.4 Alioth  166°15.3 55°50.9 
4 306°53.9 | 222°46.7 06.8 | 193°08.8 01.8 | 333°10.5 47.1 | 350°44.9 23.4 Spica 158°25.2 —--11°16.4 
5 321°56.4 237° 45.8 07.0 208° 09.6 01.6 348°12.8 47.0 5°47.4 23.5 Alkaid 152°54.0 49° 12.6 
6 336°58.8 | 252°44.9  N24°07.2 | 223°10.4 N23°01.3 3°15.1 §11°47.0 20°49.9 §17°23.5 Hadar  148°39.6 — -60°28.6 
7 352°01.3 | 267°44.0 07.4 | 238°11.2 01.1 18°17.3 46.9 35°52.4 23.5 Menkent  148°00.8 = -36°28.5 
8 7°03.8 | 282°43.1 07.6 | 253°12.0 00.8 33°19.6 46.9 50°54.9 23.5 Arcturus 145°50.4 9°04.4 
9 22°06.2 | 297°42.3 ++ 07.8 | 268°12.9 -+ 006 | 48°219 ++ 468 65°57.3. + + 23.5 Rigil Kent. 139°43.7. — -60°55.4 
10 37°08.7 | 312°41.4 08.0 | 283°13.7 00.3 | 63°24.2 46.8 80°59.8 23.5 Kochab 137° 18.8 74° 04.3 
11 52°11.2 | 327°40.5 08.3 | 298°14.5 23°00.1 78°26.5 46.7 96°02.3 23.5 Zuben'ubi 136°59.0 —--16° 07.8 
12 67°13.6 | 342°39.6 N24°08.5 | 313°15.3  N22°59.8 93°28.8  $11°46.7 | 111°04.8  $17°23.5 Alphecca — 126°05.9 26°38.7 
13 82°16.1 | 357°38.7 08.7 | 328°16.2 59.6 | 108°31.1 46.6 | 126°07.3 23.6 Antares = 112°19.1 -26°28.7 
14 97°18.6 | 12°37.9 08.9 | 343°17.0 59.3 | 123°33.4 46.6 | 141°09.8 23.6 Atria 107°15.4 —— -69°03.8 
15 | 112°21.0 | 27°37.0 ++ 09.1 | 358°178 -- 59.0 | 138°35.7 ++ 465 | 1569123 -- 236 Sabik — 102°05.8 —-15°45.0 
16 | 127°23.5 | 42°36.1 09.3 | 13°18.6 58.8 | 153°38.0 46.5 | 171°14.8 23.6 Shaula — 96°14.0-37°07.1 
17 | 142°25.9 | 57°35.2 09.5 | 28°19.4 58.5 | 168°40.3 46.4 | 186°17.2 23.6 Rasalhague = 96" 01.0 2°32.7 
18 | 157°28.4 | 72°34.3  ™N24°09.7 | 43°20.3  N22°58.3 | 183°42.6 $11°46.4 | 201°19.7 $17°23.6 . en ee es 
19 | 172°30.9 87° 33.4 09.9 58°21.1 58.0 | 198°44.9 46.3 | 216°22.2 23.6 one wee ee ommee er iet 
20 | 187°33.3 | 102°32.6 10.1 73°21.9 57.8 | 213°47.2 46.3 | 231°24.7 23.6 7 a sent Sie 
21 | 202°35.8 | 117°31.7 -+ 10.3 88° 22.7 ++ 57.5 | 228°495 ++ 46.2 | 246°27.2 ++ 23.7 Mae gene Been a 
22 | 217°38.3 | 132°30.8 10.5 | 103°23.6 57.2 | 243°51.8 46.2 | 261°29.7 23.7 peden ae ano se80 8 
° ° ° ° . =) . 
23 | 232°40.7 | 147°29.9 10.7 | 118°24.4 57.0 | 258°54.1 46.1 | 276°32.2 23.7 ek pea meeota 
Mer.pass.:07:32 v-0.9 d0.2 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.1 m-2.3 v2.5 d-0.0 m0.6 Enif 33°41.6 9°58.2 
Al Na’ir 27°36.6 -46°51.3 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.9 -29° 30.5 
° ° ° ° ° ° ° ° ° Scheat 13°48.1 28° 11.6 
0 247°43.2 | 162°29.0 N24°10.9 | 133°25.2 N22°56.7 | 273°56.4 $11°46.1 | 291°34.7  $17°23.7 ae igeapo ieaa0 
1 262°45.7 | 177°28.2 1.1 | 148°26.0 56.5 | 288°58.7 46.0 | 306°37.1 23.7 a : : 
2 277°48.1 | 192°27.3 1.3 | 163°26.8 56.2 | 304°01.0 46.0 | 321°39.6 23.7 May 28 Fri SHA Mer.pass 
3 292°50.6 | 207°26.4 ++ 11.5 | 178°27.7 ++ 55.9 | 319°03.3 ++ 45.9 | 336°421 ++ 23.7 Venus -277°26.3 13:08 
4 307°53.1 | 222°25.5 1.6 | 193°28.5 55.7 | 334°05.6 45.9 | 351°44.6 23.7 Mars = 247°00.9 15:08 
5 322°55.5 | 237°24.6 1.8 | 208°29.3 55.4 | 349°07.9 45.8 6°47.1 23.8 Jupiter 26°21.5 05:51 
6 337°58.0 | 252°23.7  N24°12.0 | 223°30.1 N22°55.2 4°10.2 §11°45.8 21°49.6 §17°23.8 Saturn 43°50.5 04:41 
7 353°00.4 | 267°22.9 2.2 | 238°31.0 54.9 19°12.5 45.7 36°52.1 23.8 
8 8°02.9 | 282°22.0 2.4 | 253°31.8 54.6 | 34°14.8 45.7 | 51°54.6 23.8 || May oo eG er a 
9 23°05.4 | 297°21.1 ++ 12.6 | 268°32.6 ++ 544 | 499171 ++ 456 | 66°57.1 ++ 23.8 Mars 246°21.4 15-07 
10 38°07.8 | 312°20.2 2.8 | 283°33.4 54.1 64°19.4 45.6 81°59.6 23.8 Jupiter 26°17.2 Gea 
11 53°10.3 | 327°19.3 2.9 | 298°34.3 53.8 | 79°21.7 45.5 97°02.0 23.8 Satin 43°50.9 ase 
12 68°12.8 | 342°18.4 N24°13.1 | 313°35.1 N22°53.6 | 94°24.0 $11°45.5 | 112°04.5  $17°23.9 
13 83°15.2 | 357°17.6 3.3 | 328°35.9 53.3 | 109°26.3 45.4 | 127°07.0 23.9 || May 30 Sun SHA — Mer.pass 
14 98° 17.7 12°16.7 3.5 | 343°36.7 53.1 | 124°28.6 45.4 | 142°09.5 23.9 Venus 274°45.8 13:11 
15 | 113°20.2 | 279158 ++ 13.7 | 358°37.6 ++ 52.8 | 139°309 ++ 45.3 | 157°120 ++ 23.9 Mars 245°42.0 15:05 
16 | 128°22.6 | 42°14.9 3.8 | 13°38.4 52.5 | 154°33.2 45.3 | 172°14.5 23.9 Jupiter 26°13.2 05:43 
17 | 143°25.1 57° 14.0 4.0 28°39.2 52.3 | 169°35.5 45.2 | 187°17.0 23.9 Saturn 43°51.5 04:33 
1g | 158°27.5 | 72°13.1 N24°14.2 | 43°40.0 N22°52.0 | 184°37.8 $11°45.2 | 202°19.5 $17°23.9 Horizontal parallax 
19 173° 30.0 87°12.3 4.3 58° 40.9 51.7 | 199°40.1 45.1 | 217°22.0 24.0 Venus: 0.1 
20 | 188°32.5 | 102°11.4 4.5 | 73°41.7 51.5 | 214°42.4 45.1 | 232°24.5 24.0 Mars: 01 
21 | 203°34.9 | 117°10.5 ++ 14.7 | 88°42.5 ++ 51.2 | 229°44.7 ++ 45.0 | 247°27.0 ++ 24.0 
22 | 218°37.4 | 132°09.6 4.9 | 103°43.3 50.9 | 244°47.0 45.0 | 262°29.5 24.0 
23 | 233°39.9 | 147°08.7 5.0 | 118°44.2 50.7 | 259°49.4 44.9 | 277°32.0 24.0 
Mer.pass.:07:28 v-0.9 d0.2 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.6 
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h Sun Moon 
Fri GHA Dec GHA Eo Dec d HP Lat. N ue il Sunrise Sunset Ci iss 
0) 180°40.9  N21°27.6 | 337°23.0 2.4’ $§25°03.0 -3.7' 60.8" os a wt ent 
1 195° 40.9 28.0 | 351°44.4 92.4’ 25°06.6 = -3.5' ~— 60.7" N 72° 
2 210° 40.8 28.4 6°05.9 2.4’ 25°10.1 = --3.3’ ~— 60.7" N 70° 
3 225°40.7 - 28.8 20°27.3 2.4’ 25°13.3 --3.1' ~— 60.7" 68° 
4 240° 40.6 29.2 34°48.7 2.4’ 25° 16.3 -2.9' 60.7" 66° 01:24 29-34 
5 255° 40.6 29.6 49°10.1 2.4 25°19.2 -2.7 60.6 64° 02:05 21:52 
6 270°40.5  .N21°30.0 63°31.5 2.4' §25°218 -2.6' 60.6’ 62° 00:37 02:33 21:24 23:26 
7 285° 40.4 30.4 77°52.9 2.4 25°24.3  -2.4 60.6" 60° 01:35 02:54 21:02 22:23 
9 315°40.2 + 31.2 106° 35.8 2.5’ 25° 28.6 -2.0' 60.5’ 56° 00:34 02:29 03:25 20:31 21:27 23:29 
10 330°40.2 31.6 | 120°57.3 25’ 25°30.5 -1.8' 60.5 54° | 01.26 02.47 03.38 20:18 91.09 92.3 
11 345° 40.1 32.0 135°18.8 2.5 25° 32.2 -1.6 60.5 52° 01:55 03:03 03:49 20:07 20:53 22:0 
12 0°40.0 N21°32.4 | 149°40.3 2.5' $25°33.7  -1.4' 60.4’ 50° | 02:17 03:16 03:58 19:57 20:40 21:39 
13 15°39.9 32.8 | 164°01.8 2.6’ 25°35.0  -1.2' 60.4’ 45° | 02:56 03:42 04:18 19:37 20:13 21:00 
14 30° 39.9 33.2 | 178°23.4 2.6’ 25°36.1 -1.0' 60.4" nN 40° | 03:23 04:03 04:35 19:21 9:53 20:33 
fe} + ° , fe} , if = 2 $ > * . 
15 45°30.8 33.6 | 192°45.0 2.6" 25°37.1  -0.8' 60.3" 35° | 03:44 04:19 04.48 19-07 9.36 20.12 
16 60° 39.7 34.0 | 207°06.7 27 25°37.8 -0.6 60.3 30° | 04:01 04:33 05.00 18:55 19.22 19.55 
oO ° , oO ’ ’ a 7 . m * “ 
17 75° 39.6 34.3 | 2219283 27 25°38.3 -0.5 60.3 0° | 04:27 04:56 05.20 18:35 8.59 9.28 
18 90°39.5 N21°34.7 | 235°50.1 2.7' $25°38.7 -0.3' 60.2’ N10° | 04:48 05:15 05:38 18:17 18:40 19:07 
19 105°39.5 35.1 250°11.8 2.8" 25° 38.9 -0.1' 60.2’ 0° 05:06 05:32 05:54 18:01 8:23 8:49 
20 120°39.4 35.5 | 264°33.6 2.8" 25° 38.9 0.1’ ~~ 60.2" ° . ; ; 
21 135° 39.3 - 35.9 | 278°55.5 2.9’ 25°38.7 0.3’ ~— 60.2” . a lies ee oe ee cae a 
Oo fo} , oO ’ , . si 7 2 in 
22 150° 39.2 36.3 | 2939174 29 25° 38.3 0.5 60.1 ° ; : : : 
23 165° 39.1 36.7 | 307°39.3 3.0" 25°37.7 0.7' 60.1" o oS seout spies lie. es 
: ; 2 : : : : 35° 05:59 06:30 06:57 16:57 7:25 7:56 
SD.=15.8 d=0.4 S.D.=16.5 40° | 06:07 06:40 07:10 16:44 17:14 17:48 
45° | 06:16 06:53 07:26 16:29 7:02 7:39 
aa = ae = “ as : HP} ss50° | 06:26 07:07 07-44 | 16:10 16:48 7:28 
0 180° 39.1 N21°37.1 322°01.4 3.0’ $25° 36.9 0.9’ 60.1’ 52° 06:31 07:13 07:53 16:02 16:41 17:24 
1 195° 39.0 37.5 336° 23.4 3:1" 25° 36.0 1.0’ 60.0’ 54° 06:36 07:21 08:03 15:52 6:34 7:19 
° ° , fo} , , 
5 || geesee hana) eons Gar saeease tar cee ||| eee | Seg Ue | eee 
4 240° 38.7 38.6 19°30.0 3.3’ 25°32.0 1.6 59.9" ° : ; : 
. . . : : : S 60 06:53 (07:48 08:42 15:13 6:07 7:01 
5 255° 38.6 39.0 33°52.3 3.4’ 25°30.4 1.8 59.9" 
6 270°38.6  N21°39.4 48°14.7 3.4’ §25°28.5 1.9 59.8" Lat. __ Moonrise ; Moonset 
7 285° 38.5 39.8 62°37.2 3.5" 25° 26.5 2.1' 59.8" Fri Sat Sun Fri Sat Sun 
8 300° 38.4 40.1 76°59.8 3.6’ 25° 24.3 23! 59.8" N 72° = = = m= = = 
° e ° , ° , , 
9 315°38.3 40.5 91°22.4 3.7" 25°21.9 25° 59.7" N 70° ae i a coe —_ i 
10 330° 38.2 40.9 | 105°45.1 3.7 25°19.3 2.6 59.7 68° ae am -_ — = = 
11 345°38.1 41.3 | 120°07.8 3.8’ 25° 16.6 2.8' 59.7" é 
12 0°38.1 N21°41.7 | 134°30.7 3.9" = $25° 13.7 3.0’ 59.6" Be ee ae at a oi a 
: : . : . . . 64 00:33 02:03 02:10 02:31 03:17 05:18 
13 15°38.0 42.0 148°53.6 4.0’ 25° 10.6 3.2’ 59.6’ 62° i 00:55 01:30 03:26 04:24 05:57 
* 8 ae cee i ue — ae 60° = 00:20 01:02 03:59 04:59 06:25 
5 45°37. + 42. 77°39. 4. 5°03. 5’ 59.5" ‘ i ; ; : 
16 60°37.7 43.2 | 192°03.0 4.3 25°004 37 595’ || N ae ae ore os ae See . 
17 75° 37.6 43.5 | 2069263 4.3’ 24°56.6 3.8' 59.4" Bie. | aay on.68 04:50 Geos ore 
° ° ° , ° , , . ae : = z z 
18 90° 37.6 N21° 43.9 220° 49.7 4.4 $24°52.7 4.0 59.4 52° 23:03 23:55 See, 05:13 06:16 07:31 
19 105°37.5 44.3 235° 13.2 4.5’ 24°48.6 4.2’ 59.4" 50° 22:50 23:43 ee 05:26 06:29 07:42 
a | 135°373 eo) roe. ae ee ae eae |e Se a. | oe ee 
e c 7 ki = B s . ° : . 2 ‘ 2 3 
22 150°37.2 45.4 | 278°24.2 4.8" 24°35.4 46 59.2’ || N40" | 22:03 23:00 23:45 | 06:11 07:15 08:24 
33 165°371 458 | 202°481 49° 94°30 7 48 50.2’ 35 21:46 22:44 23:31 06:28 07:32 08:40 
: : ; : ; : 30° | 21:31 22:30 23:19 06:43 07:47 08:53 
SD.=15.8 d=0.4 S.D.=16.3 20° | 21:06 22:06 22:59 07:08 08:12 09:16 
N10° | 20:44 21:45 22:41 07:30 08:33 09:36 
Sun GHA Dec GHA u Dec d duis 0° | 20:24 21:26 22:24 +| 07:50 08:54 09:54 
0 180°37.0 N21°46.2 | 307°12.1 5.0’ $24°25.8 5.0’ 59.2” ° 
1 20: 21: 22:07 1 14 112 
1 195° 37.0 46.5 | 321°36.2 5.1’ 24° 20.8 5.1’ 59.1" 2 a o 5 “ 5 . a . 9 
2 210° 36.9 46.9 | 336°00.4 5.2” 24° 15.6 5.3’ 59.1" ° asi eae ee ee pie c 
aoe ous re na A an 30° | 19:16 20:22 21:27 08:56 10:00 10:54 
3 225° 36.8 - 47.3 | 350°24.7 5.4 24° 10.2 5.4 59.1 35° | 19:02 20.07 91:15 09:11 10:14 1:07 
4 240° 36.7 47.6 4°49.1 5.5" 24°04.7 5.6’ 59.0" 40° | 1845 19:51 21.01 09:28 10:31 11:22 
fe} ° , fe} ’ - r P - e e 
5 255°36.6 10 19°13.6 5.6 23°59.1 5.7 59.0 as° | 18:24 19.32 20.44 09.48 10:51 1-40 
6 270°36.5 N21°48.4 33°38.2 5.7’ = §23°53.3 5.9' 58.9" : ; ; . 
7 | psraea as? | ag029 «se aaa 0’ seg’ || S90 | 1758 1907 2023 1014 ate 1202 
° fo} , ° ’ , * . “ . . et 
8 300° 36.4 49.1 62°27.8 59 23°41.3 6.1 58.9 mie. | ares. dew 90:02 leat at ae 
9 315° 36.3 - 49.5 76°52.7 6.0’ 23°35.1 6.3' 58.8" ° : : : 
6 . , . , ; 56 17:15 18:26 19:49 10:57 11:57 2:37 
10 330° 36.2 49.8 91°17.8 = 6.1 23° 28.7 6.4 58.8 : : : ; 
i aAneaa 1 cio i desea 6! 53°96 5 a 58 16:55 18:07 19:34 11:17 12:16 12:53 
. : : f : . S$ 60° | 16:31 17:44 19:16 11:41 12:39 3:11 
12 0°36.0 N21°50.6 | 120°08.3 6.4’  $23°15.6 6.7 58.7’ 
13 15°35.9 50.9 | 134°33.7 6.5’ 23° 08.9 6.8' 58.7" Sun Moon 
14 30° 35.8 51.3 | 148°59.2 6.6’ 23°01.9 7.0’ 58.6" Da Eqn.of Time Mer Mer.Pass. Age 
15 45°35.7 + 51.6 163°24.9 6.7’ 22°54.9 rea 58.6’ os oo" 12" Pass Upper Lower 7-19 
16 60° 35.6 52.0 177°50.6 6.8" 22°47.7 hee. 58.5’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 94-78% 
17 75° 35.6 52.4 | 192°165 6.9’ 22° 40.5 7.4 58.5’ ae. gSae. Gen ‘deep Bias aor = 
18 90° 35.5 N21°52.7 206° 42.5 7.1 $22°33.0 7.5’ 58.5" ; : : 3 : ( ) 
19 105°35.4 53.1 | 221°086 7.2 22°25.5 7.6 58.4" Shee ae ie i De lc >) 
: 5 : 7 i : 30 | 02:28 02:24 11:58 03:40 16:09 
20 120° 35.3 53.4 | 235°348 7.3 22°17.8 7.7 58.4 
21 135° 35.2 + 53.8 | 250°01.2 7.4’ 22° 10.0 7.9' 58.3" 
22 150°35.1 54.2 | 264°27.7 7.5’ 22°02.1 8.0’ 58.3’ 
23 165° 35.0 54.5 | 278°54.3 7.7’ 21°54.1 8.1' 58.3" 
SD.=15.8 d=0.4 S.D.=16.0 
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Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 248°42.3 | 162°07.8 N24°15.2 | 133°45.0 N22°50.4 | 274°51.7  $11°44.9 | 292°34.4 $§17°24.0 Alpheratz. 357°37.9 29° 12.2 
1 263°44.8 | 177°06.9 5.3 | 148°45.8 50.2 | 289°54.0 44.8 | 307°36.9 24.0 Ankaa 353°10.3.— -42°11.3 
2 278°47.3 | 192°06.1 5.5 | 163°46.6 49.9 | 304°56.3 44.8 | 322°39.4 24.1 Schedar 349°34.6  56°38.9 
3 293°49.7 | 207°05.2 ++ 15.7 | 178°47.5 ++ 49.6 | 319°58.6 ++ 448 | 337°41.9 ++ 241 Diphda 348°50.5 —_-17°52.2 
4 308°52.2 | 222°04.3 5.8 | 193°48.3 49.4 | 335°00.9 44.7 | 352°44.4 24.1 Achernar 335°22.9 —_-57°07.6 
5 323°54.7 | 237°03.4 6.0 | 208°49.1 49.1 | 350°03.2 44.7 7°46.9 24.1 Hamal 327°54.8 =. 23°33.6 
6 338°57.1 | 252°02.5 N24°16.1 | 223°49.9 N22°48.8 5°05.5 $11°44.6 22°49.4 $§17°24.1 Polaris 315° 48.8 89°21.0 
7 353°59.6 | 267°01.6 6.3 | 238°50.8 48.6 | 20°07.8 44.6 | 37°51.9 24.1 Acamar 315°14.5 — -40°13.2 
8 9°02.0 | 282°00.8 6.5 | 253°51.6 48.3 | 35°10. 44.5 | 52°54.4 24.1 Menkar — 314°09.5 4°10.3 
9 24°04.5 | 296°59.9 ++ 166 | 268°524 -- 480 | 50°124 ++ 445 | 67°569 -+ 24.2 Mirfak — 308°32.9  49°56.0 
10 39°07.0 | 311°59.0 6.8 | 283°53.2 47.7 | 65°14.7 44.4 | 82°59.4 24.2 Aldebaran — 290°43.4 —16°33.0 
11 54°09.4 | 326°58.1 6.9 | 298°54.1 47.5 | 80°17.0 44.4 | 98°01.9 24.2 Rigel 281 07.0 8 10.7 
12 69°11.9 | 341°57.2 N24°17.1 | 313°54.9 N22°47.2 | 95°19.4 $§11°44.3 | 113°04.4 $17°24.2 ae ane ce 
13 84°14.4 | 356°56.3 7.2 | 328°55.7 46.9 | 110°21.7 44.3 | 128°06.9 24.2 Ea 4h STRDRO.  BeeaT A 
14 99° 16.8 11°55.4 7.4 | 343°56.5 46.7 | 125°24.0 44.2 | 143°09.4 24.2 has ENA is 
15 114°19.3 | 26°54.5 ++ 17.5 | 358°57.4 ++ 46.4 | 140°26.3 ++ 44.2 | 1589119 ++ 243 i ner 5046 
16 | 129°21.8 | 41°53.7 7.7 | 13°58.2 46.1 | 155°28.6 44.2 | 173°14.4 24.3 ‘Gonna Sp?R4 o. -LesoaG 
° ° ° ° ° . 7 . 
17 144° 24.2 56°52.8 7.8 | 28°59.0 45.9 | 170°30.9 44.1 | 188°16.8 24.3 Giicc; (ORR OG A. ciboaa B 
18 159°26.7 | 71°51.9 N24°17.9 | 43°59.8 N22°45.6 | 185°33.2 $11°44.1 | 203°19.3 $17°24.3 Adhara 255°085  -29°00.2 
19 174° 29.2 86°51.0 8.1 | 59°00.7 45.3 | 200°35.5 44.0 | 218°21.8 24.3 Procyon 244°54.2 5°10.2 
20 189°31.6 | 101°50.1 8.2 | 74°01.5 45.0 | 215°37.8 44.0 | 233°24.3 24.3 Pollux 243°21.2 «27°58. 5 
21 204°34.1 | 116°49.2 -+ 18.4 | 89°02.3 ++ 44.8 | 230°40.2 ++ 43.9 | 248°268 ++ 243 Avior 234°16.3 —--59°34.9 
22 219° 36.5 131°48.3 8.5 104°03.2 44.5 245° 42.5 43.9 263° 29.3 24.4 Suhail 222° 48.6 -43°31.3 
23 | 234°39.0 | 146°47.5 8.6 | 119°04.0 44.2 | 260°44.8 43.8 | 278°31.8 24.4 Miaplacidus 221°39.1  -69°48.5 
Mer.pass.:07:24 v-0.9 d0.2 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.6 Alphard = 217°50.8 -8°45.1 
Regulus 207°37.7 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.7  61°38.5 
Denebola 182° 27.9 4° 27.3 
0 249°41.5 | 161°46.6 N24°18.8 | 134°04.8 N22°44.0 | 275°47.1 $11°43.8 | 293°34.3 $17°24.4 Gienah 175°46.5 -17°39.7 
1 264°43.9 | 176°45.7 18.9 | 149°05.6 43.7 | 290°49.4 43.7 | 308°36.8 24.4 Acrux  173°03.0 -63°13.2 
2 279°46.4 | 191°44.8 19.0 | 164°06.5 43.4 | 305°51.7 43.7 | 323°39.3 24.4 Gacrux 171°546 -57°14.1 
3 294°48.9 | 206°43.9 ++ 19.2 | 179°07.3 ++ 43.1 | 320°54.0 ++ 43.7 | 338°418 ++ 24.4 Alioth 166°154 55°50.9 
4 309°51.3 | 221°43.0 19.3 | 194°08.1 42.9 | 335°56.3 43.6 | 353°44.3 24.5 Spica 158°25.2--11°16.4 
5 324°53.8 236° 42.1 19.4 209° 08.9 42.6 350°58.7 43.6 8° 46.8 24.5 Alkaid 152°54.1 49°12.6 
6 339°56.3 | 251°41.2 N24°19.6 | 224°09.8  N22°42.3 6°01.0  $11°43.5 23°49.3.  §17°24.5 Hadar 148°39.6 -60°28.7 
7 354°58.7 | 266°40.4 19.7 | 239°10.6 42.0 | 21°03.3 43.5 38°51.8 24.5 Menkent  148°00.8 = -36°28.6 
8 10°01.2 | 281°39.5 19.8 | 254°11.4 41.8 | 36°05.6 43.4 | 53°54.3 24.5 Arcturus  145°50.4 9°04.4 
9 25°03.7 | 296°38.6 ++ 19.9 | 269°12.3 ++ 415 | 51°07.9 ++ 434 | 68°568 -+ 245 Rigil Kent. 139°43.7 — -60°55.5 
10 40°06.1 | 311°37.7 20.1 | 284°13.1 41.2 | 66°10.2 43.4 | 83°59.3 24.5 Kochab 137°18.8  74°04.3 
11 55°08.6 | 326°36.8 20.2 | 299°13.9 41.0 | 81°12.6 43.3 | 99°01.8 24.6 Zuben'ubi 136°59.0 = -16° 07.8 
12 70°11.0 | 341°35.9 N24°20.3 | 314°14.7 N22°40.7 96°14.9 $11°43.3 | 114°04.3 $17°24.6 Alphecca  126°05.9 26°38.7 
13 85°13.5 | 356°35.0 20.4 | 329°15.6 40.4 | 111°17.2 43.2 | 129°06.8 24.6 Antares 112°19.1  -26°28.7 
14 100° 16.0 11°34.1 20.5 | 344°16.4 40.1 | 126°19.5 43.2 | 144°09.3 24.6 Atria 107°15.4 — -69°03.9 
15 115°18.4 26° 33.2 ++ 20.7 | 359°17.2 ++ 39.8 | 141°21.8 ++ 43.1 | 159°11.8 ++ 24.6 Sabik — 102°05.8 — -15° 45.0 
16 130° 20.9 41°32.4 20.8 14° 18.0 39.6 | 156°24.1 43.1 | 174°14.3 24.6 Shaula 96°14.0 — -37°07.1 
17 | 145°23.4 | 56°31.5 20.9 | 29°18.9 39.3 | 171°26.5 43.1 | 189°16.8 24.7 Rasalhague 96" 01.0 2°32.7 
18 | 160°25.8 | 71°30.6 N24°21.0 | 44°19.7  N22°39.0 | 186°28.8 $§11°43.0 | 204°19.3 $17°24.7 . oe ene at 
19 175° 28.3 86° 29.7 21.1 59°20.5 38.7 | 201°31.1 43.0 | 219°21.8 24.7 ene vas Roe e aeodat 
20 190°30.8 | 101°28.8 21.2 74°21.4 38.5 | 216°33.4 42.9 | 234°24.3 24.7 ‘i a Teo t Sie 1 
21 205°33.2 | 116°27.9 ++ 213 89°22.2 ++ 38.2 | 231°35.7 ++ 42.9 | 2499268 ++ 247 ea oObke. Roe A 
22 220°35.7 | 131°27.0 21.4 | 104°23.0 37.9 | 246°38.1 42.8 | 264°29.3 24.7 eaaec: eso see80 8 
° ° ° ° . =) . 
23 | 235°38.1 | 146°26.1 21.5 | 119°23.8 37.6 | 261°40.4 42.8 | 279°31.8 24.8 Dek. we eebeee neta 
Mer.pass.:07:20 v-0.9 d0.1 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.6 Enif 33°41.6 9°58.2 
Al Na‘ir — 27°36.6 = -46°51.3 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.8 -29° 30.5 
0 | 250°40.6 | 161°25.2 N24°21.7 | 134°24.7 N22°37.4 | 276°42.7  §11°42.8 | 294°34.3 §17°24.8 Scheat = -:13°48.128°11.6 
: : : ; : : : : Markab —-:13°32.8 15°19.0 
1 265°43.1 | 176°24.4 21.8 | 149°25.5 37.1 | 291°45.0 42.7 | 309°36.8 24.8 
2 280°45.5 | 191°23.5 21.9 | 164°26.3 36.8 | 306°47.3 42.7 | 324°39.3 24.8 |[ May 31 Mon SHA Mer.pass 
3 295°48.0 | 206°22.6 ++ 22.0 | 179°27.2 ++ 36.5 | 321°49.7 ++ 426 | 339°418 +--+ 248 Venus 273°25.5 13:12 
4 310°50.5 | 221°21.7 22.1 | 194°28.0 36.2 | 336°52.0 42.6 | 354°44.3 24.8 Mars 245°02.6 15:04 
5 325°52.9 | 236°20.8 22.2 | 209°28.8 36.0 | 351°54.3 42.5 9° 46.8 24.9 Jupiter 26° 09.3 05:40 
6 340°55.4 | 251°19.9 N24°22.3 | 224°29.7 N22°35.7 6°56.6 $11°42.5 24°49.3.  $17°24.9 Saturn 43°52.1 04:29 
7 355°57.9 | 266°19.0 22.4 | 239°30.5 35.4 | 21°58.9 42.5 39°51.8 24.9 
8 11°00.3 | 281°18.1 22.5 | 254°31.3 35.1 | 37°01.3 42.4 | 54°54.3 24.9 || May See Aon ee 
9 26°02.8 | 296°17.2 ++ 22.5 | 269°32.1 ++ 34.8 | 52°036 +--+ 424 | 69°568 -+ 249 Mars 244°03.3 15-03 
10 41°05.3 | 311°16.4 22.6 | 284°33.0 34.6 | 67°05.9 42.3 | 84°59.3 24.9 Jupiter 26°05.6 05:36 
11 56°07.7 | 326°15.5 22.7 | 299°33.8 34.3 | 82°08.2 42.3 | 100°01.8 25.0 Satara _.aaeeo 0 Gao8 
12 71°10.2 | 341°14.6 N24°22.8 | 314°34.6 N22°34.0 | 97°10. $11°42.3 | 115°04.3  $17°25.0 
13 86°12.6 | 356°13.7 22.9 | 329°35.5 33.7 | 112°12.9 42.2 | 130°06.8 25.0 May 02 Wed SHA = Mer.pass 
14 101° 15.1 11°12.8 23.0 | 344°36.3 33.4 | 127°15.2 42.2 | 145°09.3 25.0 Venus — 270° 44.6 13:15 
15 | 116°17.6 | 26°119 ++ 23.1 | 359°37.1 ++ 33.1 | 142°17.5 ++ 421 | 160°118 ++ 25.0 Mars 243°44.1 15:02 
16 | 131°20.0 | 41°11.0 23.2 | 14°38.0 32.9 | 157°19.9 42.1 | 175°14.3 25.1 Jupiter 2602.1 05:32 
17 146° 22.5 56°10.1 23.3 29° 38.8 32.6 | 172°22.2 42.1 | 190°16.8 25.1 Saturn 43° 53.7 04:21 
18 161°25.0 | 71°09.2 N24°23.3 | 44°39.6 N22°32.3 | 187°24.5 $§11°42.0 | 205°19.3  $17°25.1 Horizontal parallax 
19 176°27.4 | 86°08.3 23.4 | 59°40.4 32.0 | 202°26.8 42.0 | 220°21.9 25.1 Venus: 0.1 
20 191°29.9 | 101°07.5 23.5 | 74°41.3 31.7 | 217°29.2 41.9 | 235°24.4 25.1 Mars: 01 
21 206°32.4 | 116°06.6 ++ 23.6 | 989°42.1 ++ 31.4 | 232°31.5 ++ 41.9 | 250°269 ++ 25.1 
22 | 221°34.8 | 131°05.7 23.7 | 104°42.9 31.2 | 247°33.8 41.9 | 265°29.4 25.2 
23 | 236°37.3 | 146°04.8 23.7 | 119°43.8 30.9 | 262°36.1 41.8 | 280°31.9 25.2 
Mer. pass.:07:16 v-0.9 d0.1 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.6 
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2021 May 31 to Jun. 02 
































































































































































































































h Sun M 
M 
= GHA Dec GHA - “ 
180° 34.9 N21° ec d HP 
1 195°34.8 ao 293°21.0 7.8" §21°45.9 ea Lat. Twilight ; 
2 210°34.8 oe 307°47.8 7.9" 21°37.6 ae 58.2 Naut. Civil Sunrise | Sunset Twilight 
3 225° 34.7 _ 85.6 | 3229147 8.0" 21°29.3 Saas || ee on Naut. 
4 240° 34.6 aS i. eis. “Fines eee eae | 
5 | 255°34.5 Bl eteeca ash iio ees ee 68° 
56.6 5°36.3 122 8.7’ 58.1" : 
6 | 270°34.4 N21°57.0 oo ee a 66° 
? 285° 34.3 573 ae 8.5’ — $20°54.6 3.9' ; 64° 01:12 22:48 
: 300° 34.2 pe 34°31.3 8.6" sete 9° 58.0’ 62° 01:57 | 22:00 
9 315°34.1 : 48°58.9 3.7’ 20°36. 9.0 57.9" 60° 02:27 21:30 
: - 58.0 63° 0° 36.7 9.1' , 01:26 02: 
10 330° 34.0 5B 4 ae 8.8" 20°27.5 92" Ble N 58° 49 21:08 22:33 
11 | 345°33.9 ee ae 2°83 83 re 56° ol ae, 
7 ' . s 8" :24 : : : 
te 0°33.8 N21°59.1 ° ot 20° 08.9 9.4 = 57.8 54° 01:18 02:4. 03:22 20:35 21:33 
13 15°33.7 : 106°50.8 9.2" $19° : 52° 44 03:35 20:22 
14 a. ae Oe ee ee ee elke ee ae 
: 1°59.8 | 135° on : 9.6' , : 03:13 ; : ‘57 22:08 
i: 45°33.6 32°00 1 oe a4 19240497 aT fee | -G@ees “Agad ie 20:01 20:43. «21:44 
17 oes 00.5 | 164°44.5 el 19° 30.6 98’ 57.6" N 40° | 03:21 04:01 oa — - 21:04 
4 00.8 | 179°13. ; 19° 20.8 99° ve 35° : 19:23 . 
: 13.2 9’ 57.6 03:42 04:18 9:55 20:36 
18 90°33.3 N22° 9.8 19°10.9 i 30° : 04:47 19:0 : 
; 22°01.2 193° : 9.9 57.5’ 04:00 04:32 :09 9:38 20: 
19 105°33.2 93°42.1 9.9’ s19° 20° : 04:59 18:57 14 
: 01.5 208° ; 19° 00.9 0.0' , 04:27 04:56 ; ; 19:24 19: 
20 120°33.1 8° 11.0 10.0’ ° 57.5 N 10° : 05:20 18:36 :56 
; 01.8 | 222° , 18°50.9 0.1’ ' 04:48 = 05:15 : 9:00 9:2 
21 135° 33.0 40.1 10.1’ ° 57.5 0° 05:38 18:18 :29 
. - 02.2 | 237° ; 18° 40.7 0.2" , 05:06 05:32 : 18:41 19:0 
22 150° 32.9 7° 09.3 10.2’ 18° 57.4 05:54 18:02 :08 
. 02.5 251° : 8° 30.5 0.3’ , Ss 10° 05: : 8:24 3:5 
23 | 165°32.8 51°38.6 10.3’ 0 57.4 22 05:48 = 06:1 ne 
02.9 | 266°08.0 = 18°20.1 10.4" 57.3" 20° | 05:37 = 17:45 8:08 
= : 10.5 18° , . : 06:04 06:2 ‘ : 8:34 
SD.=15.8 d—0.4 = = 09.7 0.4 57.3’ = 05:52 06:22 oe oe ae 18:19 
Tie GHA 5 .D.=15.7 ae 06:00 06:32 06:59 ieee 7:34 3:03 
fi ae ec GHA v Dec age 06:09 06:42 07.13 cu 7:24 7.55 
fi eee, seer | eee ee Mea eed Ge ie tee ee 
; 03.5 | 295°07. : 59.2 0.5’ 57.3’ 50 06:29 ~—«O7: ‘ :01 7:37 
: pees 03.9 ee a 17°48.7 0.6" oS 52° | 06:34 ae oe 16:08 6:46 7:97 
: are - 04.2 | 324°06.7  10.9° ee 07° 57.2’ 2 06:39 = 07:24 fee Ae 16:39 17:22 
: 04.6 ° . : 0.8’ ’ 06:44 : : : 6: , 
|| aueeee Soll ee ee ee ee ee ee ee oo ee 
6 270°32.1 N22°0 ca 17°05.7 10.9’ 1 |) 60° | 06:57 08:31 | 15:24 ples : 
7 as a 7°36.9 11.2' $16°54.7 11.0 57.1 07:52 08:47_-| ‘15:09 ee ie 
iy i 22° : .0’ , - : 25 
8 | 300°31.9 05.6 | 22°07. 13" 16°43.7 11.0 Eyl iat, Moonrise 
9 315°31.8 36°37.5 114 16° : 57.0 Mon Moonset 
; * 06.2 51° . 6° 32.7 tv 57.0’ Tue Wed M eC 
i 330° 31.8 06.6 ae 11.5 16°21.5 1 oe N 72° —_ Guat = sil Tue Wed 
345°31.7 11.6 16°10 3 ° 10 = 06: 
12 0°31.6 ce g0°09.3 11.7 ae es oe " . et - 03:24 02:47 — sae 09:46 
, : 94°40. , : : 197 ; 02:50 é : 0:07 
i eee 07.6 109° a ; ie ge 1.4 56.3’ S 02:42 02:25 ae a 08:24 10:23 
. 07.9 193° 41. : 36.3 14’ ' 02:08 02: ; : 08:48 : 
15 45°313 3°41.9 12.0 ° 56.8 ° :06 02:03 07: 0:36 
. - 08.2 | 138° : 15°24.9 15’ ; 62 01:44 ~—sOOL: 7:17 09:07 10: 
16 60°31.2 ae oe 12.1 ia 56.8" 60° oir se 01:52 07:41 09.22 ar 
17 75°31 52°44.2 12.2 ° : 56.7 01:36 01:43 : 0:56 
18 ° = 08.9 | 167°15.5 12.3" res 1.6" 56.7 N58° | 01:08 01:25 eae 09:34 1:03 
10 Pea N22°09.2 181°46.9 ia ee 1.7" 56.6’ 56° 00:54 01-14 Pee 08:16 09:45 11:10 
20 | 120°30.8 baeill'aesiew. ee wees ie! ace ae 0042 0108 ©0123 | 080 10.03 
: 09.9 210° = 8 1.8 , 00:31 : ; : 0:03 ’ 
ee ee ee ee ee Poe ff 808 | 00:22 ey ee ee tee 
23 ae 10.5 | 239°53.3 - 14°03.2 11.9" 56.5" 45° | 00:02 00:35 a oe 0:17 1:31 
165° 30.5 108 | 254°25. 12.8 13°51.3 19 565° N 40° , 01:01 09:19 10-31 is 
SD.— 5.2 12.9’ 13° ae 5 6 cai 00:22 00: ; , :40 
.=15.8 d—03 39.3 2.0' 56.4’ 35 coe Go: 0:52 09:34 10:42 i: 
S.D.=15.5 30° 11 00:44 | 09:47 10: re 
Wed GHA : 2 = 00:01 00: : 52 1:54 
Dec GHA 20 23:45 a a 09:58 11:01 12-00 
’ 180°30.4 -N22°11.2 ° = ka d HP N 10° | 23:30 00:25 | 10:18 1-16 
1 195°30.3 115 pale 13.0° $13°274 12.0’ 564° o | 234700 00:15 | 10:34 1:28 a 
; oe 11.8 ae oe eee 21’ a $10° | 23:03 eae ii 10:50 11:40 12:27 
. . - . , . ° : te 2 
4 240°3 12.1 | 312°33.4 = 13.2" a 2.1 56.3’ 20° | 22:48 23:44 a 11:05 1:52 2:35 
0.0 12.4 327° 12°51.1 21 , 30 22: : 11:21 2: 
5 955° 29, : 7°05.7 13.3" o V 56.3 31 - 23:32 se : :05 2:43 
9 12.8 341° 12°39.0 2.2 ' 35 22:2 11:40 12: 
6 270°29.8 ape a4 41°38.1 = 13.4" 12°96.8 a oe nF noe 23:25 os ist a 12:53 
; : 356° , , i 2! : 23:17 ea : ; 2:5 
ae Eee. ee ee ase | 21:57 2307 120312301304 
00° 29.6 13.7 5°15. 6 12°02.3 23° — S 50° 01: : 12:18 2:47 3:1 
9 315°29.5 saan 5°15.6 13.6’ 11°49.9 33) 56.2 ee 1:40 22:55 2 vee 12 
10 330° 29.4 14.4 39°°48.3 13.7' 11°376 3: 56.1’ mie 21:33 22:50 -s od 3:00 3:20 
a ee ial ash! °37. 24° 56.1’ ° | 21:24 22:44 me 43 «13:06 13:24 
3 14.7 68°539 13.9" 11° 25.2 2.4’ 56.1’ 56 21:14 22:3 ; 12:53 3:13 3.2 
= ee N22° 15.0 aah Ks i. le 2.4 56.0" 58° 21:03 oh rae 13:03 3:20 ee 
29.1 : 0’ 2 ' e : : : 13: : : 
14 30°29 15.3 97°59.8 14.0' $11°00.3 2.5 56.0' S 60 20:50 22:21 23:48 a 13:29 13:39 
- a 0 156 | 112°329 141’ 10° 47.8 2.5’ 56.0" 13:28 3:38 3:44 
16 ee - 15.9 | 127°06.0 14.2" ee ee. Be, oe 
17 he 162 | 141°39.2 142° Hae 26' 55.9" Day Ea.ef Time Mer. Mek Moon 
: 16.5 156°12.5 = 10.1 2.6" 559! 00 12h Pa r.Pass. Age 
a oe N22°16.9 170° 45.9 a rade 2.6 55.8" PUM: 32 mm:ss haan ida Lower 20-22 
20 ee 17.2 | 185°19.3 vee $09°44.8 27° 55.8" 31 | 02:20 02:15 ee 
Ai eas 175 | 199°527 ae 09° 32.1 27 55.8" 01 | 0211 02:06 ae 04:37 17:03 
5° 28.3 - 178 214° 26. 5 09° 19.4 2.7' , 02 02:02 : 1:58 05:28 17:53 ( ) 
22 150° 14° 26.3 14.6’ ° z 55.8 : 01:57 11: ; \ } 
28.2 18.1 ° 09° 06.7 27' 58 06:16 18: 
23 165°28.1 ea ee 14.6’ 08°53.9 28 55.7 38 : 
: : 43° 33.6 ' . 8 55.7 
Spies ae 14.7 08°41.2 128 55.7 
S.D.=15.3 
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June 03, 04, 05 (Thu., Fri., Sat.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 251°39.7 | 161°03.9 N24°23.8 | 134°44.6 N22°30.6 | 277°38.5 $11°41.8 | 295°34.4  §17°25.2 Alpheratz  357°37.9 29°12.2 
1 266°42.2 | 176°03.0 23.9 | 149°45.4 30.3 | 292°40.8 41.7 | 310°36.9 25.2 Ankaa 353°10.3.— -42°11.3 
2 281°44.7 | 191°02.1 24.0 | 164°46.3 30.0 | 307°43.1 41.7 | 325°39.4 25.2 Schedar  349°34.6 56° 38.9 
3 296°47.1 | 206°01.2 ++ 24.0 | 179°47.1 ++ 29.7 | 322°45.5 - 41.7 | 340°41.9 ++ 25.2 Diphda 348°50.4.— -17°52.2 
4 311°49.6 | 221°00.3 24.1 | 194°47.9 29.4 | 337°47.8 41.6 | 355°44.4 25.3 Achernar —335°22.9 —--57°07.6 
5 326°52.1 | 235°59.4 24.2 | 209°48.8 29.2 | 352°50.1 41.6 | 10°46.9 25.3 Hamal —-327°54.8 23° 33.6 
6 | 341°54.5 | 250°58.6 N24°24.2 | 224°49.6 N22°28.9 7°52.4 $11°41.5 | 25°49.4 $17°25.3 Polaris 315°48.2, 89° 21.0 
7 | 356°57.0 | 265°57.7 24.3 | 239°50.4 28.6 | 22°54.8 41.5 | 40°51.9 25.3 Acamar = 315°14.4—-40° 13.1 
8 11°59.5 | 280°56.8 24.4 | 254°51.3 28.3 | 37°57.1 41.5 | 55°54.4 25.3 Menkar —314°09.5 aS 
9 27°01.9 | 295°55.9 -- 244 | 269°521 ++ 28.0 | 52°59.4 - 41.4 | 70°569 ++ 25.4 Mirfak — 308°32.9 49°56.0 
10 | 42°04.4 | 310°55.0 24.5 | 284°52.9 27.7 | 68°01.8 41.4 | 85°59.4 25.4 Aldebaran — 290°43.4 16° 33.0 
11 57°06.9 | 325°54.1 24.6 | 299°53.7 27.4 | 83°04.1 41.4 | 101°01.9 25.4 Rigel 281°07.0 -8° 10.7 
12 | 72°09.3 | 340°53.2 24°24.6 | 314°54.6 N22°27.1 | 98°06.4 $11°41.3 | 116°04.4 $17°25.4 ela aioe es 
13 87°11.8 | 355°52.3 24.7 | 329°55.4 26.9 | 113°08.8 41.3 | 131°07.0 25.4 a a o7et6e goa i 
14 | 102°14.2 10°51.4 24.7 | 344°56.2 26.6 | 128°11.1 41.2 | 146°09.5 25.4 Al ie Reena Oa 
15 | 117°16.7 | 25°50.5 ++ 24.8 | 359°57.1 ++ 26.3 | 143°13.4 41.2 | 1619120 ++ 255 oa eee SrneeRé Cina 
16 | 132°19.2 | 40°49.6 24.9 | 14°57.9 26.0 | 158°15.8 41.2 | 176°14.5 25.5 pion nea eis pease 
17 | 147°21.6 | 55°48.8 24.9 | 29°58.7 25.7 | 173°18.1 41.1 | 191°17.0 25.5 sien SEAebO a» .cigeuae 
18 | 162°24.1 | 70°47.9 N24°25.0 | 44°59.6 N22°25.4 | 188°20.4 $11°41.1 | 206°19.5  $17°25.5 Adhara 255°085 —--29°002 
19 | 177°26.6 | 85°47.0 25.0 | 60°00.4 25.1 | 203°22.8 41.1 | 221°22.0 25.5 Procyon 244°54.2 5°10.2 
20 | 192°29.0 | 100°46.1 25.1 | 75°01.2 24.8 | 218°25.1 41.0 | 236°24.5 25.6 Pollux 243°21.2 27°58 5 
21 | 207°31.5 | 115°45.2 ++ 25.1 | 90°02.1 ++ 24.5 | 233°27.4 41.0 | 251°27.0 ++ 256 Avior 234°16.3.—«-59°34.9 
22 | 222°34.0 | 130°44.3 25.2 | 105°02.9 24.2 | 248°29.8 40.9 | 266°29.5 25.6 Suhail 222°48.7.—--43°313 
23 237° 36.4 145° 43.4 25.2 120°03.7 24.0 263° 32.1 40.9 281°32.0 25.6 Miaplacidus 221°39.2 -69° 48.5 
Mer.pass.:07:12 v-0.9 d0.1 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.6 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°44.7, 61° 38.5 
0 252°38.9 | 160°42.5 N24°25.3 | 135°04.6 N22°23.7 | 278°34.4 $11°40.9 | 296°34.5 $17°25.6 ee eae vee 
. : : : : : . . : Gienah 175° 46.5 -17°39.7 
1 267°41.4 | 175°41.6 25.3 | 150°05.4 23.4 | 293°36.8 40.8 | 311°37.1 25.7 Acrux  173°03.0—--63° 13.2 
2 282°43.8 | 190°40.7 25.3 | 165°06.2 23.1 | 308°39.1 40.8 | 326°39.6 25.7 Gacrux 171°546  ~-57°14.1 
3 297° 46.3 205° 39.9 ++ 25.4 180°07.1 ++ 22.8 323°41.4 ++ 40.8 341°42.1 ++ 25.7 Alioth 166° 15.4 55°50.9 
4 312°48.7 | 220°39.0 25.4 | 195°07.9 22.5 | 338°43.8 40.7 | 356°44.6 25.7 Spica 158°25.2-11°16.4 
5 327°51.2 235° 38.1 25.5 210° 08.7 22.2 353° 46.1 40.7 11°47.1 25.7 Alkaid 152°54.1 49° 12.7 
6 342°53.7 | 250°37.2 N24°25.5 | 225°09.6 N22°21.9 8°48.4 §11°40.7 | 26°49.6 $17°25.7 Hadar 148°39.6 = -60° 28.7 
7 357°56.1 | 265°36.3 25.5 | 240°10.4 21.6 | 23°50.8 40.6 | 41°52.1 25.8 Menkent  148°00.8 — -36° 28.6 
8 12°58.6 | 280°35.4 25.6 | 255°11.2 21.3 38°53.1 40.6 56°54.6 25.8 Arcturus 145°50.4 9°04.4 
9 28°O1.1 | 295°34.5 ++ 25.6 | 270°12.1 ++ 21.0 | 53°554 ++ 405 | 71°571 ++ 258 Rigil Kent. 139°43.7 —- -60°55.5 
10 43°03.5 | 310°33.6 25.7 | 285°12.9 20.7 | 68°57.8 40.5 | 86°59.6 25.8 Kochab —-137°18.9 74° 04.3 
11 58°06.0 | 325°32.7 25.7 | 300°13.7 20.4 | 84°00.1 40.5 | 102°02.2 25.8 Zuben'ubi 136°59.0 ~—- -16° 07.8 
12 73°08.5 | 340°31.8 N24°25.7 | 315°14.6 N22°20.1 | 99°02.5 $11°40.4 | 117°04.7 $17°25.9 Alphecca  126°05.9 26° 38.7 
13 | 88°10.9 | 355°30.9 25.7 | 330°15.4 19.9 | 114°04.8 40.4 | 132°07.2 25.9 Antares 112°19.1 -26°28.7 
14 | 103°13.4 10°30.1 25.8 | 345°16.2 19.6 | 129°07.1 40.4 | 147°09.7 25.9 Atria 107°15.4 — -69°03.9 
15 118°15.8 25° 29.2 ++ 25.8 0°17.1 ++ 19.3 | 144°09.5 ++ 40.3 | 162°12.2 ++ 25.9 Sabik = 102°05.8 = -15° 45.0 
16 | 133°18.3 | 40°28.3 25.8 | 15°17.9 19.0 | 159°11.8 40.3 | 177°14.7 25.9 Shaula 96°14.0 — -37°07.1 
17 | 148°20.8 | 55°27.4 25.9 | 30°18.8 18.7 | 174°14.2 40.3 | 192°17.2 26.0 || Rasalhague = 96° 00.9 2°32.7 
18 | 163°23.2 | 70°26.5 N24°25.9 | 45°19.6 N22°18.4 | 189°16.5 $11°40.2 | 207°19.7  $17°26.0 i ae ee os 
19 | 178°25.7 | 85°25.6 25.9 | 60°20.4 18.1 | 204°18.8 40.2 | 222°22.2 26.0 a oe HOoske  SRede A 
20 | 193°28.2 | 100°24.7 25.9 | 75°21.3 17.8 | 219°21.2 40.2 | 237°24.8 26.0 ‘i Ree weo5T 4 Sie 1 
21 | 208°30.6 | 115°23.8 ++ 25.9 90° 22.1 ++ 17.5 | 2349235 ++ 40.1 | 252°273 -+ 26.0 seit Benne ROR A 
22 | 223°33.1 | 130°22.9 26.0 | 105°22.9 17.2 | 249°25.9 40.1 | 267°29.8 26.1 pee Pina eee 
° ° ° & ° # = = 
23 | 238°35.6 | 145°22.0 26.0 | 120°23.8 16.9 | 264°28.2 40.1 | 282°32.3 26.1 eel ageane weet 
Mer.pass.:07:08 v-0.9 d0.0 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.6 Enif 33° 41.6 9°58.2 
Al Na‘ir 27°36.6 = -46°51.3 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.8 -29°30.5 
o | 253°38.0 | 160°21.2  N24°26.0 | 135°24.6 N22°16.6 | 279°30.5  $11°40.0 | 297°34.8  $17°26.1 Scheat — 13°48.00 28 117 
1 | 268°40.5 | 175°20.3 26.0 | 150°25.4 16.3 | 294°32.9 40.0 | 312°37.3 26.1 Markab) —19"32,8) ~2152.19:0 
2 283°43.0 | 190°19.4 26.0 | 165°26.3 16.0 | 309°35.2 40.0 | 327°39.8 26.1 |{ Jun 03 Thu SHA Mer.pass 
3 298°45.4 | 205°18.5 ++ 26.0 | 180°27.1 ++ 15.7 | 3249376 ++ 39.9 | 342°423 ++ 262 Venus  269°24.1 13:17 
4 313°47.9 | 220°17.6 26.0 | 195°27.9 15.4 | 339°39.9 39.9 | 357°44.9 26.2 Mars 243°04.9 15:00 
5 328°50.3 | 235°16.7 26.0 | 210°28.8 15.1 | 354°42.3 39.9 | 12°47.4 26.2 Jupiter 25°58.7 05:29 
6 343°52.8 | 250°15.8 N24°26.1 | 2259296  N22°14.8 9°446 $§11°39.8 | 27°49.9 $17°26.2 Saturn 43°54.6 04:17 
7 358°55.3 | 265°14.9 26.1 | 240°30.4 14.5 | 24°46.9 39.8 | 42°52.4 26.2 : 
8 | 13°57.7 | 280°14.0 26.1 | 255°31.3 14.2 | 39°49.3 39.8 | 57°54.9 D6 ||| yee eae. eae 
9 29°00.2 | 295°13.1 ++ 26.1 | 270°32.1 ++ 13.9 | 54°516 ++ 39.7 | 72°574 ++ 263 Mars 242°25.7 14:59 
10 44°02.7 | 310°12.2 26.1 | 285°33.0 13.6 | 69°54.0 39.7 | 87°59.9 26.3 iis 95°55 5 05:25 
11 59°05.1 | 325°11.4 26.1 | 300°33.8 13.3 | 84°56.3 39.7 | 103°02.5 26.3 Sac 43°557 is 
12 74°07.6 | 340°10.5 N24°26.1 | 315°34.6 N22°13.0 99°58.7 $11°39.6 | 118°05.0 $17°26.3 
13 89°10.1 | 355°09.6 26.1 | 330°35.5 12.7 | 115°01.0 39.6 | 133°07.5 26.4 Jun 05 Sat SHA — Mer.pass 
14 | 104°12.5 10°08.7 26.1 | 345°36.3 12.4 | 130°03.4 39.6 | 148°10.0 26.4 Venus — 266°43.1 13:19 
15 | 119°15.0 | 25°078 ++ 26.1 0°37.1 ++ 121 | 145°05.7 ++ 39.5 | 1639125 ++ 26.4 Mars 241°46.6 14:58 
16 | 134°17.4 | 40°06.9 26.1 | 15°38.0 11.8 | 160°08.1 39.5 | 178°15.0 26.4 Jupiter 25 °52.5 05:21 
17 | 149°19.9 | 55°06.0 26.1 30° 38.8 11.5 | 175°10.4 39.5 | 193°17.5 26.5 Saturn 43°56.8 04:09 
18 | 164°22.4 | 70°05.1 N24°26.1 | 45°39.6 N22°11.2 | 190°12.8 $11°39.4 | 208°20.1  $17°26.5 Horizontal parallax 
19 | 179°24.8 | 985°04.2 26.1 | 60°40.5 10.9 | 205°15.1 39.4 | 223°22.6 26.5 Venus: 0.1 
20 | 194°27.3 | 100°03.4 26.0 | 75°41.3 10.6 | 220°17.5 39.4 | 238°25.1 26.5 Mars: 0.1 
21 | 209°29.8 | 115°02.5 ++ 26.0 | 90°42.2 ++ 10.3 | 235°19.8 ++ 39.3 | 2539276 ++ 265 
22 | 224°32.2 | 130°01.6 26.0 | 105°43.0 10.0 | 250°22.1 39.3 | 268°30.1 26.6 
23 | 239°34.7 | 145°00.7 26.0 | 120°43.8 09.7 | 265°24.5 39.3 | 283°32.6 26.6 
Mer.pass.:07:04 v-0.9 d0.0 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.5 
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h Sun Moon 
Thu GHA Dec GHA E Dec d HP Lat. Twilight : Sunrise Sunset : _Twilight 
0 180°28.0 N22°18.7 | 258°07.3 14.8  §08°283 128° 55.6" Naut. Civil Civil Naut. 
1 195°27.9 19.0 | 272°41.1 148° 08°15.5 2.8' 55.6" N 72° 
2 210° 27.8 19.3 | 287°15.0 149° 08° 02.7 2.9' 55.6" N 70° 
3 225° 27.6 -- 196 | 3019489 149° 07°49.8 2.9' 55.6" 68° 
4 240° 27.5 19.9 316°22.9 15.0’ 07°36.9 2.9' 55.5’ 66° 00:58 23:03 
5 255° 27.4 20.2 330°56.9 15.1’ 07° 24.0 2.9' 55.5’ 64° 01:51 22:08 
6 270°27.3. N22°20.5 | 345°31.0 15.1’ So7°111 2.9' 55.5" 62° 02:22 21:36 
7 285°27.2 20.8 0°05.1 15.2" 06°58.2 2.9' 55.4" 60° 01:17 02:45 21:13 22:42 
8 300°27.1 21.1 14°39.3 15.2' 06°45.2 3.0" 55.4" N 58° 01:54 03:04 20:54 22:04 
9 315°27.0 ++ 215 29°13.5 15.3 06°32.2 3.0 55.4" 56° 02.20 03-19 30:39 21.38 
10 330° 26.9 21.8 | 43°47.8  15.3' 06°19.3 13.0" 55.4" 54° | 01:10 02:40 08:32 «|| «20:25 2:18 = 22:49 
11 345° 26.8 22.1 58° 22.2 15.4’ 06° 06.3 3.0 55.3 52° 01:45 02:57 03:44 20:14 21:01 22:13 
12 0°26.7 N22°22.4 72°56.6 15.4’  §05°53.2 3.0" 55.3" 50° | 02:09 03:11 03:54 20:03 20:47 21:49 
13 15°26.6 22.6 87°31.0 15.5’ 05°40.2 3.0' 55.3" 45° | 02:50 03:38 04:15 19:42 20:19 21:07 
14 30°26.5 22.9 | 102°05.5 15.5" 05°27.2 3.0° 55.3" N40° | 03:19 04:00 04:32 19:25 19:57 20:38 
15 45°26.4 ++ 23.2 | 116°40.0 15.5" 05° 14.1 3.0 55.2’ 35° | 0341 04:17 04:46 10-11 9.40 20:16 
16 60°26.3 23.5 | 131°146 15.6" 05°01.1 3.1’ 55.2" 30° | 03:59 04.32 04:59 18.58 19.95 19.58 
17 75° 26.2 23.8 | 145°49.2 15.6 04°48.0 3.1 55.2 s0° | 04:27 04:56 05:20 18.37 9.01 9:30 
18 90°26.1 N22°24.1 | 160°23.9 15.7’  $04°35.0 3.1" 55.2" N10° | 04:48 05:15 05:38 18:19 18:42 19:09 
19 105° 26.0 24.4 174°58.6 15.7’ 04°21.9 3.1' 55.1’ 0° 05:06 05:32 05:55 18:02 18:24 18:50 
20 120°25.9 24.7 | 189°33.3 15.8" 04°08.8 3.1" 55.1" 3 . ; ; 
Bi. || dgetage «+ 950°| oMOEd i686 oaten7 aa sea” || “355 | pene gees teco | deck dee. | inae 
° ° , ° , , 7 : . - 5 : 
22 150°25.6 25.3 | 218°42.9 15.8 03° 42.6 3.1 55.1 0% | oe-sa ~ 0683 6:40 17-07 17:33 18:03 
23 165°25.5 25.6 | 233°17.7 15.9" 03°29.5 3.1' 55.0" ° : : 
35 06:02 06:33 07:01 16:56 7:23 7:55 
$D.=15.8 d=0.3 $.D.=15.1 40° 06:11 06:44 07:15 16:42 17:12 17:46 
- ip 45° | 06:20 06:57 07:31 16:26 6:59 7:36 
= = = = v es is S$ 50° | 06:31 07:12 07:50 | 16:06 16:44 7:25 
0 180° 25.4 N22°25.9 247°52.6 15.9’ S03°16.4 3.1’ 55.0’ 52° 06:36 07:19 07:59 15:57 16:37 17:20 
1 195° 25.3 26.2 262°27.5 15.9’ 03°03.3 3.1' 55.0’ 54° 06:41 07:27 08:10 15:47 6:30 7:15 
2 210° 25.2 26.5 277° 02.4 16.0’ 02°50.2 3.1' 55.0’ 56° 06:47 07:35 08:22 15:35 16:21 17:09 
3 225°25.1 ++ 26.8 291° 37.4 16.0’ 02° 37.1 3.1’ 55.0" 58° 06:53 07:45 08:35 15:21 16:12 17:03 
4 240° 25.0 27.0 306°12.4 16.0’ 02° 24.0 3.1’ 54.9 S 60° 07:00 07:56 08:51 15:05 6:01 6:56 
5 255°24.9 27.3 | 320°47.5 16.0' 02°10.9 3.1' 54.9" 
6 270°24.8 N22°27.6 | 335°225 161’  $01°57.8 3.1' 54.9" Lat. Moonrise Moonset 
7 285° 24.7 27.9 | 349°57.6 16.1" 01°44.7 3.1’ 54.9" Thu Fri Sat Thu Fri Sat 
8 300° 24.6 28.2 4°32.7 16.1' 01°31.6 3.1’ 54.9 N 72° 02:35 02:08 01:43 11:52 3:47 5:39 
9 315°24.5 ++ 28.5 19°07.9 16.1’ 01°18.5 3.1' 54.8" s . . ; ; . 
10 330° 24.4 28.8 33°43.0 16.2’ 01°05.4 3.1' 54.8" m a a ae ak ree a ses 
11 345° 24.2 29.0 48°18.2 16.2 00°52.3 3.1 54.8 66° | 0206 01.58 O1S1 1015 3.48 5.20 
12 0° 24.1 N22° 29.3 62°53.4 16.2’ $00°39.3 3.1’ 54.8’ 64° 01:59 01:56 01:53 12:20 13:49 15:16 
13 15°24.0 29.6 77°28.6 16.2’ 00° 26.2 3.1' 54.8" 62° | 01:53 01:54 01:54 12:24 13:49 15:12 
14 30°23.9 29.9 92°03.9 S Ae 7 54.7" 60° | 01:48 01:52 01:56 12:28 3:49 5:09 
15 45°23.8 ++ 30.2 | 106°39.1 16.3" 1’ 54.7" 3 ; : : 
16 60°23.7 30.5 | 121°%l44 163' Noociz.0 130° s4a7’ || N58, | Ob Obot Obs ae ee eee 
7 75° 23.6 30.7 | 135°49.7 16.3" 00°26.0 13.0" 54.7" | oe ee! Oe | ee ee 
54 01:36 01:48 01:59 12:37 3:50 5:01 
18 90° 23.5 N22°31.0 150° 25.0 16.3’ N00°39.1 3.0' 54.7’ 52° 01:33 01:47 02:00 12:39 13:50 14:59 
19 105° 23.4 31.3 165°00.3 16.3’ 00°52.1 3.0' 54.6’ 50° 01:30 01:46 02:01 12:41 3:50 4:57 
20 120° 23.3 oe oe i siete a 45° | 01:24 01:43 02:02 12:46 13:50 14:53 
21 135° 23.2 ++ 31. 4°11. 16.4' 1°18. 0’ 54.6" ‘ : : : 
150°23.0 301 | 208°464 16.4" 01°34 ar eae N 40° | 1:18 01:42 02:04 12:50 13:50 14:49 
33 165°22.9 304 | 293°017 16.4’ 01°44.1 30° 546" 35 01:13 01:40 02:05 12:53 3:50 4:46 
: : : : 30° | 01:09 01:38 02:06 12:56 13:51 14:44 
$D.=15.8 d=0.3 $.D.=14.9 20° | 01:02 01:36 += 02:09 13:01 13:51 14:39 
N 10° 00:55 01:34 02:10 13:06 3:51 4:35 
Sat GHA Dec GHA u Dec d HP o° | 00:49 01:31 += 02:12 || «13:10 = 13:51 ~—Ss*14:32 
ft) 180°22.8 N22°32.7 | 237°57.1 16.4’ N01°57.0 3.0' 54.6" ° ; ‘ ‘ 
it 195° 22.7 32.9 | 252°325 16.4 02°10.0 2.9' 54.5" 7 a hae nee aoa ee es re 
2 210° 22.6 33.2 | 267°07.9 16.4’ 02°22.9 2.9' 54.5" 30° | 00:29 01.24 02:18 13-23 13:52 14:20 
3 225° 22.5 ++ 33.5 281°43.3 16.4 02°35.8 2.9' 54.5' ° : : : : : : 
; 4 : 35 00:25 01:23 02:19 13:26 3:52 4:17 
4 240°22.4 33.8 | 296°18.7 16.4" 02°48.7 29° 54.5" 40° | 00.20 0121 02:21 13.20 13.52 aia 
5 255°22.3 34.0 s10°54.1 16.4 03°01.6 2.9 54.5 45° | 00:14 01.19 02:29 13.33 13:52 Aad 
6 270°22.2 N22°34.3 | 325°295 16.4’ NO03°14.5 2.9' 54.5" 6 : : ; 
7 285° 22.0 34.6 | 340°049 164’ 03°274 «128 «0544 |) S ae aoa ae pat c. oo ae 
8 300° 21.9 34.8 | 354°40.3 16.4" 03°40.2 2.8 54.4" ma® | 0001 -OL-15 02:26 iat 13:59 14:63 
9 315°21.8 ++ 35.1 9°15.7 16.4" 03°53.0 2.8' 54.4" 3 : : : 
é és : S : ‘ 56 aS 01:13 02:27 13:43 3:52 4:01 
10 330°21.7 35.4 23°51.1 164 04°05.8 2.8 54.4 3 ; ; : 
11 345° 21.6 35.6 38°26.5 16.4’ 04°18.6 2.8’ 54.4’ ce ae eas oo ee oS oo 
. ; : . . . . S 60° a 01:10 02:30 13:49 3:53 3:56 
12 0°21.5 N22°35.9 53°01.9 16.4’  N04°31.3 2.7' 54.4" 
13 15°21.4 36.2 67°37.3. 16.4’ 04°44.0 27° 54.4’ Sun Moon 
14 30° 21.3 36.4 82°12.7 16.4’ 04°56.7 2.7’ 54.3’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 45°21.1 oe 367 96° 48.0 16.4’ 05°09.4 2.7’ 54.3’ e oo" 12" Pass Upper Lower 23-25 
16 60° 21.0 37.0 111°23.4 16.4’ 05°22.1 2.6' 54.3’ mmi:ss mm:ss hh:mm hh:mm hh:mm 38-21% 
° oO , ° ’ , 
17 75°20.9 a2 125°58.8 16.4" 05°34.7 2.6 54.3 a: ause Sone ieee sacic ieee i. 
18 90°20.8 N22°37.5 | 140°34.1 16.3 N05°47.3 2.6 54.3" oa | 01:42 01.37 11:58 07.41 20.02 | | 
19 105°20.7 37.8 | 155°09.5 163 05°59.9 2.6 54.3 05 | 0131 01.26 11:59 08.22 20.42 \ 
20 120°20.6 38.0 | 169°44.8 16.3’ 06°12.5 2.5' 54.3" 
21 135°20.5 ++ 38.3 | 184°201 16.3" 06° 25.0 2.5' 54.3" 
22 150°20.4 38.5 | 198°55.4 16.3" 06°37.5 2.5' 54.3" 
23 165°20.2 38.8 | 213°30.7 16.3’ 06°50.0 2.5' 54.2" 
SD.=15.8 d=0.3 S.D.=14.8 














105 


June 06, 07, 08 (Sun., Mon., Tue.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 254°37.2 | 159°59.8 N24°26.0 | 135°44.7 N22°09.4 | 280°26.8  $11°39.2 | 298°35.2 $17°26.6 Alpheratz  357°37.9 29° 12.2 
1 269°39.6 | 174°58.9 26.0 | 150°45.5 09.1 | 295°29.2 39.2 | 313°37.7 26.6 Ankaa —353°10.3.--42°11.3 
2 284°42.1 | 189°58.0 26.0 | 165°46.3 08.8 | 310°31.5 39.2 | 328°40.2 26.6 Schedar  349°34.5 56°38.9 
3 299°44.6 | 204°57.1 + 25.9 | 180°47.2 - 08.5 | 325°33.9 + 39.2 | 343°42.7 - 26.7 Diphda 348°50.4. — -17°52.2 
4 314°47.0 | 219°56.2 25.9 | 195°48.0 08.2 | 340°36.2 39.1 | 358°45.2 26.7 Achernar 335°22.9.-— -57°07.6 
5 329°49.5 | 234°55.3 25.9 | 210°48.9 07.8 | 355°38.6 39.1 13°47.8 26.7 Hamal —327°54.8 23° 33.6 
6 344°51.9 | 249°54.5 N24°25.9 | 225°49.7 N22°07.5 10°40.9  $11°39.1 28°50.3. $17°26.7 Polaris 315°47.3 89°21.0 
7 | 359°54.4 | 264°53.6 25.9 | 240°50.5 07.2 | 25°43.3 39.0 | 43°52.8 26.7 Acamar — 315°14.4— -40° 13.1 
8 14°56.9 | 279°52.7 25.8 | 255°51.4 06.9 | 40°45.7 39.0 | 58°55.3 26.8 Menkar —314°09-5 pe 
9 29°59.3 | 294°51.8 - 25.8 | 270°52.2 - 06.6 | 55°48.0 - 39.0 | 73°57.8 - 26.8 Mirfak — 308°32.9 49°56.0 
10 45°01.8 | 309°50.9 25.8 | 285°53.1 06.3 | 70°50.4 38.9 | 89°00.3 26.8 Aldebaran = 290'°43.3 1633.0 
11 60°04.3 | 324°50.0 25.8 | 300°53.9 06.0 | 85°52.7 38.9 | 104°02.9 26.8 Rigel = 281'07.0 0 -8'10.7 
12 75°06.7 | 339°49.1 N24°25.7 | 315°54.7 N22°05.7 | 100°55.1 $11°38.9 | 119°05.4  $17°26.9 eae Saeee ees 
13 90°09.2 | 354°48.2 25.7 | 330°55.6 05.4 | 115°57.4 38.9 | 134°07.9 26.9 ce a, oy ue Pree 
14 | 105°11.7 9°47.3 25.7 | 345°56.4 05.1 | 130°59.8 38.8 | 149°10.4 26.9 acai ByReat t eas 
15 | 120°14.1 | 24°46.5 + 25.6 0°57.2 + 04.8 | 146°02.1 - 38.8 | 164°12.9 26.9 a pena 79046 
16 | 135°16.6 | 39°45.6 25.6 | 15°58.1 04.5 | 161°04.5 38.8 | 179°15.5 26.9 Canes Becca. Sepoase 
° ° ° ° ° : : 
17 | 150°19.1 | 54°44.7 25.6 | 30°58.9 04.2 | 176°06.8 38.7 | 194°18.0 27.0 Sie SERese gt cigeaa & 
18 | 165°21.5 | 69°43.8 N24°25.5 | 45°59.8 N22°03.9 | 191°09.2 $11°38.7 | 209°20.5  $17°27.0 Adhara 255°085  -29°00.2 
19 | 180°24.0 | 84°42.9 25.5 | 61°00.6 03.5 | 206°11.5 38.7 | 224°23.0 27.0 Procyon 244°54.2 5°10.2 
20 | 195°26.4 | 99°42.0 25.5 | 76°01.4 03.2 | 221°13.9 38.7 | 239°25.5 27.0 Pollux 243°21.2 27°58 5 
21 | 210°28.9 | 114°41.1 25.4 | 91°02.3 - 02.9 | 236°16.3 - 38.6 | 254°28.1 - 27.1 Avior 234°16.3.~—--59°34.9 
22: 225°31.4 129° 40.2 25.4 106°03.1 02.6 251°18.6 38.6 269° 30.6 27.1 Suhail 222°48.7 -43°31.3 
23 | 240°33.8 | 144°39.3 25.3 | 121°04.0 02.3 | 266°21.0 38.6 | 284°33.1 27.1 Miaplacidus  221°39.2 _-69°48.5 
Mer.pass.:07:00 v-0.9 d-0.0 m-3.8 v0.8 d-0.3 m1.7 v2.3 d0.0 m-2.3 v2.5 d-0.0 m0.5 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193°44.8 — 61°38.5 
Denebola 82° 27.9 4° 27.3 
0 255°36.3 | 159°38.5 N24°25.3 | 136°04.8 N22°02.0 | 281°23.3  $11°38.5 | 299°35.6 $17°27.1 Gienah 75°465  -17°39-7 
1 270°38.8 | 174°37.6 25.2 | 151°05.6 01.7 | 296°25.7 38.5 | 314°38.1 27.1 Keri 73°030 --63°13.2 
2 285°41.2 | 189°36.7 25.2 | 166°06.5 01.4 | 311°28.0 38.5 | 329°40.7 27.2 Gacrux 71°546 © -57°14.2 
3 300°43.7 | 204°35.8 + 25.1 | 181°07.3 - O11 | 326°30.4 + 38.5 | 344°43.2 27.2 Alioth 66°15.4 55°51.0 
4 315°46.2 | 219°34.9 25.1 | 196°08.2 00.8 | 341°32.8 38.4 | 359°45.7 27.2 Spica 58°252  -11°164 
5 330° 48.6 234° 34.0 25.0 211°09.0 00.4 356°35.1 38.4 14°48.2 27.2 Alkaid 52°54.1 49° 12.7 
6 345°51.1 | 249°33.1 N24°25.0 | 226°09.8 N22°00.1 11°37.5 $11°38.4 | 29°50.7 $17°27.3 Hadar 48°39.6  -60°28.7 
7 0°53.5 | 264°32.2 24.9 | 241°10.7 21°59.8 | 26°39.8 38.3 | 44°53.3 27.3 Menkent 48°00.8 -36°28.6 
8 15°56.0 | 279°31.4 24.9 | 256°11.5 59.5 | 41°42.2 38.3 | 59°55.8 27.3 Arcturus 45°50.4 9°04.4 
9 30°58.5 | 294°30.5 + 24.8 | 271°12.4 + 59.2 | 56°44.5 + 38.3 | 74°58.3 + 273 Rigil Kent. 39°43.7 -60°55.5 
10 46°00.9 | 309°29.6 24.8 | 286°13.2 58.9 | 71°46.9 38.3 | 90°00.8 27.3 Kochab 37° 18.9 74°04.3 
11 61°03.4 | 324°28.7 24.7 | 301°14.0 58.6 | 86°49.3 38.2 | 105°03.4 27.4 Zuben' ubi 36°59.0 -16°07.8 
12 76°05.9 | 339°27.8 N24°24.7 | 316°14.9 N21°58.3 | 101°51.6 $11°38.2 | 120°05.9 $17°27.4 Alphecca 26° 05.9 26° 38.7 
13 91°08.3 | 354°26.9 24.6 | 331°15.7 57.9 | 116°54.0 38.2 | 135°08.4 27.4 Antares 12°19.1 — -26°28.7 
14 | 106°10.8 9° 26.0 24.5 | 346°16.6 57.6 | 131°56.3 38.2 | 150°10.9 27.4 Atria 07°15.3 -69°03.9 
15 | 121°13.3 | 24°25.1 24.5 1°17.4 + 57.3 | 146°58.7 » 38.1 | 165°13.4 - 27.5 Sabik = 102°05.8 —-15° 45.0 
16 136° 15.7 39° 24.3 24.4 16° 18.2 57.0 | 162°01.1 38.1 | 180°16.0 27.5 Shaula 96°13.9 — -37°07.1 
17 | 151°18.2 | 54°23.4 24.3 | 31°19.1 56.7 | 177°03.4 38.1 | 195°18.5 27.5 Rasalhague 96" 00.9 2°32.7 
18 | 166°20.7 | 69°225 N24°243 | 46°19.9 N21°56.4 | 192°05.8  $11°38.0 | 210°21.0 $17°27.5 R ae nee: ah 
19 | 181°23.1 | 84°21.6 24.2 | 61°20.8 56.1 | 207°08.2 38.0 | 225°23.5 27.6 ae eas aoScn ae. S88dR A 
20 196° 25.6 99° 20.7 24.1 76° 21.6 55.7 | 222°10.5 38.0 | 240°26.1 27.6 _ ae aeoRt a SP (61 
21 | 211°28.0 | 114°19.8 - 24.1 | 91°22.5 - 55.4 | 237°12.9 + 38.0 | 255°28.6 - 27.6 aie ehO0e  BeEE A 
22 226°30.5 | 129°18.9 24.0 | 106°23.3 55.1 | 252°15.2 37.9 | 270°31.1 27.6 Be EsieG saab 8 
° ° ° ° ° + = . 
23 | 241°33.0 | 144°18.1 23.9 | 121°24.1 54.8 | 267°17.6 37.9 | 285°33.6 27.6 ae losers eed 
Mer. pass. :06:56 v-0.9 d-0.0 m-3.8 v0.8 d-0.3 m1.8 v2.4 d0.0 m-2.3 v2.5 d-0.0 m0.5 Enif 33°41.5 9°58.2 
Al Na’ir 27°36.5 -46°51.3 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.8 -29° 30.5 
° ° ° ° ° ° ° ° ° Scheat 13° 48.0 28°11.7 
0 256°35.4 | 159°17.2 N24°23.9 | 136°25.0 N21°54.5 | 282°20.0 $11°37.9 | 300°36.2 $17°27.7 re Y fataan i400 
1 271°37.9 | 174°16.3 23.8 | 151°25.8 54.2 | 297°22.3 37.9 | 315°38.7 27.7 ene : : 
2 286°40.4 | 189°15.4 23.7 | 166°26.7 53.8 | 312°24.7 37.8 | 330°41.2 27.7 Jun 06 Sun SHA Mer.pass 
3 301°42.8 | 204°14.5 + 23.6 | 181°27.5 + 53.5 | 327°27.1 - 37.8 | 345°43.7 - 27.7 Venus 265° 22.6 13:21 
4 316°45.3 | 219°13.6 23.5 | 196°28.3 53.2 | 342°29.4 37.8 0°46.3 27.8 Mars  241°07.5 14:56 
5 331°47.8 | 234°12.7 23.5 | 211°29.2 52.9 | 357°31.8 37.8 | 15°48.8 27.8 Jupiter 25°49.7 05:17 
6 346°50.2 | 249°11.9 N24°23.4 | 226°30.0 N21°52.6 | 12°34.2 $11°37.7 | 30°51.3. $17°27.8 Saturn 43°58.0 04:05 
7 1°52.7 | 264°11.0 23.3 | 241°30.9 52.3 | 27°36.5 37.7 | 45°53.8 27.8 
8 16°55.2 | 279°10.1 23.2 | 256°31.7 51.9 | 42°38.9 37.7 | 60°56.4 27.9 |) 1un ee Pe ta 
9 31°57.6 | 294°09.2 + 23.1 | 271°32.6 + 51.6 57°41.3 + 37.7 75°58.9 + 27.9 Mars 240°28.5 14:55 
10 47°00.1 | 309°08.3 23.0 | 286°33.4 51.3 | 72°43.6 37.6 | 91°01.4 27.9 Sagiet 95° 47.0 Qed 
11 62°02.5 | 324°07.4 23.0 | 301°34.2 51.0 | 87°46.0 37.6 | 106°03.9 27.9 Sahih 43°50 3 04:01 
12 77°05.0 | 339°06.5 N24°22.9 | 316°35.1 N21°50.7 | 102°48.4 $11°37.6 | 121°06.5 $17°28.0 
13 92°07.5 | 354°05.7 22.8 | 331°35.9 50.3 | 117°50.7 37.6 | 136°09.0 28.0 Jun 08 Tue SHA Mer.pass 
14 107° 09.9 9°04.8 22.7 | 346°36.8 50.0 | 132°53.1 37.5 | 151°11.5 28.0 Venus 262°41.7 13:24 
15 | 122°12.4 | 24°03.9 + 22.6 1°37.6 - 49.7 | 147°55.5 - 37.5 | 166°14.0 + 28.0 Mars — 239°49.5 14:53 
16 | 137°14.9 | 39°03.0 22.5 | 16°38.5 49.4 | 162°57.8 37.5 | 181°16.6 28.0 Jupiter 25 '°44.5 05:10 
17 152°17.3 54°02.1 22.4 | 31°39.3 49.1 | 178°00.2 37.5 | 196°19.1 28.1 Saturn 44° 00.7 03:57 
18 | 167°19.8 | 69°01.2 N24°22.3 | 46°40.1 N21°48.7 | 193°02.6  $11°37.5 | 211°21.6 $17°28.1 Horizontal parallax 
19 | 182°22.3 | 84°00.4 22.2 | 61°41.0 48.4 | 208°05.0 37.4 | 226°24.2 28.1 Venus: 0.1 
20 | 197°24.7 | 98°59.5 22.1 | 76°41.8 48.1 | 223°07.3 37.4 | 241°26.7 28.1 Mars: 0.1 
21 | 212°27.2 | 113°58.6 + 22.0 | 91°42.7 + 47.8 | 238°09.7 + 37.4 | 256°29.2 28.2 
22 | 227°29.6 | 128°57.7 21.9 | 106°43.5 47.5 | 253°12.1 37.4 | 271°31.7 28.2 
23 | 242°32.1 | 143°56.8 21.8 | 121°44.4 47.1 | 268°14.4 37.3 | 286°34.3 28.2 
Mer. pass. :06:53 v-0.9 d-0.1 m-3.8 v0.8 d-0.3 m1.8 v2.4 d0.0 m-2.3 v2.5 d-0.0 m0.5 
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h Sun Moon 
Sun GHA Dec GHA Dec d HP Lat. Twilight : Sunrise Sunset : Twilight 
0 180°20.1 N22°39.1 | 228°06.0 16.3 NO7°024 12.4 54.2’ Naut. Civil Civi Naut. 
1 195° 20.0 39.3 | 242°41.3 6.3’ 07°14.8 «12.47 54.2” N 72° 
2 210°19.9 39.6 | 257°16.5 6.2’ 07°27.2 12.4 54.2’ N 70° 
3 225° 19.8 - 39.8 | 271°51.7 16.2’ 07°39.6 12.3’ 54.2’ 68° 
4 240° 19.7 40.1 286° 27.0 6.2' 07°51.9 12.3' 54.2’ 66° 00:44 23:19 
5 255° 19.6 40.3 | 301°02.1 16.2 08°04.2 12.3 54.2 64° 01:44 22-15 
6 270°19.4  N22°40.6 | 315°37.3 16.2’ NO08°16.4 12.2 54.2’ 62° 02:18 21:42 
7 285° 19.3 40.8 | 330°12.5 6.1’ 08°28.6 12.2) 54.2 60° 01:09 02:42 21:17 22:51 
8 300°19.2 41.1 | 344°47.6 16.1’ 08°40.8 12.2" 54.2 N 58° 01:50 03:01 20:58 22:09 
9 315°19.1 - 41.4 | 359°22.7 6.1’ 08°53.0 12.1 54.1 56° 02-17 03-17 70.42 21.49 
10 330°19.0 41.6 13°57.8 6.1’ 09°05.1 12.1 54.1 54° 01:03 02:37 03:30 20:28 21:21 22:57 
11 345° 18.9 41.9 28°32.8 16.0’ 09°17.1 9 12.1 54.1 52° 01.41 02:54 03-42 20:16 21:04 29-19 
12 0°18.7. = N22°42.1 43°07.8 6.0’ NO9°29.2 12.0' 541 50° 02:06 03:09 03:52 20:06 20:50 21:53 
13 15° 18.6 42.4 57°42.9 16.0’ 09°41.2 12.0' 541 45° 02:48 03:37 04:14 19:44 20:21 21:10 
14 30°18.5 42.6 72°17.8 16.0 09°53.1 119° 541 N 40° 03:18 03:59 04:31 19:27 19:59 20:40 
15 45°18.4 * 42.8 86°52.8 5.9° 10°05.1 11.9" 54.1 35° | 03:40 04:16 04:46 19:12 19:42 20:18 
. ; : , : : : : : : 
16 60°18.3 43.1 | 101°27.7 15.9" 10°16.9 11.9" 54.1 30° 03:58 04.31 04.58 19-00 19.27 20.00 
17 75° 18.2 43.3 | 116°02.6 5.9 10°28.8 11.8 54.1 20° 04.26 04:55 05.20 18:38 19-03 19.32 
18 90° 18.0 N22° 43.6 130° 37.4 5.8" N10°40.6 11.8" 54.1 N 10° 04:48 05:15 05:38 18:20 18:43 19:10 
19 105°17.9 43.8 145°12.3 15.8’ 10°52:3 11.7 54.1 0° 05:07 05:33 05:55 18:03 18:25 18:51 
20 120°17.8 44.1 | 159°47.0 5.8’ 11°04.1 11.7 54.1 ° 
: : : : : 18: 
2 | isi ++ a3 | treears sr ties? ite gar’ || S202 | 0523 059 o6aa | 745 © 1808s 
5 3 : : , : : : : : : 
22 150° 17.6 44.6 | 188°56.5 15.7 11°27.4 11.6 54.1 30° 05:55 06:25 06:51 17:07 17.33 18-03 
3 s , : : , : : : : : : 
23 165°17.5 44.8 | 203°31.2 5.7 11°38.9 11.6 54.0 35° 06:03 06:35 07.03 16:55 17.23 17.55 
SD.=15.7 d=0.3 $.D.=14.7 40° | 06:12 06:46 07:16 16:41 17:12 17:46 
‘a aun a oan a 5 ip 45° 06:22 06:59 07:33 16:25 16:59 17:36 
ion ec Vv ec 
S 50° 06:33 07:15 07:53 16:05 16:43 17:24 
0 180°17.3 N22°45.0 218°05.9 5.6' N11°50.5 11.5’ 54.0’ 52° 06:38 07:22 08:02 15:56 16:36 17:19 
° fe} , oO ’ 
1 195° 17.2 45.3 232 (40.5 5.6" 12 02.0 11.5 54.0" 54° 06:44 07:30 08:13 15:45 16:28 17:14 
2 210°17.1 45.5 247°15.1 15.6 12°13.4 11.4 54.0 56° 06:50 07:38 08:25 15:33 16:19 17:08 
225°17. + 45. 261° 49. 5 12°24.8 114 54.0’ : ; ; : : : 
3 517.0 5.8 | 261°49.6 15.5’ . 58° | 06:56 07:48 —08:39 15:19 16:10 17:02 
4 240° 16.9 46.0 | 276°24.1 15.5 12°36.1 11.3 54.0 S 60° 07:03 07:59 08:55 15-02 15-58 16.54 
5 255°16.8 46.2 | 290°58.6 5.4 12°47.4 11.3’ 54.0’ - - - - ; - 
6 270°16.6  N22°46.5 | 305°33.0 54° N12°58.7 11.2’ 54.0" Lat. Moonrise Moonset 
7 285° 16.5 46.7 | 320°07.4 = 15.4’ 13°09.9 11.2" 54.0" Sun Mon Tue Sun Mon Tue 
8 300° 16.4 47.0 | 334°41.8 5.3’ 13°21.0 111 54.0’ 00:47 
9 315° 16.3 - 472 | 349°16.1 15.3’ 13°32. ant’ 54.0" || N72" | 01:18  o3ice ee ks 
10 330° 16.2 47.4 3°50.3 15.2’ 13°43.1 11.0’ 54.0’ 00:38 
11 345° 16.0 47.7 18° 24.6 5.2’ 13°54.1 11.0’ ~—54.0” N 70° 01:28 01:07 93.96 17:18 19:16 22:00 
12 0°15.9 N22° 47.9 32°58.7 5.2" N14°05.0 10.9’ 54.0’ 68° 01:36 01:23 01:05 17:04 18:49 20:49 
13 15°15.8 48.1 47°32.9 15.1’ 14°15.9 10.8’ 54.0’ 66° 01:43 01:35 01:26 16:53 18:29 20:13 
14 30°15.7 48.4 62°07.0 5.1 14°26.7 = 10.8" 54.0’ 64° 01:49 01:46 01:43 16:43 18:14 19:48 
15 45°15.6 + 48.6 76°41.0 15.0 14°37.5 10.7’ 54.0’ 62° 01:55 01:55 01:57 16:35 18:00 19:28 
16 60° 15.5 48.8 91° 15.0 5.0’ 14° 48.2 10.7’ 54.0" 60° 01:59 02:03 02:09 16:28 17:49 19:12 
17 75°15.3 49.0 | 105°49.0 4.9’ 14°58.8 10.6’ 54.0’ : 
N58 02:03 02:10 02:20 16:22 17:40 18:58 
18 90°15.2 N22°49.3 120° 22.9 14.9' N15°09.4 10.6’ 54.0’ 56° 02:07 02:17 02:29 16:17 17:31 18:46 
1 105°15.1 49. 134°56.7 4.8" 15°19.9 10.5’ ~—54.0” : : ; ; ; : 
9 05°15 9.5 34 ; : 54° | 02:10 02:22 02:37 16:12 17:24 18:36 
20 120°15.0 49.7 149° 30.5 14.8 15°30.4 10.4 54.0 52° 02:13 02:27 02:44 16:08 17:17 18:27 
21 135°14.9 - 50.0 164°04.3 14.7 15° 40.8 10.4’ 54.0’ 50° 02:16 02:32 02:51 16:04 17:11 18:19 
22 150°14.7 50.2 178° 38.0 4.7 15°51.2 10.3! 54.0" 45° 02:22 02:42 03:05 15:55 16:58 18:02 
23 165° 14.6 50.4 | 193°11.6 14.6 16°01.4 10.2 54.0 N40? er ce ay eee ida ‘ae 
$D.=15.7 d=0.2 $.D.=14.7 35° | 02:31 02:58 += 03:27 15:42 16:39 17:36 
° ‘ ‘ e a - * 
Tur [GHA Dec [GHA ye dw |S, | ORS SORES | say teat ara 
0 180°14.5  N22°50.6 | 207°45.2 4.6' N16°11.6 10.2’ 54.0’ N 10° 02:47 03:25 04:04 15:20 16:06 16:53 
1 195° 14.4 50.9 | 222°18.8 14.5’ 16°21.8 10.1’ 54.0’ 0° 02:53 03:34 04:17 15:13 15:55 16:39 
2 210°14.3 51.1 | 236°52.3 4.5’ 16°31.9 10.1’ 54.0’ S 10° 02:58 03:43 04:30 15:05 15:44 16:24 
3 225° 14.1 + 51.3 251°25.7 14.4' 16°41.9 10.0’ 54.0’ 20° 03.04 03.53 04.43 14:57 15:39 16.09 
4 240° 14.0 51.5 | 265°59.1 4.4’ 16°51.8 9.9' 54.0" 30° 03:11 04-05 04.59 14:48 15:19 15-52 
5 255° 13.9 51.8 | 280°32.5 4.3 17°01.7 9.8 54.0 35° 03:15 04-11 05.08 14:43 15-11 15.42 
6 270°13.8 N22°52.0 | 295°05.8 143° N17°11.5 9.8’ 54.0" 40° 03:20 04:19 05:19 14:37 15:02 15:30 
f 285°13.6 52.2 309° 39.0 4.2 17°21:3 9.7' 54.0’ 45° 03:25 04:28 05:31 14:31 14:52 15:17 
°13. ; 4°12.2 4.2 17°31. 6 4.0° 
3 Hee : ae ee aa ae ae a $50° | 03:31 04:38 05:46 14:23 14:40 ~—15:01 
Soe ; co = ee = os 52° 03:34 04:43 05:53 14:19 14:34 14:53 
10 330° 13.3 52.9 | 353°18.4 4.0 17°50.1 9.5 54.0 ° : : ; : : : 
re aAgeies at giao “seo! teres oak OBA 54 03:37 04:49 06:01 14:15 14:28 14:45 
5°13. _ 56° | 03:41 04:55 —«06:10 14:10 14:21 14:35 
12 0°13.0 N22°53.3 22° 24.4 13.9’ N18°09.0 9.4' 54.0’ 58° 03:45 05:02 06:20 14:06 14:14 14:24 
13 15°12.9 53.5 36°57.3 13.9" 18°18.3 -9.3' 54.0" S60° | 03:50 05:10 06:32 14:00 14:05 14:12 
14 30°12.8 53.7 51°30.1 13.8 18° 27.5 9.2’ 54.0 
15 45°12.7 - 53.9 66°02.9 3.8" 18° 36.7 9.1’ 54.0" Sun Moon 
16 60° 12.6 54.1 80°35.7 3.7' 18°45.8 9.0 54.0" Da Eqn.of Time Mer. Mer.Pass. Age 
17 75°12.4 54.4 95°08.3 13.6" 18°54.8 9.0' 54.0’ 7 oo" 12h Pass Upper Lower 26-28 
18 90°12.3. N22°54.6 | 109°40.9 3.65 N19°03.7 8.9 54.0 mm:ss_ommi:ss | hh:mm | hhimm  hh:imm_ | 14-3% 
19 105°12.2 54.8 | 124°13.5 13.5’ 19° 12.6 8.8’ 54.0 o6 | 01:21 01:15 11:59 09:03 21:23 a 
20 120°12.1 55.0 | 138°46.0 13.5’ 19°21.3 8.7' 54.0" 07 | 01.09 01:04 11:59 09:44 22.06 | | ) 
21 135°11.9 + 55.2 | 153°18.5 3.4’ 19° 30.0 8.7' 54.0" os | 00.58 00.52 11.59 10.28 29.50 \ 
22 150°11.8 55.4 | 167°50.8 = 13.4’ 19° 38.6 8.6" 54.0" 
23 165°11.7 55.6 | 182°23.2 3.3’ 19° 47.2 8.5' 54.0 
SD.=15.7 d=0.2 S.D.=14.7 
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Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 257°34.6 | 158°55.9 N24°21.7 | 136°45.2 N21°46.8 | 283°16.8 $11°37.3 | 301°36.8 $17°28.2 Alpheratz  357°37.9 29°12.2 
1 272°37.0 | 173°55.1 21.6 | 151°46.1 46.5 | 298°19.2 37.3 | 316°39.3 28.3 Ankaa 353°10.2-— -42°11.3 
2 287°39.5 | 188°54.2 21.5 | 166°46.9 46.2 | 313°21.5 37.3 | 331°41.9 28.3 Schedar  349°34.5 56°38.9 
3 302°42.0 | 203°53.3 + 21.4 | 181°47.7 + 45.8 | 328°23.9 + 37.2 | 346°44.4 - 28.3 Diphda 348°50.4.~— -17°52.2 
4 317°44.4 | 218°52.4 21.3 | 196°48.6 45.5 | 343°26.3 37.2 1°46.9 28.3 Achernar 335°22.8 ~—--57°07.6 
5 332°46.9 | 233°51.5 21.2 | 211°49.4 45.2 | 358°28.7 37.2 | 16°49.4 28.4 Hamal  327°54.7 23°33.6 
6 347°49.4 | 248°50.6 N24°21.1 | 226°50.3 N21°44.9 | 13°31.0 $11°37.2 | 31°52.0 $17°28.4 Polaris 315°46.1 — 89°21.0 
7 2°51.8 | 263°49.8 20.9 | 241°51.1 44.5 | 28°33.4 37.2 | 46°54.5 28.4 Acamar = 315°14.4— -40° 13.1 
8 17°54.3 | 278°48.9 20.8 | 256°52.0 44.2 | 43°35.8 37.1 | 61°57.0 28.4 Menkar = 314°09.5 4710.3 
9 32°56.8 | 293°48.0 + 20.7 | 271°52.8 - 43.9 | 58°38.2 - 37.1 | 76°59.6 28.5 Mirfak = 308°32.9-49°56.0 
10 47°59.2 | 308°47.1 20.6 | 286°53.7 43.6 | 73°40.5 37.1 | 92°02.1 28.5 Aldebaran = 290'°43.3 1633.0 
11 63°01.7 | 323°46.2 20.5 | 301°54.5 43.2 | 88°42.9 37.1 | 107°04.6 28.5 Rigel 8107.0 8 10.7 
12 78°04.1 | 338°45.4 N24°20.4 | 316°55.3 N21°42.9 | 103°45.3 $11°37.1 | 122°07.2 $17°28.5 mite eee cease 
13 93°06.6 | 353°44.5 20.2 | 331°56.2 42.6 | 118°47.7 37.0 | 137°09.7 28.6 cn - 578060 pea i 
14 | 108°09.1 8°43.6 20.1 | 346°57.0 42.3 | 133°50.0 37.0 | 152°12.2 28.6 alas STS eae 
15 | 123°11.5 | 23°42.7 - 20.0 1°57.9 - 41.9 | 148°52.4 - 37.0 | 167°14.7 28.6 ae oesae 79046 
16 | 138°14.0 | 38°41.8 19.9 | 16°58.7 41.6 | 163°54.8 37.0 | 182°17.3 28.6 Crone ce me cred 
° ° ° ° ° : : 
17 | 153°16.5 | 53°41.0 19.7 | 31°59.6 41.3 | 178°57.2 36.9 | 197°19.8 28.7 Sic. -puneso og: wcteeua & 
1g | 168°18.9 | 68°40.1 N24°19.6 | 47°00.4 N21°41.0 | 193°59.5 $11°36.9 | 212°22.3 $17°28.7 Adhara 255°085  -29°00.2 
19 | 183°21.4 | 83°39.2 19.5 | 62°01.3 40.6 | 209°01.9 36.9 | 227°24.9 28.7 Procyon 244°54.2 5°10.2 
20 198° 23.9 98° 38.3 19.4 77°02.1 40.3 224° 04.3 36.9 242° 27.4 28.7 Pollux 243°21.2 27°58.5 
21 213° 26.3 113°37.4 + 19.2 92°03.0 + 40.0 239° 06.7 + 36.9 257° 29.9 + 28.8 Avior 234° 16.3 -59° 34.9 
22 | 228°28.8 | 128°36.6 19.1 | 107°03.8 39.6 | 254°09.1 36.8 | 272°32.5 28.8 Suhail 222°48.7—--43°31.3 
23 243° 31.3 143°35.7 19.0 122°04.7 39.3 269° 11.4 36.8 | 287°35.0 28.8 Miaplacidus 221°39.3 -69° 48.5 
Mer.pass.:06:49 v-0.9 d-0.1 m-3.8 v0.8 d-0.3 m1.8 v2.4 d0.0 m-2.3 v2.5 d-0.0 m0.5 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.8 61° 38.5 
Denebola 182°27.9 4° 27.3 
0 258°33.7 | 158°34.8 N24°18.8 | 137°05.5 N21°39.0 | 284°13.8 $11°36.8 | 302°37.5 $17°28.8 Gienah 175°465 —-17° 39.7 
1 273°36.2 | 173°33.9 18.7 | 152°06.3 38.7 | 299°16.2 36.8 | 317°40.1 28.9 Acrux 173°03.0 63° 13.3 
2 288°38.6 | 188°33.0 18.6 | 167°07.2 38.3 | 314°18.6 36.8 | 332°42.6 28.9 Gacrux 171°546  -57°14.2 
3 303°41.1 | 203°32.2 + 18.4 | 182°08.0 + 38.0 | 329°21.0 » 36.7 | 347°45.1 - 28.9 Alioth  166°15.4 55°51.0 
4 318°43.6 | 218°31.3 18.3 | 197°08.9 37.7 | 344°23.3 36.7 2°47.7 28.9 Spica. 158°25.2 -11° 16.3 
5 333° 46.0 233° 30.4 18.2 212°09.7 37.3 359°25.7 36.7 17°50.2 29.0 Alkaid 152°54.1 49° 12.7 
6 348°48.5 | 248°29.5 N24°18.0 | 227°10.6 N21°37.0 | 14°281 $11°36.7 | 32°52.7 $17°29.0 Hadar  148°39.6 — -60°28.7 
7 3°51.0 | 263°28.6 17.9 | 242°11.4 36.7 | 29°30.5 36.7 | 47°55.3 29.0 Menkent  148°00.8 — -36°28.6 
8 18°53.4 | 278°27.8 17.7 | 257°12.3 36.4 | 44°32.9 36.7 | 62°57.8 29.0 Arcturus  145°50.4 9°04.4 
9 33°55.9 | 293°26.9 - 17.6 | 272°13.1 - 36.0 | 59°35.2 - 36.6 | 78°00.3 » 29.1 Rigil Kent. 139°43.7 — -60°55.5 
10 48°58.4 | 308°26.0 17.4 | 287°14.0 35.7 | 74°37.6 36.6 | 93°02.9 29.1 Kochab _137°18.9 74°04.3 
11 64°00.8 | 323°25.1 17.3 | 302°14.8 35.4 | 89°40.0 36.6 | 108°05.4 29.1 Zuben’ubi 136°59.0 —--16°07.8 
12 79°03.3 | 338°24.2 N24°17.1 | 317°15.7  N21°35.0 | 104°42.4 $11°36.6 | 123°07.9 $17°29.1 Alphecca — 126°05.9 26°38.7 
13 94°05.8 | 353°23.4 17.0 | 332°16.5 34.7 | 119°44.8 36.6 | 138°10.5 29.2 Antares = 112°19.1 -26°28.7 
14 109° 08.2 8°22.5 16.8 | 347°17.4 34.4 | 134°47.2 36.5 | 153°13.0 29.2 Atria 107°15.3 -69°03.9 
15 | 124°10.7 | 23°21.6 * 16.7 2°18.2 - 34.0 | 149°49.5 - 36.5 | 168°15.5 - 29.2 Sabik — 102°05.8 — -15° 45.0 
16 139° 13.1 38° 20.7 16.5 17°19.1 33.7 | 164°51.9 36.5 | 183°18.1 29.3 Shaula 96°13.9 — -37°07.1 
17 | 154°15.6 | 53°19.9 16.4 | 32°19.9 33.4 | 179°54.3 36.5 | 198°20.6 29.3 Rasalhague = 96" 00.9 2°32.7 
1g | 169°18.1 | 68°19.0 N24°16.2 | 47°20.8 N21°33.0 | 194°56.7 $11°36.5 | 213°23.1 $17°29.3 i aay poe ah 
19 | 184°20.5 | 83°18.1 16.1 | 62°21.6 32.7 | 209°59.1 36.5 | 228°25.7 29.3 aus ore Beene. setae A 
20 199° 23.0 98° 17.2 15.9 77° 22.5 32.4 | 225°01.5 36.4 | 243°28.2 29.4 » ae anaes SP (61 
21 | 214°25.5 | 113°16.4 - 15.7 | 92°23.3 + 32.0 | 240°03.8 + 36.4 | 258°30.7 - 29.4 Mea Aone gees 
22 | 229°27.9 | 128°15.5 15.6 | 107°24.1 31.7 | 255°06.2 36.4 | 273°33.3 29.4 oe, Seon eens 
° fe} O° ° . = 
23 | 244°30.4 | 143°14.6 15.4 | 122°25.0 31.4 | 270°08.6 36.4 | 288°35.8 29.4 aunt eo a eto a 
Mer.pass.:06:45 v-0.9 d-0.1 m-3.8 v0.8 d-0.3 m1.8 v2.4 d0.0 m-2.3 v2.5 d-0.0 m0.5 Enif 33°41.5 9°58.3 
Al Na’ir 27°36.5 -46°51.3 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.7 -29°30.5 
0 | 259°32.9 | 158°13.7 N24°15.3 | 137°25.8 N21°31.0 | 285°11.0 $11°36.4 | 303°38.4  $17°29.5 Scheat = 13°48.00 2811.7 
1 | 274°35.3 | 173°12.9 15.1 | 152°26.7 30.7 | 300°13.4 36.3 | 318°40.9 29.5 Markeabs— i3e32.8:—— 152.19:0 
2 289°37.8 | 188°12.0 14.9 | 167°27.5 30.4 | 315°15.8 36.3 | 333°43.4 29.5 || Jun 09 Wed SHA Mer.pass 
3 304°40.3 | 203°11.1 + 148 | 182°28.4 + 30.0 | 330°18.2 + 36.3 | 348°46.0 - 29.5 Venus 261°21.4 13:25 
4 319°42.7 | 218°10.2 14.6 | 197°29.2 29.7 | 345°20.6 36.3 3°48.5 29.6 Mars  239°10.6 14:52 
5 334°45.2 | 233°09.4 14.4 | 212°30.1 29.3 0°22.9 36.3 | 18°51.0 29.6 Jupiter 25°42.2 05:06 
6 349°47.6 | 248°08.5 N24°14.3 | 227°30.9 N21°29.0 | 15°25.3 $11°36.3 | 33°53.6 $17°29.6 Saturn 44°02.2 03:53 
7 4°50.1 | 263°07.6 14.1 | 242°31.8 28.7 | 30°27.7 36.3 | 48°56.1 29.7 
8 19°52.6 | 278°06.7 13.9 | 257°32.6 28.3 | 45°30.1 36.2 | 63°58.6 go72| || oun ovina si eee 
9 34°55.0 | 293°05.9 + 13.7 | 272°33.5 + 28.0 | 60°32.5 + 36.2 | 79°01.2 + 29.7 Mars 2389318 14.51 
10 49°57.5 | 308°05.0 13.6 | 287°34.3 27.7 | 75°34.9 36.2 | 94°03.7 29.7 dagieee 95°40. 05:02 
11 65°00.0 | 323°04.1 13.4 | 302°35.2 27.3 | 90°37.3 36.2 | 109°06.3 29.8 SoHies 44°03.8 03.49 
12 80°02.4 | 338°03.2 N24°13.2 | 317°36.0 N21°27.0 | 105°39.7 $11°36.2 | 124°08.8  $17°29.8 = 
13 95°04.9 | 353°02.4 13.0 | 332°36.9 26.7 | 120°42.1 36.2 | 139°11.3 29.8 Jun 11 Fri SHA Mer.pass 
14 110°07.4 8°01.5 12.8 | 347°37.7 26.3 | 135°44.4 36.1 | 154°13.9 29.8 Venus — 258°40.9 13:28 
15 | 125°09.8 | 23°00.6 - 12.7 2°38.6 - 26.0 | 150°46.8 * 36.1 | 169°16.4 + 29.9 Mars 237°53.0 ag 
16 | 140°12.3 | 37°59.7 12.5 | 17°39.4 25.6 | 165°49.2 36.1 | 184°19.0 29.9 Jupiter 25 °38.1 04:58 
17 155° 14.7 52°58.9 12.3 32° 40.3 25.3 | 180°51.6 36.1 | 199°21.5 29.9 Saturn 44° 05.5 03:45 
1s | 170°17.2 | 67°58.0 N24°12.1 | 47°41.1 N21°25.0 | 195°54.0 $11°36.1 | 214°24.0  $17°29.9 Horizontal parallax 
19 | 185°19.7 | 82°57.1 11.9 | 62°42.0 24.6 | 210°56.4 36.1 | 229°26.6 30.0 Venus: 0.1 
20 | 200°22.1 | 97°56.3 11.7 | 77°42.8 24.3 | 225°58.8 36.1 | 244°29.1 30.0 Mars: 01 
21 | 215°24.6 | 112°55.4 - 115 | 92°43.7 - 23.9 | 241°01.2 + 36.0 | 259°31.6 + 30.0 
22 | 230°27.1 | 127°54.5 11.4 | 107°44.5 23.6 | 256°03.6 36.0 | 274°34.2 30.1 
23 | 245°29.5 | 142°53.6 11.2 | 122°45.4 23.3 | 271°06.0 36.0 | 289°36.7 30.1 
Mer.pass.:06:41 v-0.9 d-0.2 m-3.8 v0.8 d-0.3 m1.8 v2.4 d0.0 m-2.4 v2.5 d-0.0 m0.5 
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2021 June 09 to Jun. 11 




























































































































































































































































































h Sun M 
oO 
Wed GHA Dec GHA = oo 
0 180° 11.6 8 ee d HP a 
1 ioeetL a N22°55.8 196°55.4 13.2’ N19°55.6 ae - Lat. Twilight ; — 
5 Bee 56.0 | 211°27.6 13.2’ 20°04.0 os 54.0 Naut. Civi Sunrise | Sunset _ Twilight 
3 are 2 SF 225°59.8 131 ean ie 54.0" N 72° Civil Naut. 
4 240° 11.1 4 240° 31.9 13.1’ 20°20.4 5) oO N 70° 
. 56.7 | 255°03.9 ; ; 8.2 54.0’ 
5 255°11.0 eel geace “ts 20°28.6 8.1 54.0" ae 
6 270° 10.8 ° we eee 20°36.6 8.0’ = 66° 
: N22°57.1 284° ' : 54.0 ° 00:27 23:3 
7 285°10 07.8 12.9 N20° ; 64 39 
8 eters 57.3 | 298°39.6 12.8" et ee, 62° ee 
00° 10.6 57.5 | 313° ro 20°52.3. 7.8’ = 54.0" ° 02:14 21:4 
9 315° 114 12.8 1° : . 60 OL: :46 
0.5 -. 577 | 327° 00.1 7.7 54.0" 1:02 02:39 OL: 
10 | 330°10.3 7 7943.2 12.7" 219078 7.6" Oy] N 58° ee 
11 345° 10.2 ell see Te: 12.6: 21°15.3 7.5’ sey 56° ap ven? 21:01 22:14 
12 0°10.1 -N22°58. ee ae 21°228 097.4" a 54° | 00:57 a Ot || 20 ae 
13 een 58.3 11°18.0 12.5' N21°30 ; : 52° 01:37 : 03:29 20:31 21:25 23:04 
14 30°0 ; 58.5 25°49.5 12.5’ 1° 2 73 54.1" 50° Sane 02:53 03:41 20:19 21:07 29: 
- ee S|. ae ee oh a ete ee ee ee ee ee 
: *+ 58.9 54°59 Se 7.2" 54.1" ‘ : 04:13 19:4 : 
16 60° 09.6 3 123 21°51 N 40° 46 20:23 21:12 
: 59.1 ° , 8 7.1 54.1’ 03:17 03: : : 
17 75° 09.5 Se) ee 7 35° | 03:40 oS ee oe ae 
18 90°09.3.  N22°59.5 a 22°05.7 6.9 54.1 30 03:58 04:31 04: 19:14 9:43 20:20 
19 105° : 98° 26.1 12.2’ N22° 20° 04: 58 19:01 9:28 : 
29 | 120°001 so7 | 10°72 12a -20°193 «67 baa’ || ps ie ae a eee 9:08 19:33 
22°59.8 | 127928. 3 67) 54.1" 05:16 = 05:39 : = 
21 135°09.0 93° 28.3 12.1' 20°92 ; . 0° 05:07 : : 18:20 8:43 19: 
: 3°00.0 | 141° ' 5.9 6.6 54.1’ ; 05:33 05:56 : 9:11 
22 150°08.8 59.3 12.0 22°32.4 $ 10° 18:03 8:26 «18: 
: 00.2 ° , . 6.5 54.1’ 0 05:24 ' : 8:52 
23 165°08.7 00.4 PSone 11.9" 22° 38.8 6.4 54.1’ 20° 05:40 aa 06:13 17:46 8:09 18:35 
SD.=15.7 d=0.2 ; 11.9 22°45.2 6.3’ 54.1" 30° | 05:56 06:26 ae i 7:52 18:19 
= S.D.=14.7 35 06:04 06:36 07:04 ce ec 18:03 
u GHA Dec GHA an 06:14 06:48 07:18 a 1:23 17:54 
Vv . r . 
0 180°08.6 N23°00.6 5 Dec d HP 45 06:24 07:01 07:35 16: at 17:45 
1 195°08.5 185°32.1 11.8" N22°51.4 6.2’ {| $50° | 06:35 ot 6:58 17:35 
2 aigeae 00.8 | 200°02.9 11.8’ cols . 54.1 52° ; 07:17 07:55 16:04 
3 | 325°082 ovo | 2149336 117 23°05 «6.042 eee cease: orae: Gea i55¢ 1635719 
: ++ 01.2 229° 04. = 5 6.0 54.2’ 6:46 07:32 ; : : 17:19 
4 240°08.1 ail seeae ' ae 23°09.4 5.9' 54.2" 56° | 06:52 07:41 | eee 6:27 «17:13 
5 255° 08.0 oe cee yee | ee ee ae 58° | 06:58 07:51 08-42 ee 6:18 17:07 
6 270°07.8 N23° Rie 23°20.9 5.6’ 54.2’ S 60 07:06 08:02 _—08: af 6:08 17:00 
7 ° 01.7 | 272°36.0 11.5’ ° 6:59 | 15:00 15:57 
285° 07.7 01.9 | 287°06. N23°26.5 5.5' 54.2" : 16:53 
8 300° 07.6 02 7° 06.4 11.4 23° 32.0 54° Tay Lat. Moonrise 
9 ee a1 301°36.8 ta’ 54847, A 54.2 Wed Thu : Moonset 
07.5 -* 02.3 ° 37.4 5.3’ 54.2" Fri Wed T 
10 330°07.3 02 316°07.2 11.3" 93°427 5.2’ 2 tN 72° uy Fri 
11 | 345°07.2 el pee tee eae ei cesar ||| 
; 02.7 | 345°07.7 8 5.1) 54.2" 
12 0°07.1 : . 11.2 23°52.9 5.0’ ' 68° | 00:3 
13 eee N23°02.9 359° 37.9 11,2’ ° : 54.2 66° 38 a 
15°06.9 03.0 14°) ae N23°57.8 4.9' 54.2" : 01:15 00:54 ; 
14 30°0 8.1 11.1 24° : 64 01: 22:11 Sas 
6.8 03.2 | 28° 02.6 44.8" 54.3" 41 01:40 01:43 
15 45°06.7 .. 9 8° 38.2 11.1' 24°07.4 47’ =: 62° 02:02 02:10 is 21:26 23:05 i 
16 60° 3.4 43° 08.2 11.0’ se : 54.3 60° : : 02:28 20:56 22: : 
i 0° 06.6 036 | 57°382 11.0’ 24°120 45’ 54.3! 02:18 —02:33—«S 02:58 20.3 ‘21 23:30 
7 75° 06.4 ane) aaeans ioe 24°16.5 4.4’ 54.3) N58° | 02:33 02:52 03:20 34 21:51 22:56 
18 90°06.3  -N23°03.9 oe 24°20.8 4.3’ 54.3’ 56° | 02:45 03:07 20:16 21:29 22:31 
19 105° : 86° 38.0 10.9' N24° 54° 5 03:39 20:00 é 
5° 06.2 04.1 é 24°25.1 4.2" 54.3" 02:56 ~—« 03:20 21:10 22:11 
20 120°06.1 as oe 10.8" 24°29.2 4.1" ae 52° | 03:05 03:32 a oe ee eee 
21 135°05.9 : el 10.8’ 24° 33.3 ae : 50° 03: : : 19:36 20:42 : 
: -+ 045 130°0 ? 4.0 54.3" 14 03:43 04:20 : : 21:41 
22 150°05.8 7A 10.7 24°37 , 45° 03: : 19:26 20:30 ; 
: 04.6 ° : 2 3.9 54.3’ 3:32 04:04 ; : : 21:28 
= 165°05.7 04.8 ovens aac 24°41.0 3.7’ a N 40° 03:47 04:22 a ee 20:06 21:03 
SD.—15.7 qa : 0.6 24° 44.7 3.6" 54.4" 35° 03:59 : 05:04 18:48 9:47 20:42 
: =0.2 ne d 30° a 04:37 05:20 18:34 9:31 20.2 
Fri G : ° : 04:50 05:35 18: : 225 
sb Dec GHA v 20° | 04:30 05:12 05:59 3 oa eee 
0 180°05.5 N23°0 : Dec d HP N 10 04:46 05:31 18:00 8:53 19:46 
1 3 5.0 | 173°36.4 10.6’ ° 0° 06:20 17:42 8. 
; oe 05.2 aasenee. “10: N24°48.3 0 3.5’ 54.4" 05:02 05:50 06:39 17.05 se 19:24 
05.3 05.3 cae ; 24°51.7 3.4' 54.4 S 10° 05:18 : , : 19:04 
3 | zsres2 tes | dr0s0 os’ bese2 3 saa’ |) 20° | sas o62r —ora0 | 1680 irae eas 
05.0 05.7 San. 4°58.2 3.1" y 30° | 05:54 : 7:34 18:2 
5 255° 04.9 05.9 ee a 25°01.3 3.0’ . 35° 06:06 are ies 16:29 7:11 ce 
‘ ' ° : : : : 
6 270°04.8 N23°06.0 | 260° . 25°04.3 2.9" 54.4’ 40° | 06:19 07:18 08-16 es 6:57 17:43 
7 285° 60°33.2 10.3’ N25° 45° ‘ : 16:03 6:41 ‘ 
7 ae 062 | 275°026 10.3" el 28° 544° . 06:34 = 07:37 08:36 15:46 og 17:26 
4.5 06.4 oar o 09.9 2.7’ 54.4’ 50° | 06:54 2 17:06 
o Sota * + 06.5 ed a 25°12.5 25' 545’ 52° | 07:03 oe ou oe 5:59 16:41 
04.3 06.7 oan. ; 25°15.0 24° 54.5" 54° 07:13 : 5:17 5:48 16: 
11 | 345°04.1 |. ee ee 545° || 56° | 07:25 06:23 08:28 | 16:05 15:35 io 
‘ s : : : 
12 0°04.0 .N23°07.0 7 25°19.5 2.2" 54.5" 58° | 07:38 08:55 : ee 5:20 15:58 
13 ° : 347°28.7 10.1’ ° S 60° ‘ : 10:04 14:40 : 
i 15°03.9 07.2 eee Vo N25°21.7  2.0' 54.5" 07:54 09:15 10:28 14. 5:03 15:38 
4 30° 03.7 07.4 oan 10.1 25°23.6 1.9" 54.5" :23 4:42 15:13 
15 45° 03.6 ones alae 10.1' oa, 4 ea Ba = 
ie ate 07.7 45°24.9 ne plies 17-545" Day Pe Time: Mer. Mer.Pass eee A 
3.4 07. bce, : 5° 28.9 1.5’ , 12 p : . ge 
18 90°03.2 N23°08 5 . 10.0’ 25°30.3 1.4' ae mmi:ss mmiss eases aa iad 29-1 
19 105°03.1 : 9 10.0’ N25°31 ' , 09 : - : ‘mm 1-1% 
: 08.2 88°51 7 1.3’ 54.6" 00:46 00:40 11: 
20 120°03.0 9 9.9 25°32.9 ; 10 : 1:59 11:13 23: a 
: 08.3 | 103°2 1.2’ 54.6" 00:34 00:28 12: :37 . 
21 135° a 0.8 9.9 25° , 1 ; :00 12:02 as 
a i: 202.8 08.5 | 117°49.7 9.9' 5°34.0 1.0' 54.6" 1 | 00:22 00:16 12:00 12:52 
0°02.7 08.7 | 132° 25°35.0 0.9’ 54.6" : 00:26 
23 | 165°02.6 185 9.9" 25°35.9 
08.8 | 146474 98° ok ee 
SD.=15.7 d=0.2 5°36.6 0.7 54.6" 
S.D.=14.9 
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June 12, 13, 14 (Sat., Sun., Mon.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 260°32.0 | 157°52.8 N24°11.0 | 137°46.2 N21°22.9 | 286°08.4  $11°36.0 | 304°39.3 $17°30.1 Alpheratz  357°37.8 29°12.2 
1 275°34.5 | 172°51.9 10.8 | 152°47.1 22.6 | 301°10.8 36.0 | 319°41.8 30.1 Ankaa 353°10.2-—-42°11.3 
2 290°36.9 | 187°51.0 10.6 | 167°47.9 22.2 | 316°13.2 36.0 | 334°44.3 30.2 Schedar  349°34.5 56° 38.9 
3 305°39.4 | 202°50.2 ++ 10.4 | 182°48.8 ++ 21.9 | 331°15.6 ++ 36.0 | 349°469 ++ 302 Diphda 348°50.4.— -17°52.2 
4 320°41.9 | 217°49.3 10.2 | 197°49.7 21.6 | 346°18.0 35.9 4°49.4 30.2 Achernar 335°22.8 -~—-57°07.6 
5 335°44.3 | 232°48.4 10.0 | 212°50.5 21.2 1°20.4 35.9 | 19°52.0 30.3 Hamal —_327°54.7 23° 33.6 
6 350°46.8 | 247°47.6 N24°09.8 | 227°51.4 N21°20.9 16°22.7.  $§11°35.9 34°54.5 $17°30.3 Polaris 315°45.0 89°21.0 
7 5°49.2 | 262°46.7 09.6 | 242°52.2 20.5 | 31°25.1 35.9 | 49°57.0 30.3 Acamar — 315°14.4— -40° 13.1 
8 20°51.7 | 277°45.8 09.4 | 257°53.1 20.2 | 46°27.5 35.9 | 64°59.6 30.3 Menkar 314° 09.5 aloe 
9 35°54.2 | 292°449 ++ 09.2 | 272°53.9 ++ 198 | 61°299 ++ 359 | 80°021 -+ 30.4 Mirfak = 308° 32.8 49°°56.0 
10 50°56.6 | 307°44.1 09.0 | 287°54.8 19.5 | 76°32.3 35.9 | 95°04.7 30.4 Aldebaran = 290°°43.3 16° 33.0 
11 65°59.1 | 322°43.2 08.8 | 302°55.6 19.2 | 91°34.7 35.8 | 110°07.2 30.4 Rigel = 281'07.0 810.7 
12 | 981°01.6 | 337°42.3 N24°08.6 | 317°56.5 N21°18.8 | 106°37.1 $11°35.8 | 125°09.8 $17°30.4 eae aces ce 
13 96°04.0 | 352°41.5 08.3 | 332°57.3 18.5 | 121°39.5 35.8 | 140°12.3 30.5 ee reeoka on apa 
14 | 111°06.5 7°40.6 08.1 | 347°58.2 18.1 | 136°41.9 35.8 | 155°14.8 30.5 Middsin. -S7SC4t a. CAR LL 
15 | 126°09.0 | 22°39.7 -+ 07.9 2°59.0 ++ 17.8 | 151°44.3 9 ++ 35.8 | 170°17.4 ++ 30.5 oe 570265 6 59946 
16 | 141°11.4 | 37°38.9 07.7 | 17°59.9 17.4 | 166°46.7 35.8 | 185°19.9 30.6 Tr. Sescet a. Sepsis 
17 | 156°13.9 | 52°38.0 07.5 | 33°00.7 17.1 | 181°49.1 35.8 | 200°22.5 30.6 Tee’ Sehtogd. ~ cigeane 
1g | 171°16.4 | 67°37.1 N24°07.3 | 48°01.6 N21°16.7 | 196°51.5 $11°35.8 | 215°25.0 $17°30.6 Adhara  255°085  -29°00.2 
19 | 186°18.8 | 82°36.3 07.1 | 63°02.4 16.4 | 211°53.9 35.7 | 230°27.6 30.6 Procyon 244°54.2 5°10.2 
20 201° 21.3 97° 35.4 06.8 78°03.3 16.1 | 226°56.3 35.7 | 245°30.1 30.7 Pollux  243°21.2 27°58.5 
21 216°23.7 | 112°34.5 ++ 06.6 93°04.1 ++ 15.7 | 241°58.7 ++ 35.7 | 260°32.6 ++ 30.7 Avior 234° 16.3 -59°34.8 
22 | 231°26.2 | 127°33.7 06.4 | 108°05.0 15.4 | 257°O1.1 35.7 | 275°35.2 30.7 Suhail 222°48.7 —--43°313 
23 246° 28.7 142°32.8 06.2 123°05.9 15.0 272°03.5 35.7 290° 37.7 30.8 Miaplacidus 221°39.3 -69°48.5 
Mer.pass.:06:37 v-0.9 d-0.2 m-3.8 v0.9 d-0.3 m1.8 v2.4 d0.0 m-2.4 v2.5 d-0.0 m0.5 Alphard 217°50.8 -8°45.1 
Regulus 207°37.7 1°51.9 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.8 61° 38.5 
Denebola 82° 27.9 4° 27.3 
0 261°31.1 | 157°31.9 N24°06.0 | 138°06.7 N21°14.7 | 287°05.9 $11°35.7 | 305°40.3 $17°30.8 Gienah 75°465  -17°39-7 
1 276° 33.6 172°31.1 05.7 153°07.6 14.3 302°08.3 35.7 320° 42.8 30.8 Acrux 73°03.1 -63° 13.3 
2 291°36.1 | 187°30.2 05.5 | 168°08.4 14.0 | 317°10.7 35.7 | 335°45.4 30.8 Gacrux 71°546  -57°14.2 
3 306°38.5 | 202°29.4 ++ 05.3 | 183°09.3 ++ 13.6 | 332°13.1 ++ 35.7 | 350°47.9 ++ 30.9 Alioth 66°15.4 55°51.0 
4 321°41.0 | 217°28.5 05.1 | 198°10.1 13.3 | 347°15.5 35.6 5°50.4 30.9 Spica 58°252  -11°163 
5 336° 43.5 232°27.6 04.8 213°11.0 12.9 2°17.9 35.6 20°53.0 30.9 Alkaid 52°54.1 49°12.7 
6 351°45.9 | 247°26.8 N24°04.6 | 228°11.8 N21°12.6 | 17°20.3  $11°35.6 | 35°55.5 $17°31.0 Hadar  148°39.6  -60°28.7 
7 6°48.4 | 262°25.9 04.4 | 243°12.7 12.2 | 32°22.7 35.6 | 50°58.1 31.0 Menkent  148°00.8  — -36°28.6 
8 21°50.9 | 277°25.0 04.1 | 258°13.5 11.9 | 47°25.2 35.6 | 66°00.6 31.0 Arcturus 145°50.4 9°04.4 
9 36°53.3 | 292°24.2 ++ 03.9 | 273°14.4 ++ 115 | 62°276 ++ 35.6 | 81°03.2 31.0 Rigil Kent. 39°43.7 -60°55.5 
10 51°55.8 | 307°23.3 03.7 | 288°15.2 11.2 | 77°30.0 35.6 | 96°05.7 31.1 Kochab 37°19.0 74° 04.3 
11 66°58.2 | 322°22.4 03.4 | 303°16.1 10.8 | 92°32.4 35.6 | 111°08.3 31.1 Zuben' ubi 36°59.0 -16°07.8 
12 82°00.7 | 337°21.6 N24°03.2 | 318°17.0 N21°10.5 | 107°34.8 $11°35.6 | 126°10.8 $17°31.1 Alphecca 26° 05.9 26° 38.7 
13 97°03.2 | 352°20.7 03.0 | 333°17.8 10.1 | 122°37.2 35.6 | 141°13.3 31.2 Antares = 112°19.1 -26°28.7 
14 | 112°05.6 7°19.9 02.7 | 348°18.7 09.8 | 137°39.6 35.5 | 156°15.9 31.2 Atria 107°15.3 -69°03.9 
15 127°08.1 22°19.0 *+ 02.5 3°19.5 ++ 09.4 | 152°42.0 +--+ 35.5 | 171°18.4 31.2 Sabik 02°05.8 — -15°45.0 
16 142° 10.6 37°18.1 02.2 18°20.4 09.1 | 167°44.4 35.5 | 186°21.0 31.3 Shaula 96°13.9 — -37°07.1 
17 | 157°13.0 | 52°17.3 02.0 | 33°21.2 08.7 | 182°46.8 35.5 | 201°23.5 31.3 Rasalhague 96" 00.9 2°32.7 
18 | 172°15.5 | 67°16.4 N24°01.8 | 48°221 N21°08.4 | 197°49.2 §11°35.5 | 216°26.1 $17°31.3 e ae ee ae 
19 | 187°18.0 | 82°15.6 01.5 | 63°22.9 08.0 | 212°51.6 35.5 | 231°28.6 31.3 ane eas Soma as Seog 2 
20 | 202°20.4 | 97°14.7 01.3 | 78°23.8 07.7 | 227°54.0 35.5 | 246°31.2 31.4 ¥ ae oereiG Reid 
21 | 217°22.9 | 112°13.8 -+ 01.0 | 93°24.7 -+ 07.3 | 242°56.4 ++ 35.5 | 261°33.7 31.4 aie ohne ghee A 
22 | 232°25.4 | 127°13.0 00.8 | 108°25.5 07.0 | 257°58.8 35.5 | 276°36.3 31.4 . a Sa eaeS0 8 
23 247°27.8 | 142°12.1 00.5 | 123°26.4 06.6 | 273°01.3 35.5 | 291°38.8 31.5 ee posse «eee 
Mer. pass. :06:33 v-0.9 d-0.2 m-3.8 v0.9 d-0.3 m1.8 v2.4 d0.0 m-2.4 v2.5 d-0.0 m0.5 Enif 33°41.5 9°58.3 
Al Na’ir 27°36.5  -46°51.3 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.7 -29°30.5 
0 | 262°30.3 | 157°11.3 N24°00.3 | 138°27.2 N21°06.3 | 288°03.7  $11°35.5 | 306°41.4  $§17°31.5 aL eee eos 
1 | 277°32.7 | 172°10.4 ~—«-24°00.0 | 153°28.1 05.9 | 303°06.1 35.4 | 321°43.9 31.5 orks oe28 92.19:0 
2 292°35.2 | 187°09.5 23°59.8 | 168°28.9 05.6 | 318°08.5 35.4 | 336°46.5 31.5 Jun 12 Sat SHA Mer.pass 
3 307°37.7 | 202°08.7 ++ 59.5 | 183°29.8 ++ 05.2 | 333°10.9 ++ 35.4 | 351°49.0 - 31.6 Venus  257°20.8 13:29 
4 322°40.1 | 217°07.8 59.2 | 198°30.6 04.9 | 348°13.3 35.4 6°51.6 31.6 Mars  237°14.2 14:48 
5 337°42.6 | 232°07.0 59.0 | 213°31.5 04.5 3°15.7 35.4 21°54.1 31.6 Jupiter 25° 36.4 04:55 
6 352°45.1 | 247°06.1 N23°58.7 | 228°32.4 N21°04.2 18°18.1  $11°35.4 36°56.6 $17°31.7 Saturn 44° 07.3 03:41 
7 7°47.5 | 262°05.2 58.5 | 243°33.2 03.8 | 33°20.5 35.4 | 51°59.2 31.7 
8 22°50.0 | 277°04.4 58.2 | 258°34.1 03.4 | 48°22.9 35.4 | 67°01.7 air || ee Tt saere saat 
9 37°52.5 | 292°03.5 ++ 57.9 | 273°34.9 ++ 03.1 | 63°25.4 ++ 35.4 | 82°04.3 - 318 Mars 236°35.6 a ar 
10 52°54.9 | 307°02.7 57.7 | 288°35.8 02.7 78° 27.8 35.4 97°06.8 31.8 Jupiter 25° 34.8 04:51 
11 67°57.4 | 322°01.8 57.4 | 303°36.6 02.4 | 93°30.2 35.4 | 112°09.4 31.8 Sarah 42°90.1 03.97 
12 82°59.8 | 337°01.0 N23°57.1 | 318°37.5 N21°02.0 | 108°32.6 $11°35.4 | 127°11.9 $17°31.8 
13 98°02.3 | 352°00.1 56.9 | 333°38.4 01.7 | 123°35.0 35.4 | 142°14.5 31.9 || Jun 14 Mon SHA Mer.pass 
14 113° 04.8 6°59.2 56.6 | 348°39.2 01.3 | 138°37.4 35.4 | 157°17.0 31.9 Venus 254°41.0 13:32 
15 | 128°07.2 | 21°584 ++ 563 3°40.1 ++ 01.0 | 153°39.8 ++ 35.3 | 1729196 ++ 31.9 Mars — 235°56.9 a 
16 | 143°09.7 | 36°57.5 56.1 | 18°40.9 00.6 | 168°42.3 35.3 | 187°22.1 32.0 Jupiter 25 °33.4 04:47 
17 158° 12.2 51°56.7 55.8 33°41.8 21°00.2 | 183°44.7 35.3 | 202°24.7 32.0 Saturn 44° 111 03:33 
18 | 173°14.6 | 66°55.8 N23°55.5 | 48°42.7  N20°59.9 | 198°47.1 $11°35.3 | 217°27.2 $17°32.0 Horizontal parallax 
19 | 188°17.1 | 81°55.0 55.2 | 63°43.5 59.5 | 213°49.5 35.3 | 232°29.8 32.1 Venus: 0.1 
20 203° 19.6 96°54.1 55.0 78°44.4 59.2 | 228°51.9 35.3 | 247°32.3 32.1 Mars: 0.1 
21 | 218°22.0 | 111°53.3 ++ 54.7 | 93°45.2 ++ 58.8 | 243°543 ++ 35.3 | 262°349 ++ 321 
22 | 233°24.5 | 126°52.4 54.4 | 108°46.1 58.5 | 258°56.7 35.3 | 277°37.4 32.1 
23 | 248°27.0 | 141°51.6 54.1 | 123°46.9 58.1 | 273°59.2 35.3 | 292°40.0 32.2 
Mer. pass. :06:29 v-0.9 d-0.3 m-3.8 v0.9 d-0.4 m1.8 v2.4 d0.0 m-2.4 v2.5 d-0.0 m0.5 
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2021 June 12 to Jun. 14 













































































































































































































































































h Sun Moon 
Sat GHA Dec GHA 7 Dec d ni Lat. N ee il Sunrise Sunset 3 Awilighe 
0 180°02.5 N23°09.0 | 161°16.2 9.8' N25°37.2 0.5' 54.7’ aut. ni Civi Naut. 
1 195°02.3 09.1 | 175°45.0 9.8" 25°37.7 0.4" 54.7" N 72° 
2 210° 02.2 09.3 | 190°13.8 9.8" 25°38.0 0.3' 54.7" N 70° 
3 225°02.1 - 09.4 | 204°42.6 9.8" 25°38.2 0.1" 54.7" 68° 
4 240°01.9 09.6 | 219°11.3 9.7' 25°38.3 0.0' 54.7" 66° 
5 255°01.8 09.7 233° 40.0 9.7’ 25°38.2 -0.1’ 54.7’ 64° 01:35 22:26 
6 270°01.7. +N23°09.9 | 248°08.8 9.77 N25°38.1 -0.2". 54.7’ 62° 02:11 21:50 
7 285° 01.5 10.1 | 262°37.5 9.7' 25°37.8 -0.4" 54.8" 60° 00:56 02:37 21:24 23:06 
8 300°01.4 10.2 | 277°06.2 9.7' 25°37.3 -0.5' 54.8" : ; 
9 315°01.3 - 10.4 | 291°34.8 9.7' 25°36.8 -0.6' 54.8 . il oats oe ee on 
10 330°01.2 10.5 | 306°03.5 9.7" 25°36.1 0.8’ 54.8" _ ee eo |e ee 
: . . . . -0. . 54° | 00:51 02:34 03:28 20:33 21:27 23:11 
oO , , 
11 345°01.0 10.7 | 320°32.2 9.7 25°35.2 0.9' 54.8" ° 
; d : : : -0. . 52 01:34 = 02:51 03:40 20:21 21:09 22:27 
12 0°00.9 N23°10.8 | 335°00.8 9.6 N25°343  -1.0' 548’ 50° | 02:01 03:06 03:50 20:10 20:54 21:59 
13 15°00.8 11.0 | 349°29.4 9.6' 25°33.2 0 -1.2' 54.8 45° | 02:46 03:36 04:13 19:48 20:25 21:14 
- ae i Bt 9.6" 25°32.0 -1.3' 54.9" |} Mao? | 03:16 03:58 04:31 19:30 20:03 20:44 
a 78 ao. ae ee 35° | 03:39 04:16 + = 04:46 «| «19:15 19:45 20:21 
16 60°00.4 11.4 32°55.3 9.6" 25°29.2 -1.5' 54.9' ° : : : : : ; 
i: a ae ite eno Be Seige ae 30 03:58 04:31 04:58 19:02 19:29 20:03 
aon a — . ; = : 20° | 04:27 04:56 05:20 18:40 19:05 19:34 
18 90°00... N23°11.7 61°52.6 9.6' N25°25.8 1.8" 54.9" N10° | 04:49 05:16 05:39 18:21 18:44 19:11 
sd ae a. tee ae areal “19° 54.9" 0° 05:08 05:34 05:56 18:04 18:26 18:53 
i eae oa aeeeea: coe noes aS $10° | 05:25 05:51 06:14 17:47 18:09 «18:36 
: : : : : * : 20° | 05:41 06:08 06:32 17:28 17:52 18:20 
° oO # ° , , 
22 149°59.6 12.3 | 119°47.1 9.6 25°17.6 = --2.3' 55.0 5 
aa jeqeece ee tae ae Seige - week ee @: 30 05:57 06:27 06:53 17:07 17:33 18:03 
Z : : : ; : ! 35° 06:06 06:37 07:05 16:55 17:23 17:55 
SD.=15.7 d=0.2 $.D.=14.9 40° 06:15 06:49 07:19 16:41 17:11 17:45 
° . is ‘e . . . 
a oa: = ar ; ae ; e - 06:25 07:02 07:36 16:24 16:58 17:35 
0 179°59.3N23°125 | 148°443 9.6 25127 26° 55.0 || ~eo> | peas onde ooew | dees dege eae 
1 194°59.2 12.7 | 163°13.0 9.6" 25°10.0  -2.7' 55.0" 54° | 06:48 07:34 08:17 15-43 16.26 17:13 
2 209°59.1 12.8 | 177°41.6 9.6" 25°07.2 0 -2.8' = 55.1" ° : : : : : : 
: ees ee ioe 56 06:54 07:43 08:30 15:30 16:17 17:06 
oe 0 } 192"10.3 0 9.7" 25°04.3 0 -3.0° 55.1" 58° | 07:00 07:53 08:44 15:16 16:07 —-:17:00 
4 239°58.8 13.1 | 206°38.9 9.7 25°01.3. 9 -3.1" 55.1 560° | 07.08 : : 
5 254°58.7 13.2 | 221°07.6 9.7" 24°58.1  -3.2’ 55.1 - a: ae ae ae une 
6 269°58.5 N23°13.4 | 235°36.3 9.7° N24°54.8 -3.4' 55.1" Lat. Moonrise Moonset 
7 284°58.4 13.5 | 250°04.9 9.7" 24°51.4 = -3.5' 55.2” Sat Sun Mon Sat Sun Mon 
8 299°58.3 13.6 | 264°33.6 9.7' 24°47.9  --3.6" 55.2" N 72° 
9 314°58.1 - 13.8 | 279°02.4 9.7' 24°44.2 9 -3.7' 55.2" N 70° 
10 329°58.0 13.9 | 293°31.1 9.7' 24°40.4 --3.9' 55.2" 68° 
11 344°57.9 14.0 307°59.8 9.8" 24° 36.4 -4.0 55.2 66° 04:12 02:00 
12 359°57.7 N23°14.2 322°28.6 9.8" N24°32.4 -4.1 55.2" 64° 02:05 03:21 05:04 00:30 01:02 01:07 
13 14°57.6 14.3 336 "57.4 9.8" ee eee -4.3 55.3! 62° 03:05 04:10 05:36 —— 00:13 00:34 
- iis ; ie eee oe a. oe et 60° | 03:39 04:41 06:00 23:42 =n 00:10 
16 59°57.2 147] 209238 9.8" 24°148 «4.6 55.3' || N58? | 04:04 05:04 06:19 23:18 23:51 oie 
17 74°57.1 14.8) 34°52.7 9.9 24°10.1 -4.8' 55.3" 56 | (08238 05230684 | 2300-8835 a 
5 : 5 : 54° | 04:40 05:39 06:48 22:44 23:21 23:49 
18 89°56.9 N23°14.9 49°21.5 9.9 N24°05.3 -4.9 55.4’ 52° 04:54 05:52 07:00 22:30 23:09 23:39 
19 104°56.8 15.1 63°50.4 9.9' 24°00.4 =--5.0’ 55.4 50° | 05.07 06.04 07-10 20-18 22-58 53.30 
° ° , ° , . = . - z 
s eee ; i Ca a ] aM 45° | 05:32 06:29 07:32 21:53 22:36 = 23:11 
22 | 149°56.4 15.4 | 107°972 100  23°449 -54 55.4" || N40" | Onna 0648 0749 | 21:33 2Ry 62256 
33 164°563 is6 | 121°460 0.0" 99°36 oe BY 5B5 35 06:10 07:05 08:04 21:16 22:02 22:43 
SAEs ce : : 30° | 06:24 = o7:19 08:17 21:02 21:49 22:32 
-=15. =0.1 $.D.=15.1 20° | 06:49 07:43 08:38 20:37 21:26 22:12 
N10° | 07:11 08:04 08:57 20:16 21:06 21:55 
M GHA 
= eel rrr — 7 ae d ME o° | 07:31 08:23 09:14 | 19:56 20:48 —-21:39 
: ae 3 be oe ae ene se a. $10° | 07:51 08:42 — 09:32 19:36 20:29 S-21:23 
: : : ° ; a2: : 20° | 08:13 09:03 09:50 19:15 20:09 21:05 
oO oO ’ ° , , 
2 209°55.9 15.9 | 165°13.3 0.1 23°22.3. -5.9' 55.5 30° | 0838 09.27 10:12 18: 
° ; ° ; . ' ; : : : 8:50 19:46 20:45 
3 224°55.7 16.1 | 179°42.4 0.1 23°16.3.--6.0" 55.5 35° | 0852 09-41 10.04 18: ' : 
4 239°55.6 16.2 | 194°11.6 0.1" 23°10.3-6.1' 55.6" : ; ae sre nee 
aeqeeee ie || aaeeaae ae Soe ok po ee 40 09:09 09:57 10:39 18:19 19:17 20:20 
3 ee oe a. es Bade par an 45° | 09:30 10:16 10:56 17:58 18:58 20:04 
ot Gee ice | sesa; doo” oer cee eee: || SiO? |, Due dowd tiie | ise. dea toad 
oo : ie = oe ee oe 52° | 10:08 10:52 11:26 17:20 18:23 19:34 
8 299°55.1 16.7 | 252°08.3 0.3 22°44.8 -6.6' 55.6 ° 
. . - ; : : 54 10:22 11:05 11:37 17:06 18:10 19:23 
9 314°54.9 16.8 | 266°37.6 0.3 22°38.2  -6.7' 55.7 56° | 10:39 11.20 14680 iene iy Ge nee 
10 329°54.8 16.9 | 281°06.9 0.3" 22°31.4 -6.8' 55.7 ° : ; ; : 
a re a7 | aoePaes on pais ea ee 58 10:59 11:38 12:05 16:30 17:38 18:57 
12 359°54.5 N23°171 310°05.6 04 N22°17.5 71' 557 ce = = — a 
13 14°54.4 17.2 | 324°35.0 10.4" 22°103 -7.2' 55.8" Sun Moon 
14 29°54.3 17.3 | 339°04.4 0.4' 22°03.1 = -7.3' 55.8" Da Eqn.of Time Mer. Mer.Pass. Age 
15 44°54.1 » 17.5 353° 33.9 0.5’ 21°55.7 -7.4' 55.8" ‘) oo" 12h Pass Upper Lower 2-4 
ae te o— ee 21°48.3 -7.5' 55.8’ mm:ss mm:ss hh:mm hh:mm hh:mm 4-15% 
: qT : 5 21°40.7.—-7.6" 55.8 = 
18 g90°53.7 N23°17.8 | 379025 10.6’ N21°330 -7.8' 55.9 ey ee, uae i )) 
. 5 , s ; . 13 | [00:03 00:09 12:00 14:35 02:10 
19 104°53.6 17.9 51°32.1 0.6 21°25.1 = -7.9' 55.9 ul = iop0 feo os ot ) 
20 119°53.5 18.0 66°01.7 0.7' 21°17.2.-8.0' 55.9" : : : : 
21 134°53.3 - 18.1 80°31.4 0.7' 21°09.2-8.1' ~—55.9" 
22 149°53.2 18.2 95°O1.1 0.7' 21°01.0 -8.2" 56.0" 
23 164°53.1 18.3 | 109°30.8 0.8" 20°52.8 = --8.3' ~—- 56.0" 
SD.=15.7 d=0.1 S.D.=15.2 
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June 15, 16, 17 (Tue., Wed., Thu.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 263°29.4 | 156°50.7 N23°53.9 | 138°47.8 N20°57.7 | 289°01.6 $11°35.3 | 307°42.5 $17°32.2 Alpheratz 357°37.8 29°12.3 
1 278°31.9 | 171°49.9 53.6 | 153°48.7 57.4 | 304°04.0 35.3 | 322°45.1 32.2 Ankaa  353°10.2.--42°11.3 
2 293°34.3 | 186°49.0 53.3 | 168°49.5 57.0 | 319°06.4 35.3 | 337°47.6 32.3 Schedar  349°34.4 56°38.9 
3 308°36.8 | 201°48.2 ++ 53.0 | 183°50.4 ++ 56.7 | 334°08.8 ++ 35.3 | 352°50.2 ++ 323 Diphda 348°50.3.— -17°52.2 
4 323°39.3 | 216°47.3 52.7 | 198°51.2 56.3 | 349°11.2 35.3 7°52.7 32.3 Achernar 335°22.8— -57°07.5 
5 338°41.7 | 231°46.5 52.4 | 213°52.1 55.9 4°13.7 35.3 | 22°55.3 32.4 Hamal —_327°54.7 23° 33.6 
6 353°44.2 | 246°45.6 N23°52.1 | 228°53.0 N20°55.6 19°16.1 $11°35.3 37°57.8  $17°32.4 Polaris 315°44.0 89°21.0 
7 8°46.7 | 261°44.7 51.9 | 243°53.8 55.2 | 34°18.5 35.3 | 53°00.4 32.4 Acamar — 315°14.4— -40° 13.1 
8 23°49.1 | 276°43.9 51.6 | 258°54.7 54.9 | 49°20.9 35.3 | 68°03.0 32.5 Menkar = 314°09.5 aloe 
9 38°51.6 | 291°43.0 ++ 51.3 | 273°555 ++ 545 | 64°23.3 ++ 35.2 | 83°055 -+ 32.5 Mirfak — 308°32.8-49°56.0 
10 53°54.1 | 306°42.2 51.0 | 288°56.4 54.1 | 79°25.8 35.2 | 98°08.1 32.5 Aldebaran = 290'°43.3 1633.0 
11 68°56.5 | 321°41.3 50.7 | 303°57.3 53.8 | 94°28.2 35.2 | 113°10.6 32.6 Rigel 281 07.0 8 10.7 
12 | 93°59.0 | 336°40.5 N23°50.4 | 318°58.1 N20°53.4 | 109°30.6 $11°35.2 | 128°13.2 $17°32.6 mite ee ee 
13 99°01.5 | 351°39.7 50.1 | 333°59.0 53.1 | 124°33.0 35.2 | 143°15.7 32.6 cn - S7aeoR a ee a7k 
14 | 114°03.9 6°38.8 49.8 | 348°59.8 52.7 | 139°35.4 35.2 | 158°18.3 32.6 alas BTReM DO eae 
15 | 129°06.4 | 21°38.0 ++ 49.5 4°00.7 ++ 52.3 | 154°37.9 ++ 35.2 | 173°208 ++ 327 ae os 6 79046 
16 | 144°08.8 | 36°37.1 49.2 | 19°01.6 52.0 | 169°40.3 35.2 | 188°23.4 32.7 Gea DeaeLs sean 
° ° ° ° ° s 74 
17 | 159°11.3 | 51°36.3 48.9 | 34°02.4 51.6 | 184°42.7 35.2 | 203°25.9 32.7 Sie. pupesoa -.cteeaa & 
1g | 174°13.8 | 66°35.4 N23°48.6 | 49°03.3 N20°51.2 | 199°45.1 $11°35.2 | 218°28.5  $17°32.8 Adhara 255°085  -29°00.1 
19 | 189°16.2 | 81°34.6 48.3 | 64°04.1 50.9 | 214°47.6 35.2 | 233°31.0 32.8 Procyon 244°54.2 5°10.2 
20 | 204°18.7 | 96°33.7 48.0 | 79°05.0 50.5 | 229°50.0 35.2 | 248°33.6 32.8 Pollux 243°21.2 27°58.5 
21 219°21.2 111°32.9 ++ 47.7 94°05.9 ++ 50.2 244°52.4 s+ 35.2 263° 36.1 s+ 32.9 Avior 234°16.4 -59°34.8 
22 234° 23.6 126° 32.0 47.4 109° 06.7 49.8 259°54.8 35.2 278° 38.7 32.9 Suhail 222°48.7 -43°31.3 
23 249° 26.1 141°31.2 47.1 124°07.6 49.4 274°57.3 35.2 293° 41.3 32.9 Miaplacidus 221°39.3 -69°48.5 
Mer.pass.:06:25 v-0.9 d-0.3 m-3.8 v0.9 d-0.4 m1.8 v2.4 d0.0 m-2.4 v2.6 d-0.0 m0.5 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.8 61° 38.5 
Denebola 182°27.9 4° 27.3 
0 264°28.6 | 156°30.3 N23°46.8 | 139°08.4 N20°49.1 | 289°59.7 $11°35.2 | 308°43.8 $17°33.0 Gienah 175°465 —--17° 39.7 
1 279° 31.0 171°29.5 46.4 154°09.3 48.7 305°02.1 35.2 323° 46.4 33.0 Acrux 173°03.1 -63° 13.3 
2 294°33.5 | 186°28.6 46.1 | 169°10.2 48.3 | 320°04.5 35.2 | 338°48.9 33.0 Gacrux 171°54.7  --57°14.2 
3 309°35.9 | 201°27.8 ++ 45.8 | 184°11.0 -+ 48.0 | 335°06.9 ++ 35.2 | 353°515 ++ 33.1 Alioth  166°15.4 55°51.0 
4 324°38.4 | 216°27.0 45.5 | 199°11.9 47.6 350°09.4 35.2 854.0 33.1 Spica. 158°25.2 -11° 16.3 
5 339°40.9 | 231°26.1 45.2 | 214°12.7 47.2 5°11.8 35.2 | 23°56.6 33.1 Alkaid  152°54.1 49°12.7 
6 354°43.3 | 246°25.3 N23°44.9 | 229°13.6 N20°46.9 | 20°14.2 $11°35.2 | 38°59.1 $17°33.1 Hadar 148°39.7 —_-60° 28.7 
7 9°45.8 | 261°24.4 44.5 | 244°14.5 46.5 | 35°16.7 35.2 | 54°01.7 33.2 Menkent  148°00.8 = -36°28.6 
8 24°48.3 | 276°23.6 44.2 | 259°15.3 46.1 | 50°19.1 35.2 | 69°04.2 33.2 Arcturus  145°50.4 9°04.4 
9 39°50.7 | 291°22.7 ++ 43.9 | 274°16.2 ++ 45.8 | 65°215 ++ 35.2 | 84°068 -+ 33.2 Rigil Kent. 139°43.7 — -60°55.5 
10 54°53.2 | 306°21.9 43.6 | 289°17.1 45.4 | 80°23.9 35.2 | 99°09.4 33.3 Kochab _137°19.0 74° 04.3 
11 69°55.7 | 321°21.1 43.3 | 304°17.9 45.0 | 95°26.4 35.2 | 114°11.9 33.3 Zuben'ubi 136°59.0 = -16°07.8 
12 84°58.1 | 336°20.2 N23°42.9 | 319°18.8 N20°44.7 | 110°28.8  $11°35.2 | 129°14.5 $§17°33.3 Alphecca — 126°05.9 26°38.7 
13 100°00.6 | 351°19.4 42.6 | 334°19.6 44.3 | 125°31.2 35.2 | 144°17.0 33.4 Antares = 112°19.0— -26°28.7 
14 | 115°03.1 6°18.5 42.3 | 349°20.5 43.9 | 140°33.6 35.2 | 159°19.6 33.4 Atria 107°15.3 -69°03.9 
15 | 130°05.5 | 21°17.7 ++ 42.0 4°214 ++ 43.6 | 155°36.1 -- 35.2 | 1749221 ++ 33.4 Sabik — 102°05.8 —-15°45.0 
16 | 145°08.0 | 36°16.9 41.6 | 19°22.2 43.2 | 170°38.5 35.2 | 189°24.7 33.5 Shaula —-96°13.9-37°07.1 
17 | 160°10.4 | 51°16.0 41.3 | 34°23. 42.8 | 185°40.9 35.2 | 204°27.3 33.5 Rasalhague 96" 00.9 2°32.7 
18 | 175°12.9 | 66°15.2 N23°41.0 | 49°24.0 N20°42.5 | 200°43.4 §11°35.2 | 219°29.8 $17°33.5 Q aay eG a 
19 | 190°15.4 | 981°14.3 40.6 | 64°24.8 42.1 | 215°45.8 35.2 | 234°32.4 33.6 aus ore ROesn a: SBOE 
20 | 205°17.8 | 96°13.5 40.3 | 79°25.7 41.7 | 230°48.2 35.2 | 249°34.9 33.6 » ae eerie eit 
21 | 220°20.3 | 111°12.7 -+ 40.0 | 94°26.5 ++ 41.4 | 245°50.7 ++ 35.2 | 264°375 ++ 33.6 Mea Ago see 
22 | 235°22.8 | 126°11.8 39.6 | 109°27.4 41.0 | 260°53.1 35.2 | 279°40.0 33.7 oe, eae cats a 
° ° ° ° ° . = . 
23 | 250°25.2 | 141°11.0 39.3 | 124°28.3 40.6 | 275°55.5 35.2 | 294°42.6 33.7 aunt aoa ets 
Mer.pass.:06:21 v-0.8 d-0.3 m-3.8 v0.9 d-0.4 m1.8 v2.4 d0.0 m-2.4 v2.6 d-0.0 m0.5 Enif 33°41.5 9°58.3 
Al Na’ir 27°36.4 — -46°51.3 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.7 -29° 30.4 
0 | 265°27.7 | 156°10.1 N23°39.0 | 139°29.1 N20°40.2 | 290°58.0 $11°35.2 | 309°45.2  $17°33.7 Scheat = :13°47.9 28° 11.7 
: : : ; ; : . Markab 13°32.7 15°19.1 
1 280°30.2 | 171°09.3 38.6 | 154°30.0 39.9 | 306°00.4 35.2 | 324°47.7 33.8 
2 295°32.6 | 186°08.5 38.3 | 169°30.9 39.5 | 321°02.8 35.2 | 339°50.3 33.8 Jun 15 Tue SHA Mer.pass 
3 310°35.1 | 201°07.6 ++ 37.9 | 184°31.7 ++ 39.1 | 336°05.3 ++ 35.2 | 354°528 ++ 33.8 Venus  253°21.3 13:33 
4 325°37.6 | 216°06.8 37.6 | 199°32.6 38.8 | 351°07.7 35.2 9°55.4 33.9 Mars 235°18.4 14:44 
5 340°40.0 | 231°06.0 37.2 | 214°33.5 38.4 6°10.1 35.2 | 24°58.0 33.9 Jupiter 25°32.2 04:43 
6 355°42.5 | 246°05.1 N23°36.9 | 229°34.3  N20°38.0 | 21°126 $11°35.2 | 40°00.5 $17°33.9 Saturn 44°13.1 03:29 
7 10°44.9 | 261°04.3 36.6 | 244°35.2 37.7 | 36°15.0 35.2 | 55°03.1 34.0 
8 25°47.4 | 276°03.5 36.2 | 259°36.1 37.3 | 51°17.4 35.2 | 70°05.6 34.0 || 2un ae Roe ee 
9 40°49.9 | 291°02.6 ++ 35.9 | 274°36.9 ++ 36.9 | 66°199 ++ 35.2 | 85°08.2 -+ 340 Mars 234°39.9 14:43 
10 55°52.3 | 306°01.8 35.5 | 289°37.8 36.5 | 81°22.3 35.2 | 100°10.7 34.1 singer 25°311 04:39 
11 70°54.8 | 321°00.9 35.2 | 304°38.6 36.2 | 96°24.7 35.2 | 115°13.3 34.1 SaHich 44° 159 03.04 
12 85°57.3 | 336°00.1 N23°34.8 | 319°39.5 N20°35.8 | 111°27.2 $11°35.2 | 130°15.9 $17°34.1 
13 100°59.7 | 350°59.3 34.4 | 334°40.4 35.4 | 126°29.6 35.2 | 145°18.4 34.2 Jun 17 Thu SHA Mer.pass 
14 116° 02.2 5°58.4 34.1 | 349°41.2 35.0 | 141°32.0 35.2 | 160°21.0 34.2 Venus —-250°42.4 13:36 
15 | 131°04.7 | 20°576 ++ 33.7 4942.1 ++ 34.7 | 156°34.5 ++ 35.2 | 175°23.5 + + 34.2 Mars 234°01.4 ee 
16 | 146°07.1 | 35°56.8 33.4 | 19°43.0 34.3 | 171°36.9 35.2 | 190°26.1 34.3 Jupiter 25 °30.3 04:35 
17 161° 09.6 50°56.0 33.0 34° 43.8 33.9 | 186°39.3 35.2 | 205°28.7 34.3 Saturn 44°17.5 03:20 
1g | 176°12.0 | 65°55.1 N23°32.7 | 49°44.7 N20°33.5 | 201°41.8 $11°35.2 | 220°31.2 $17°34.3 Horizontal parallax 
19 | 191°14.5 | 80°54.3 32.3 | 64°45.6 33.2 | 216°44.2 35.2 | 235°33.8 34.4 Venus: 0.1 
20 | 206°17.0 | 95°53.5 31.9 | 79°46.4 32.8 | 231°46.7 35.2 | 250°36.3 34.4 Mars: 01 
21 | 221°19.4 | 110°52.6 ++ 316 | 94°47.3 ++ 32.4 | 246°491 ++ 35.2 | 265°38.9 ++ 34.4 
22 | 236°21.9 | 125°51.8 31.2 | 109°48.2 32.0 | 261°51.5 35.2 | 280°41.5 34.5 
23 | 251°24.4 | 140°51.0 30.8 | 124°49.0 31.7 | 276°54.0 35.2 | 295°44.0 34.5 
Mer. pass.:06:17 v-0.8 d-0.3 m-3.8 v0.9 d-0.4 m1.8 v2.4 d-0.0 m-2.4 v2.6 d-0.0 m0.5 
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2 Sun Moon 
= GHA Dec GHA V Dec d HP 
179°52.9 N23°18.4 | 124° 7 Twilight 
1 194°52.8 185 ace 10.8" N20°44.4 aa Se Lat. Naut. 8 ee Sunrise | Sunset Twilight 
: 209°52.7 18.7 eet na 20°35.9 -8.5' 56.0’ N 72° Civi Naut. 
224°52.5 .. 13. ; : 20° 27.3 8.6’ , 
4 239°52.4 ae 167°30.1 10.9’ = -20°18.6 8 ad La 
5 254°52.3 100 eee nS 20°09.8 8.9" «56.1 se 
; Mm : : 
6 269°521N23°191 | 211°000 110 20°00.9 9.0" 56.1" 64° 
7 284°52.0 19.2 | 225°30. : N19°51.9 -9.1' 56.1’ 62° 01:32 22:30 
8 299° 5°30.0  11.0' 19°42 : 02: 
99°51.9 193 | 240° a -9.2 56.2’ 60° :10 21:52 
9 314° , 0°00.1 Vii‘ 19°33 i ia 00:52 02: ; 
49517 ++ 194 | 254°30.2 11.1’ eee | ee Bee || (Nee |) eee eee 
. 329°51.6 eee. aaa oe 9.4’ 56.2’ ne 01:41 «02:56 | 21:06 = 22:21 
344°51.5 19.6 | 283°30. ! 47 -9.5' 56.2" 02:1 03:1 ' ; 
3°30.5 11.2’ ° : 54° ; -13 20:49 21:51 
12 | 359°51.3 23°19 19°05.2 9.6’ 56.3’ 00:47 02:33 03:27 
: a7 298°00.7 ‘ . : 52° 4 : 20:35 21:29 23:1 
13 14°51.2 19 : 1.2 N18°55.6 -9.7' , 01:33 02:51 03:39 i 115 
: 8 312°30.9 113" 5 . 56.3 50° 02: : 20:22 21:11 22:2 
14 29°51.1 re . 13 18°45.8  -9.8" ; 2:00 03:06 03:50 : :29 
= 9 327°01.2 1 ‘ 6 : 56.3 45° 02: “ 20:12 20:56 22:02 
15 44°50.9 -. 19.9 : 1.3 18° 36.0 -9.9' ' :46 03:35 04:13 : : 
9 | 3419315 11.3" 0 oT ees ° j wee ae ee 
16 59° 3 18°26.0 —_-10.0’ ' N 40 03:1 . : 
S| SBP RE) SERS BS ee ue gc] "S| ee Se he | Be Be ae 
. 14 18°05.9 ‘9! ‘ 30° | 03: : : : 19:46 20:2 
18 89°50.5 N23°20 : -10.2 56.4’ 3:58 04:31 04:59 “ :22 
: 2 25°02.7 , 5 20° ¥ E 19:03 19:30 20: 
19 104°50.4 20 : 14° N17°55.6 — -10.3 04:27 04:56 = 05:21 0:04 
; 3 39°33.1 115° s : 56.4 N 10° : 18:41 19:06 : 
20 119°50.3 20 : 1.5 17°45.3 -10.4' , 04:49 = 05:17 05:40 9:35 
: 4 54°03.6 ' 6 . 56.5 0° : : 18:22 18:45 19: 
21 134°50.1 .. 20 : 1.5 17°34.9 -10.5' ' 05:08 05:35 05:5 9:12 
: 5 68° 34.1 11.5 S : 56.5 57 18:04 18:27 18: 
22 149°50.0 5 17° 24.3 -10.6' 56.5’ Ss 10° 05:25 05:52 . 8:53 
23 | 164°49.9 oe) ee ee oS pelt eee ee 8:36 
: 97° 35.3 1.6’ 17°03. . 1 aoe 30° : : 6:33 17:29 17:53 18: 
SD.=15.7 0 10.8’ 56.6 05:58 06:28 8:20 
Slo. d=0.1 $Da153 : 35° 06:07 06:38 es 17:07 17:34 18:04 
Wed GHA D 40° | 06:16 06:50 a 16:55 17:23 7:55 
ec GHA é é : : 07:21 16:41 17: : 
0 179°49 3 Dec d HP 45 06:26 07:04 07:37 A 17:45 
1 cae N23°20.8 | 112°05.9 1.6’ N16°52.2 108 56 $50° | 06:38 07:20 0 aS aoe 7:35 
‘ 20.9 126°36.5 : : -10. .6' ° : : 7:58 16:03 16: 
2 209° 49.4 1 ; 17 16°41.3 -10.9" , 52 06:43. (07:27 ; :42 7:23 
: 0 141°07.2 11.7' 6 56.6 ° : 08:08 15:54 16: 
3 224°49.3 2 O41 : 17 16°30.4 -11.0’ , 54 06:49 07:35 : :34 17:18 
: 0 155°37.9 17' . : 56.7 6 : 08:19 15:42 16:2 
4 239° 49.2 211 ‘ av 16°19.3 9 -11.1' , 56 06:55 07:44 08: :26 7:12 
. : 170°08.7 118° 3 . 56.7 ° : : 8:32 15:30 16:17 ; 
5 254° 49.0 . 16°08.1 = -11.2" , 58 07:02 07:55 ; : 17:06 
; - 21.2 184°39.5 1.8" 15°56.9 11.3" ae S 60° 07:09 08:06 aa ae 16:07 17:00 
7 pees N23°21.3 | 199°10.3 18° N15°45.5 ; ae : 030% 14:58 15:55 6:52 
4°48. ; : . -11.4' ' ; 
5 Aone 8.8 21.4 | 213°41.1 11.9’ 15°34.1 ae, 56.8" ae igonrce 
9 seas zie | eee 120 1.9' 15° 22.6 fe se Tue Wed Thu T Dae 
5 ++ 21.5 | 242°42 “ : 11.6" 56.8’ N 72° ue Wed Thu 
10 329° 48.4 9 11.9 15°11.0 -11.6' ; 72 06:51. «09: 
11 | 344°48.2 Pee ae, ee See ee ar ||| We onan se 02:52 (01:58 
12 aene a 71° 44.8 2.0' 14°47.6 -11.8" a 68° 05:43 07: me 02:11 01:39 
13 an a 286°15.8 12.0" N14°35,7 aa eee | Gee fond ge. | Oh ae cake gis 
. 21.9 | 300°46.8 y Boe -11.9' 56.9" 64° : : 10:06 01:34 01:21 : 
14 29° 47.8 219 : 12.0 14°23.8  -12.0' , 06:50 08:33 10:1 : 01:12 
; . 315°17.8 21 ° : 57.0 62° ; 15 01:06 01:04 : 
15 44° 47.7 .. 29 A 14°11.8  -12.0" 07:10 08:47 01:01 
. 0 329°43.9 121' . 57.0 60° : : 10:23 00:45 00:50 : 
16 59°47.6 29 : 2.1 13°59.7 -12.1' , 0 07:27 08:58 10: : 00:52 
: 1 | 344°20.0 OL ; . 57.0 0:29 00:27 00:38 : 
17 74° 47.4 22.2 ° 1 13°47.6  -12.2' 57.1’ N 58° 07:41 09:08 é : 00:45 
18 g9°47.3N23°22.3 a 13°35.3-12.3' 57.1’ 56° | 07:53 09:16 igs pee ee 
19 104° 47.1 223 ls 12.2! N13°23.0 = -12.4’ 57.1’ 54° 08:04 09:24 10:45 abit ile 00:32 
20 119°47.0 20.4 277 93.4 2.2" 13°10.6 124 57.1" 52° 08:13 09:30 10:49 at 00:10 00:26 
21 134°46.9 a3 205 oe 12.2' 12°58.1 -12.5' 57.2" 50° 08:22 09:36 10:52 ase 00:02 00:21 
% , . . ° * . mina 
22 149° 46.7 aoe | Gee 5.8 12.2 12°45.6 -12.6' 57.2’ 45 08:39 09:49 11:00 33-41 : 00:17 
23 164° . 27.0 9:9! 12°33 ; ; N 40° : as 00:07 
64° 46.6 22.6 85°58 0 -12.7 57.2 40 08:54 0:00 3 
: 3 12.3’ 12°2 127’ - e : : 11:07 23:29 23: whe 
SD.—15.7 0.3. -12.7' 57.3 35 09:06 0:09 3:59 : 
=15. d=0.1 — : 6 : : 11:13 23:19 23: 2. 
S.D.=15.5 30 09:16 0:17 11:18 52 = 
Thu GHA Dec GHA sah \pose. teag, “adse Gece, cae a 
0 3 v Dec d HP N 10° 09:50 0: : 22:55 23:35 oie 
179°46.5  N23°22.7 | 100°295 12.3" 3 0° | 10:0 et ge | See? cee == 
2 eae’ 22.8 | 115°00.8 12.3" fee fag) ||| Bae ee ee : 
209° 46.2 : . 54.7 -12.9" , 10:19 : : ‘ oo 
: Sees Bel ume er, BE ag |‘g | ee ue us| Be By Be 
4 239° : : 3 11°28. 2 , Ai 30° : ; : , 22:57 23: 
39°45.9 23.0 | 158°34.8 12.3" 11° 8 -13.0° 57.4 35° 10:52 1:29 12:04 | 21:45 22:46 a 
254° 45.8 930 | 173° 15.8 -13.1 57.4’ 5 11:03 1:37 12:09 23:47 
6 cece eeoat ae 2.4" 11°02.7 13.1’ 57.4" 40° | 11:14 tas Baa . 22:39 23:44 
, : 7°37.5 12.4 ° : 45° ; : : : 22:32 23:39 
7 284° 45.5 23.2 N10°49.5 — -13.2" 11:28 1:56 12:20 
; i 202°03.9 24 % : 57.5 5 : 21:13 22:23 23: 
8 299°4 : 10°36.2_-13.3’ ' S 50 11: . 3:35 
9 Re 232 | 216°40.3 124° — 10°22 oo ee Sele. aga: eae cee aaa 
314°45.3 » + 933 . 9  -13.3 57.5 11:53 2:14 : 23:29 
10 329° 45.1 231°11.7 0 12.4 10°09.6  -13.4’ ‘6! 54° | 12:01 : ae 20:50 22:08 23:27 
1 oe 23.4 | 245°431 124° — 09° ee ° a || 2 
344° 45.0 Seu aege 9°56.1 -13.5' 57.6" 56 12:11 2:27 «12: 02 23:24 
12 | 359°44.8 -N23°23, Ce oe ee Be 57.6 sel 4a does. eae Sone - singe bee 
13 Sig, 23.5 | 274°46.0 12.47 —NO9°29 $ 60° | 12:35 20:22 21:49 23:17 
14°44.7 23.6 | 289° 1 -13.6" 57.6" 2:43 12:49 20:10 
14 29°44.6 23.6 g9°17.4 12.5’ 09° 15.5 13.6" 57.7' eS 
15 44° : 303°48.9 12.5" 09°01.8 ea — Sun 
44.4 -. 23.7 | 318° , : -13.7 57.7 : Moo 
16 59°44.3 23.7 ee 2.5 08°48.1  -13.8' 57.7" Day Ednor Tine Mer. tes, A 
17 74° 44.2 23. 2.5’ 08°34.3.— -13.8" ‘3! 00 12" Pa “Sie = 
. 8 | 347°23.3 ' . 57.8 . . ee Upper Lower 5-7 
18 89°44.0 N23°2 : aia 08°20.5 -13.9" 57.8" mm:ss_—mm:ss_ | hhimm | hh:mm___hh:m 0 
19 ‘ 3.9 1°54.8 25° Nog° 1 m 23-43% 
104° 43.9 23.9 16°2 "o 08°06.6 = -13.9" 57.8" 5 | 00:28 00:35 12:01 ; — 
20 119° 43.8 oe 226.2 12.5 07°52.6 -14.0' 57.9° 16 | 00:41 00:48 : as 03:52 \ 
21 es 0 30°57.7 12.5 07°3 ‘a! ; 7 : E 12:01 17:05 04:41 
134° 43.6 ++ 240 é 8.6 -14.0 57.9" 7 00:54 01:01 . 
22 a 45° 29.2 2.5' 07° : z 12:01 17:52 05:28 
149° 43.5 24.1 ° 7°24.6 -14.1' 57.9" : 
pe ‘ 60°00.7 12.5’ = 07°10 
164° 43.4 ol eee Ga ee ee 
SD.=15.7 d—0.1 : 6°56.3  -14.2' 58.0" 
S.D.=15.7 
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Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 266°26.8 | 155°50.1 N23°30.5 | 139°49.9 N20°31.3 | 291°56.4 $11°35.2 | 310°46.6  $17°34.5 Alpheratz 357° 37.8 29°12.3 
1 281°29.3 | 170°49.3 30.1 | 154°50.8 30.9 | 306°58.9 35.2 | 325°49.2 34.6 Ankaa 353°10.1. = -42° 11.2 
2 296°31.8 | 185°48.5 29.7 | 169°51.6 30.5 | 322°01.3 35.2 | 340°51.7 34.6 Schedar  349°34.4 56°38.9 
3 311°34.2 | 200°47.7 ++ 29.4 | 184°52.5 ++ 30.2 | 337°03.7 ++ 35.2 | 355°543 ++ 346 Diphda  348°50.3.-—-17°52.1 
4 326°36.7 | 215°46.8 29.0 | 199°53.4 29.8 | 352°06.2 35.2 10°56.8 34.7 Achernar 335° 22.7 -57°07.5 
5 341°39.2 | 230°46.0 28.6 | 214°54.2 29.4 7°08.6 35.2 | 25°59.4 34.7 Hamal — 327°54.7 23°33.6 
6 356°41.6 | 245°45.2 N23°28.3 | 229°55.1 N20°29.0 22°11.1 $11°35.2 41°02.0 $17°34.7 Polaris 315°43.0 89°21.0 
7 11°44.1 | 260°44.3 27.9 | 244°56.0 28.7 | 37°13.5 35.2 | 56°04.5 34.8 Acamar = 315°14.3° -40°13.1 
8 26°46.5 | 275°43.5 27.5 | 259°56.8 28.3 | 52°15.9 35.2 | 71°07.1 34.8 Menkar —_3147-09.4 4710.3 
9 41°49.0 | 290°42.7 ++ 27.1 | 274°57.7 ++ 279 | 679184 ++ 35.2 | 869097 ++ 34.8 Mirfak = 308° 32.8 49°'56.0 
10 56°51.5 | 305°41.9 26.7 | 289°58.6 27.5 | 82°20.8 35.3 | 101°12.2 34.9 Aldebaran == 290'°43.3 16° 33.0 
11 71°53.9 | 320°41.0 26.4 | 304°59.4 27.1 | 97°23.3 35.3 | 116°14.8 34.9 Rigel 8107.0 8 10.7 
12 86°56.4 | 335°40.2 N23°26.0 | 320°00.3 N20°26.8 | 112°25.7 $11°35.3 | 131°17.3 $17°34.9 Te ee pres 
13. | 101°58.9 | 350°39.4 25.6 | 335°01.2 26.4 | 127°28.2 35.3 | 146°19.9 35.0 Elna.  <a7e2 0500 28°37.4 
14 | 117°01.3 5°38.6 25.2 | 350°02.0 26.0 | 142°30.6 35.3 | 161°22.5 35.0 ‘Alves. yeoai OTA 
15 | 132°03.8 | 20°37.7 ++ 24.8 5°02.9 ++ 25.6 | 157°33.1 ++ 35.3 | 176°250 ++ 35.0 eee 370855 6 59946 
16 | 147°06.3 | 35°36.9 24.4 | 20°03.8 25.3 | 172°35.5 35.3 | 191°27.6 35.1 Cae eas goeane 
17 | 162°08.7 | 50°36.1 24.1 | 35°04.6 24.9 | 187°37.9 35.3 | 206°30.2 35.1 NSies -DERSOO 1. ~ cagEaAe 
18 | 177°11.2 | 65°35.3  N23°23.7 | 50°05.5 N20°24.5 | 202°40.4 $§11°35.3 | 221°32.7 $17°35.1 Adhara 255°085 —--29°001 
19 | 192°13.7 | 80°34.5 23.3 | 65°06.4 24.1 | 217°42.8 35.3 | 236°35.3 35.2 Procyon 244°54.2 5°10.2 
20 | 207°16.1 | 95°33.6 22.9 | 80°07.3 23.7 | 232°45.3 35.3 | 251°37.9 35.2 Pollux 243°21.2 27°58 5 
21 | 222°18.6 | 110°32.8 ++ 225 | 95°08.1 ++ 23.4 | 247°47.7 ++ 35.3 | 2669404 ++ 35.2 Avior 2349164 ~—--59°34.8 
22 237°21.0 | 125°32.0 22.1 | 110°09.0 23.0 | 262°50.2 35.3 | 281°43.0 35.3 Suhail 222° 48.7 -43°31.3 
23 252° 23.5 140°31.2 21.7 125°09.9 22.6 277° 52.6 35.3 296° 45.6 35.3 Miaplacidus 221°39.4 -69°48.5 
Mer.pass.:06:13 v-0.8 d-0.4 m-3.8 v0.9 d-0.4 m1.8 v2.4 d-0.0 m-2.4 v2.6 d-0.0 m0.5 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.8 61° 38.5 
Denebola 182° 27.9 4° 27.3 
0 267°26.0 | 155°30.3  N23°21.3 | 140°10.7 N20°22.2 | 292°55.1 $11°35.3 | 311°48.1 $17°35.3 Gienah 175°465  ~—--17°39.7 
1 282°28.4 | 170°29.5 20.9 | 155°11.6 21.8 | 307°57.5 35.3 | 326°50.7 35.4 Acrux -173°03.1.——«-63° 13.3 
2 297°30.9 | 185°28.7 20.5 | 170°12.5 21.4 | 323°00.0 35.3 | 341°53.2 35.4 Gacrux 171°54.7 —-57°14.2 
3 312° 33.4 200° 27.9 ++ 20.1 185° 13.3 ee D1 338°02.4 ++ 35.3 356°55.8 + 35.4 Alioth 166°15.5 55°51.0 
4 327°35.8 | 215°27.1 9.7 | 200°14.2 20.7 | 353°04.9 35.4 | 11°58.4 35.5 Spica 158°25.2—--11° 16.3 
5 342°38.3 | 230°26.3 9.3 | 215°15.1 20.3 8°07.3 35.4 | 27°00.9 35.5 Alkaid  152°54.1 49°12.7 
6 357°40.8 | 245°25.4 N23°18.9 | 230°15.9 N20°19.9 | 23°09.8 $11°35.4 | 42°03.5 $17°35.5 Hadar 148°39.7. — -60°28.7 
7 12°43.2 | 260°24.6 8.5 | 245°16.8 9.5 | 38°12.2 35.4 | 57°06.1 35.6 Menkent  148°00.8 — -36° 28.6 
8 27°45.7 | 275°23.8 8.1 | 260°17.7 9.2 | 53°14.7 35.4 | 72°08.6 35.6 Arcturus 145°50.4 9°04.4 
9 42°48.1 | 290°23.0 ++ 17.7 | 275°18.6 -+ 18.8 | 689171 ++ 354 | 879112 ++ 357 Rigil Kent. 139°43.8 — -60°55.5 
10 57°50.6 | 305°22.2 7.3 | 290°19.4 8.4 | 83°19.6 35.4 | 102°13.8 35.7 Kochab —-137°19.1 74°04.3 
11 72°53.1 | 320°21.4 6.9 | 305°20.3 8.0 | 98°22.0 35.4 | 117°16.3 35.7 Zuben'ubi 136°59.0 —--16°07.8 
12 87°55.5 | 335°20.5 N23°16.5 | 320°21.2 N20°17.6 | 113°24.5  $11°35.4 | 132°18.9 $17°35.8 Alphecca —-126°05.9 26°38.7 
13 | 102°58.0 | 350°19.7 6.1 | 335°22.0 7.2 | 128°26.9 35.4 | 147°21.5 35.8 Antares 112°19.0— -26°28.7 
14 | 118°00.5 5°18.9 5.7 | 350°22.9 6.8 | 143°29.4 35.4 | 162°24.0 35.8 Atria 107°15.3— -69°03.9 
15 | 133°02.9 | 20°18.1 ++ 15.3 5°23.8 ++ 16.5 | 158°318 +--+ 35.4 | 177°266 +--+ 35.9 Sabik — 102°05.8 —-15° 45.0 
16 | 148°05.4 | 35°17.3 4.8 | 20°24.6 6.1 | 173°34.3 35.4 | 192°29.2 35.9 Shaula 96°13.9 — -37°07.1 
17 | 163°07.9 | 50°16.5 4.4 | 35°25.5 5.7 | 188°36.7 35.4 | 207°31.7 35.9 || Rasalhague 96° 00.9 2°32.7 
Eltanin 90°43.0 51°29.2 
1s | 178°10.3 | 65°15.6 N23°14.0 | 50°26.4 N20°15.3 | 203°39.2 $11°35.5 | 222°34.3  $17°36.0 eghe mat Ho ae t qAP oO A 
19 | 193°12.8 | 80°14.8 3.6 | 65°27.3 4.9 | 218°41.6 35.5 | 237°36.9 36.0 Ay ees eieades aee4e2 
20 | 208°15.3 | 95°14.0 3.2 80° 28.1 4.5 | 233°44.1 35.5 | 252°39.4 36.0 ‘ a veRETO eet 
21 | 223°17.7 | 110°13.2 ++ 12.8 | 95°29.0 ++ 141 | 248°465 ++ 35.5 | 267°420 ++ 361 pes eg. Ue 
22 | 238°20.2 | 125°12.4 2.3 | 110°29.9 3.8 | 263°49.0 35.5 | 282°44.6 36.1 5 a 4°66 0 ae 
23 «| 253°22.6 | 140°11.6 1.9 | 125°30.7 3.4 | 278°51.4 35.5 | 297°47.1 36.1 ann een eats 
Mer.pass.:06:09 v-0.8 d-0.4 m-3.8 v0.9 d-0.4 m1.8 v2.4 d-0.0 m-2.4 v2.6 d-0.0 m0.5 Enif 33°41.5 9°58.3 
Al Na’ir 27°36.4 —- -46°51.3 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.7 -29° 30.4 
0 | 268°25.1 | 155°10.8  N23°11.5 | 140°31.6 N20°13.0 | 293°53.9  $11°35.5 | 312°49.7.  $17°36.2 Scheat = -:13°47.9 28° 11.7 
: : : : : : . Markab 13°32.7 15°19.1 
1 283°27.6 | 170°10.0 11.1 | 155°32.5 12.6 | 308°56.4 35.5 | 327°52.3 36.2 
2 298°30.0 | 185°09.2 10.6 | 170°33.4 12.2 | 323°58.8 35.5 | 342°54.9 36.3 Jun 18 Fri SHA Mer.pass 
3 313°32.5 | 200°08.3 ++ 10.2 | 185°34.2 ++ 11.8 | 339°01.3 ++ 35.5 | 357°574 ++ 363 Venus  249°23.3 13:37 
4 328°35.0 | 215°07.5 09.8 | 200°35.1 11.4 | 354°03.7 35.5 13°00.0 36.3 Mars  233°23.1 14:40 
5 343°37.4 | 230°06.7 09.4 | 215°36.0 11.0 9°06.2 35.6 | 28°02.6 36.4 Jupiter 25°29.6 04:32 
6 358°39.9 | 245°05.9 N23°08.9 | 230°36.8 N20°10.7 | 24°08.6 $11°35.6 | 43°05.1 $17°36.4 Saturn 44°19.8 03:16 
7 13°42.4 | 260°05.1 08.5 | 245°37.7 10.3 | 39°11.1 35.6 | 58°07.7 36.4 
8 28°44.8 | 275°04.3 08.1 | 260°38.6 09.9 | 54°13.5 35.6 | 73°10.3 365 ||| 4a" von Bee — 
9 43°47.3 | 290°03.5 -+ 07.6 | 275°39.5 -- 095 | 69°16.0 ++ 356 | 88°128 ++ 365 Mars  232°44.8 14.38 
10 58°49.7 | 305°02.7 07.2 | 290°40.3 09.1 | 84°18.5 35.6 | 103°15.4 36.5 jupieet 95°20.1 04:58 
11 73°52.2 | 320°01.9 06.8 | 305°41.2 08.7 | 99°20.9 35.6 | 118°18.0 36.6 Sturn 44°99 1 03:12 
12 88°54.7 | 335°01.1 N23°06.3 | 320°42.1 N20°08.3 | 114°23.4 $11°35.6 | 133°20.6  $17°36.6 
13. | 103°57.1 | 350°00.3 05.9 | 335°43.0 07.9 | 129°25.8 35.6 | 148°23.1 36.6 || Jun 20 Sun SHA — Mer.pass 
14 | 118°59.6 4°59.5 05.4 | 350°43.8 07.5 | 144°28.3 35.6 | 163°25.7 36.7 Venus 246°45.7 13:40 
15 | 134°02.1 | 19°58.7 ++ 05.0 5°44.7 + + 07.2 | 159°30.8 ++ 35.7 | 178°283 ++ 36.7 Mars 232°06.5 14:37 
16 | 149°04.5 | 34°57.9 04.6 | 20°45.6 06.8 | 174°33.2 35.7 | 193°30.8 36.8 Jupiter 25° 28.8 04:24 
17 | 164°07.0 49°57.1 04.1 35° 46.5 06.4 | 189°35.7 35.7 | 208°33.4 36.8 Saturn 44° 24.6 03:08 
1s | 179°09.5 | 64°56.2 N23°03.7 | 50°47.3 N20°06.0 | 204°38.1  $11°35.7 | 223°36.0 $17°36.8 Horizontal parallax 
19 | 194°11.9 | 79°55.4 03.2 | 65°48.2 05.6 | 219°40.6 35.7 | 238°38.5 36.9 Venue: 0.1 
20 | 209°14.4 | 94°54.6 02.8 | 80°49.1 05.2 | 234°43.1 35.7 | 253°41.1 36.9 Mars: 0.1 
21 | 224°16.9 | 109°53.8 ++ 02.3 | 95°49.9 ++ 04.8 | 249°45.5 ++ 35.7 | 268°43.7 ++ 36.9 
22 | 239°19.3 | 124°53.0 01.9 | 110°50.8 04.4 | 264°48.0 35.7 | 283°46.3 37.0 
23 | 254°21.8 | 139°52.2 01.4 | 125°51.7 04.0 | 279°50.4 35.7 | 298°48.8 37.0 
Mer.pass.:06:05 v-0.8 d-0.4 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.4 v2.6 d-0.0 m0.5 
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2021 June 18 to Jun. 20 














































































































































































































A Sun 
rl 
i GHA oe Moon 
0 179° 43.2 N23? GHA 7 Sa 
1 194° 43.1 ate 89°03.7. 12.5" a HP = 
2 209° 24.3 | 103°35.1 . N06°42.1— -14.2" Lat. Twilight 
3 9° 42.9 24.3 93 12.5’ 06°27.9 . 58.0’ Naut Ci Sunrise Pr 
224° 42.8 24.4 118°06.6 = 12.5’ 06°13. eee N 72° au Sunset _ Twilight 
4 | 239°42.7 244 | 1329281 125" 05° 6 143° 58.1’ Civil Naut. 
5 254°42 4 | 147°09.5 59.2 -14.4" N 70° 
5 24.5 an 12.5 05°44.8 : 58.1 6 
6 269° 42.4 ‘ 161°41.0 12.5 aA -14.4" 58.1’ 68 
: N23°24.5 ° . 05°30.4 -14.5' ie. 66° 
7 284° 42.3 176°12.4 12 5 58.2 
8 eos 24.6 043. 4° N05°15.9 —-14.5" 64° 
299° 42 190° 43.9 14.5 ‘ 
a ae 9 124 05° 5’ 56.2 62° 01:31 
9 314°42.0 Nei) Se ea sOl4 = -14.5' 58.2" 7 02. 22:32 
10 | 329°41.9 247 | 2199467 12.4 ee oe 58.3" i 00:49 ae 21:54 
11 | 344°417 Se eee oo eee sa3' || 28, 01: a ee ee 
re oe: 4.8 748°495 1 04°17.6 = -14.6’ , 56° :40 02:56 21:0 
59°41.6 N23° 2.4 04°03 58.3 3 02:10 7 22:23 
- 14°41.4 ] 263° 20.9 12.4 ae -14.7' 58.4’ - 00:45 02:33 ae 20:50 21:53 
4 29°41 . 277°52.2 iat : -14.7' ' 01:32 : d 20:36 : 
15 a . 292° 23.6 n ae -14.8' cao 2 02:00 ee ne 20:23 ae a 
16 50°41. Sets 306°54.9 a 8 -14.8' ps 5 02:46 ; : 20:13 : ‘ 
17 | 74409 see eee oa le 28" |] N42 | 03:16 0336 043 | 1950 2027 2417 
18 6 5.0 335°57.5 12.3" 02°49.1 -14.9' 5 es 35° 0 ; 03:58 04:31 19: 21:17 
89°40.8 N23° 3 02°34.2 8.5 3:40 04:16 9:32 20:05 
19 104°40.6 25.1 | 350°28.7 12.2’ oe Ce eb 30° | 03:58 04:32 04:46 19:17 19:47 20:4 
20 119°40 5 25.1 5°00.0 12.2" N02° 19.4 149° 58.6 20° 04:27 ee 04:59 19:04 rie 20:23 
21 134°40.4 5 19°31.2 12.2’ fee 149 58.6" N 10° 04:50 05-17 fa 18:42 19:06 ee 
22 149° 40.2 34°02.4 12.2’ 5 -15.0' 6 0 05:0 : 18:2 36 
; 2 58.6 0905: 2300 (18:4 : 
23 164°40.1 ae 48°33.5 12.1 ae -15.0" 58.7’ S$ 10° | 05:26 eee 18:08 18.28 oo 
SD.=15.7 qa - 63°04.7 12.1 Flere -15.0' 58.7’ 20° 05:42 a 06:15 17:48 18:10 ae 
=0.1 5 -15.0' 58.7’ 30° 05:59 0 : 06:34 17:29 17. 8:37 
Sat GHA 7 S.D.=15.9 35° ane a 06:55 as ; 53 18:21 
0 : ec GHA 40° | 06: 6:39 07:07 -| 16: 7:34 18:04 
179°40.0  N23° Vv Dec a 17——(06:51 07: :55 17:24 
1 194°39.8 3° 25.3 77°35.8 4 = d HP 45 06:27 07:05 7:22 16:41 17:12 7:55 
2 209° 39.7 a8 92°06.8 12.1 NOO'49.4  -15.1" 58.8" $ 50° | 06:39 Dies 16:24 16:58 tee 
3 224° A 25.4 106° 37.9 ae 00° 34.4 -15.1 esi 52° : 07:21 07:59 . 7:36 
39.5 25.4 Soe 12.0 00°1 . 58.8 06:44 07:28 16:04 16:42 
4 239°39.4 oe 121°08.9 12.0’  No0° 93  -151' 58.8" 54° | 06:50 07:36 08:09 15:54 (16:35 7:24 
5 | 254°39.3 | ee ae oe eae ee lee, gee oa | ae ee ae 
6 269° ‘ 50°10.8 11.9" : -15.1 58.9" 58° | 07:03 ; 33 15:30 : 13 
eo) ee noseoee | seen A450! 00°26.1 15.1’ 58.9 Sie ee ee ee i. ee 
8 299° 38.9 7 179°12.5 118 $00°41.2 -15.2 50.0" 09:05 14:58 15-55 17:00 
9 | 314°38.7 _ 25.6 | 193°43.4 ce see aos soo [oe 2 MiponNES = 
10 | 329°38.6 25.6 | 208°14.1 11.8" 01°11.5 15.2 Soa Fri Sat s Moonset 
11 344° . 25.6 222° 44.9 ; 01° 26.7 -15.2 . é ne Fri Sat 
38.5 25.7 ae 11.7’ 01°41 : 59.1’ N 72 11:39 2 Sun 
12 359° . 237°15.6 11.7’ wAL9 — -15.2 59.1" ‘ 3:52 16:13 j 
38.3 N23°2 : 01°57.1 : . 01:25 00: 00:28 
13 14°3 5.7 | 251°46.2 1-152 soi || “2 11:4 ‘57 
Be 25.7 246.2 11.6' = $02°1 ° 45 13:48 : 23:53 
14 29° : 266° 16 : 2.3. -15.2 , 68 11: 15:57 01: 
9°38.1 5 8 116 ° 59.1 1:49 (13:44 16 00:56 
15 44°37.9 25.7 | 280°47.4 11.5! 02°27.5  -15.2" 59.2" Pe-) See, a ee 01:09 «00.56 00:36 
16 59°37.8 25.8 | 295°17.9 115’ 02°42.8  -15.2 59.2" 64° | 11:56 a6 15:35 01.03 00.55 00:42 
17 |  74°37.6 | i ee ee 59.2" Sele Se ee ha a ae 
18 gces7 8 | 3249188 9 11.4" 213.2 -15.2' 59.3" 60° | 12:01 3, 5:19 | 00:54 00: 0:52 
i co N23°25.8 | 338°49.2 11.3’ Deer -15.2' 59.3" Newa® | ete 35 15:13 00:50 a 00:56 
20 {15°37 25.9 353°19 "ot $03°43.6  -15.2 ; 56° : 3:34 15:08 . 00:59 
37.2 25 5 11.3 03° 59.3 12:05 3:32 00:46 00:54 
21) 134°37.1 7°49.7 11.2" 0 woe8 715.2’ 59.4" 54° | 12:07 13:31 15:03 | 00:43 00:54 01:02 
22 | 149°37.0 25.9 | 22°19.9 11.2’ a14.0  -15.2' 59.4" 52° | 12:08 3:30 14:59 | 00:40 00:54 01:05 
23 164°36.8 ae 36°50.1 11.1’ ad -15.2' 59.4’ 50° | 12:10 3.09 14:55 00:38 «00.53 01:07 
a 0 51°20.2— Lt’ 244.4 -15.2' 59.4" 45° | 12:13 3: 14:51 00:36 ~—00: 01:09 
=15.7 d=0.0 : 04°59.6 -15.2’ 59.5" N 40° 12: a 14:44 00:30 0 oe 01:11 
Sun Auk ; S.D.=16.1 : 35° oe 3:25 14:37 ce 0:53 01:16 
wie SaaS ene v Dee mein ieee aoe Be a. eee 
I 194° 36.6 26.0 | 65°50.2 11.0’ 3 d HP 20° | 12:23 3:20 14:27 00:19 00.52 01:23 
2 209° 36.4 26.0 80°20.2 10.9’ $05 °14.8 -15.2’ 59.5’ N 10° 12:25 3-18 14:19 00:13 00:52 01:26 
3 224° 36.3 : ano 94°50.1  10.9' eee 15.2’ 59.5’ 0° | 12:28 3.16 14:12 00:08 00.51 01:31 
- 239°36.1 Be 109°20.0 10.8" ore “is 596 || S205 | 1232 14:06 | 00:03 00:51 See 
5 254° 36.0 4 123°49.7 10.8" pee -15.1' 59.6" 20° | 12:34 ae 14:00 = 00: ae 
6 ooh 1 | 138°19.5  ~+10.7' 215.3 -15.1' 59.6" 30° | 12. :12 13:53 a :50 01:43 
69° 35.9 N23° 0.7 06°30 9.6 2:37 3:10 3 00:50 
7 284° 35,7 26.1 152°49.1 10.6’ ; 4 -15.1' 59.6" 35° 12:39 00 13:45 Sees Onad 01:48 
8 299° 35.6 a 167°18.7 10.6’ a eae -15.1' 59.7' 40° 12:41 3-08 — = 00:49 pe 
9 314°35.5 181°48.2 10.5" 6 -15.0' 7 45° | 12: 36 = 56 
: . . 0.5 ° . 59.7 ‘43 3:06 : 00:48 
10 329° 35 3 26.1 196°177 104 07°15.6 = -15.0" , S 50° : 13:30 os : 01:59 
: 0.4 59.7 0 12: ; : 00: 
11 344°35.2 | 210°47.1 10.3’ oe -15.0' 59.8" 52° ee ee 13:23 = a . vee 
12 | 359°35.1 23° 1 | 225°16.4 10.3! a eece -15.0' 59.8" 54° | 12:49 enc 22 eu 02:08 
13 14° 34.9 23°26.2 | 239°45.6 10.2" ; 0.5 -14.9' 59.8" 56° | 12-51 ae 13:17 oe ee 02:10 
14 29°34.8 26.2 254°14.8 101 $08°15.5 -14.9' 59.8" 58° 12:52 oe 13:13 a oe 02:12 
15 44°34.7 26.2 | 268°43.9 10.1’ 08°30.3 0 -14.9' 59.9" S$ 60° | 12:54 — 13:09 en ae 02:15 
16 nOeSd B + 26.2 283°12.9 100’ 08 °45.2 -14.8' 59.9' 59 13:04 aie pe 02:18 
17 74°34. — 297°41.8 99° ae -14.8’ 59.9’ Sun 46 02:21 
18 auneaa 6.2 | 312°107 98° 9°14.8 © -14.8' 59.9" Day Eqn.of Time M Moon 
: N23° 26.2 ° 09°29.6 — -14.7" . h er M 
19 104°34.1 326°39.4 97' 14.7 60.0’ 00 42h P er.Pass. A 
20 119°34, 26.2 | 341°08.1 oe §09°44.3.-14.7' , mm:ss . coe Upper L Be 
9°34.0 2 : 9.7 09° ‘ 60.0 mm:ss_ | hh:mm ower 3-10 
21 6 6.2 355° , 9°58.9 -14.6' ; hh:mm hh: 
134°33.8 36.8 96 ° 4.6' 60.0 18 | (01:07 h:mm_ | 54-769 
lie ee | eee a 60.0' 16 | i 1201 | 183961 toe 
23 | 164°33.6 26.2 | Ga Hee ee 60.1’ 20 | 01:33 — eae 19:28 07:03 ( \ 
SD.=15.7 d—0.0 : 9.3! 10°57.1 -14.5' a - 20:18 07:53 / 
S : 60.1’ : 
.D.=16.3 
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June 21, 22, 23 (Mon., Tue., Wed.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 269°24.2 | 154°51.4 N23°01.0 | 140°52.6 N20°03.6 | 294°52.9 $11°35.8 | 313°51.4 $17°37.0 Alpheratz  357°37.7 29°12.3 
1 284°26.7 | 169°50.6 00.5 | 155°53.4 03.2 | 309°55.4 35.8 | 328°54.0 37.1 Ankaa 353°10.1.—-42° 11.2 
2 299°29.2 | 184°49.8 23°00.1 | 170°54.3 02.8 | 324°57.8 35.8 | 343°56.5 37.1 Schedar 349°34.4 56°38.9 
3 314°31.6 | 199°49.0 22°59.6 | 185°55.2 -+ 02.5 | 340°003 ++ 35.8 | 358°591 ++ 371 Diphda 348°50.3. -17°52.1 
4 329°34.1 | 214°48.2 59.2 | 200°56.1 02.1 | 355°02.8 35.8 | 14°01.7 37.2 Achernar 335°22.7. — -57°07.5 
5 344°36.6 | 229°47.4 58.7 | 215°56.9 01.7 | 10°05.2 35.8 | 29°04.3 37.2 Hamal  327°54.6 23°33.6 
6 359°39.0 | 244°46.6 N22°58.3 | 230°57.8 N20°01.3 | 25°07.7 $11°35.8 | 44°06.8  $17°37.3 Polaris 315°41.7 89° 20.9 
7 14°41.5 | 259°45.8 57.8 | 245°58.7 00.9 | 40°10.2 35.8 | 59°09.4 37.3 Acamar — 315°14.3° -40°13.1 
8 29°44.0 | 274°45.0 57.3 | 260°59.6 00.5 | 55°12.6 35.9 | 74°12.0 37.3 Menkar 314° 09.4 oe LO 
9 44°46.4 | 289°44.2 ++ 56.9 | 276°00.4  20°00.1 | 70°15.1 ++ 359 | 89°146 -+ 37.4 Mirfak = 308°32.8 49°56.0 
10 59°48.9 | 304°43.4 56.4 | 291°01.3 19°59.7 | 85°17.6 35.9 | 104°17.1 37.4 Aldebaran = 290°°43.3 16° 33.0 
11 74°51.4 | 319°42.7 56.0 | 306°02.2 59.3 | 100°20.0 35.9 | 119°19.7 37.4 Rigel 281 07.0 8 10.7 
12 39°53.8 | 334°41.9 N22°55.5 | 321°03.1 N19°58.9 | 1159225 $§11°35.9 | 1349223  $17°37.5 eae S oesee ee 
13. | 104°56.3 | 349°41.1 55.0 | 336°03.9 58.5 | 130°25.0 35.9 | 149°24.8 37.5 ce a, or ene age gaa 
14 119°58.7 4°40.3 54.6 | 351°04.8 58.1 | 145°27.4 35.9 | 164°27.4 37.6 acai ore seit 
15 | 135°01.2 | 19°39.5 ++ BA 6°05.7 ++ 57.7 | 160°299 ++ 36.0 | 179°300 -- 376 a Bee tee 79046 
16 | 150°03.7 | 34°38.7 53.6 | 21°06.6 57.3 | 175°32.4 36.0 | 194°32.6 37.6 os Cree BREA sean 
17 | 165°06.1 | 49°37.9 53.2 | 36°07.4 56.9 | 190°34.8 36.0 | 209°35.1 37.7 ae S5hoDe dL.  .cigeaa & 
18 | 180°08.6 | 64°37.1 N22°52.7 | 51°08.3 N19°56.5 | 205°37.3 $11°36.0 | 224°37.7  $17°37.7 Adhara  255°085  -29°00.1 
19 | 195°11.1 | 79°36.3 52.2 | 66°09.2 56.1 | 220°39.8 36.0 | 239°40.3 37.7 Procyon 244°54.2 5°10.2 
20 210°13.5 94°35.5 51.7 81°10.1 55.7 235° 42.2 36.0 254°42.9 37.8 Pollux 243°21.2 27°58.5 
21 225° 16.0 109° 34.7 + 513 96°11.0 s+ 55.3 250°44.7 ++ 36.0 269°45.4 ++ 37.8 Avior 234° 16.4 -59°34.8 
22 | 240°18.5 | 124°33.9 50.8 | 111°11.8 54.9 | 265°47.2 36.0 | 284°48.0 37.8 Suhail 222°48.7—--43°313 
23 | 255°20.9 | 139°33.1 50.3 | 126°12.7 54.5 | 280°49.6 36.1 | 299°50.6 37.9 Miaplacidus  221°39.4 --69°48.5 
Mer.pass.:06:01 v-0.8 d-0.5 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.4 v2.6 d-0.0 m0.4 Alphard 217°50.8 -8°45.1 
Regulus 207°37.7 1°51.9 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.9 61° 38.5 
Denebola 82° 28.0 4° 27.3 
0 270°23.4 | 154°32.3 N22°49.8 | 141°13.6 N19°54.1 | 295°52.1 $11°36.1 | 314°53.2 $17°37.9 Gienah 75°465  -17°39-7 
1 285°25.8 | 169°31.5 49.3 | 156°14.5 53.7 | 310°54.6 36.1 | 329°55.7 38.0 Keri 73°03.2  -63°133 
2 300°28.3 | 184°30.8 48.9 | 171°15.3 53.3 | 325°57.0 36.1 | 344°58.3 38.0 Gacrux 71°54.7 --57°14.2 
3 315°30.8 | 199°30.0 ++ 48.4 | 186°16.2 ++ 52.9 | 340°59.5 ++ 36.1 0°00.9 ++ 38.0 Alioth 66°155 55°51.0 
4 330°33.2 | 214°29.2 47.9 | 201°17.1 52.5 | 356°02.0 36.1 | 15°03.5 38.1 Spica 58°252  -11°163 
5 345°35.7 229° 28.4 47.4 216° 18.0 52.1 11°04.5 36.2 30°06.0 38.1 Alkaid 52°54.1 49°12.7 
6 0°38.2 | 244°27.6 N22°46.9 | 231°18.9 N19°51.7 | 26°06.9 $11°36.2 | 45°08.6  $17°38.1 Hadar  148°39.7. —_-60°28.7 
7 15°40.6 | 259°26.8 46.5 | 246°19.7 51.3 | 41°09.4 36.2 | 60°11.2 38.2 Menkent  148°00.8 — -36° 28.6 
8 30°43.1 | 274°26.0 46.0 | 261°20.6 50.9 | 56°11.9 36.2 | 75°13.8 38.2 Arcturus  145°50.4 9°04.4 
9 45°45.6 | 289°25.2 ++ 45.5 | 276°21.5 ++ 505 | 719144 ++ 362 | 909163 ++ 383 Rigil Kent. 39°43.8 — -60°55.5 
10 60°48.0 | 304°24.5 45.0 | 291°22.4 50.1 | 86°16.8 36.2 | 105°18.9 38.3 Kochab 37°19.1 74°04.4 
11 75°50.5 | 319°23.7 44.5 | 306°23.2 49.7 | 101°19.3 36.2 | 120°21.5 38.3 Zuben' ubi 36°59.0 -16°07.8 
12 90°53.0 | 334°22.9 N22°44.0 | 321°24.1 N19°49.3 | 116°21.8 $11°36.3 | 135°24.1 $17°38.4 Alphecca 26° 05.9 26°38.7 
13. | 105°55.4 | 349°22.1 43.5 | 336°25.0 48.9 | 131°24.2 36.3 | 150°26.7 38.4 Antares 112°19.0— -26° 28.7 
14 | 120°57.9 4°21.3 43.0 | 351°25.9 48.5 | 146°26.7 36.3 | 165°29.2 38.4 Atria 107°15.3  -69°03.9 
15 136° 00.3 19° 20.5 ++ 42.5 6° 26.8 ++ 48.1 | 161°29.2 ++ 36.3 | 180°31.8 ++ 38.5 Sabik 02°05.8 — -15°45.0 
16 151°02.8 34°19.7 42.0 21°27.6 47.7 | 176°31.7 36.3 | 195°34.4 38.5 Shaula 96°13.9 — -37°07.1 
17 | 166°05.3 | 49°19.0 41.5 | 36°28.5 47.3 | 191°34.1 36.3 | 210°37.0 38.6 || Rasalhague —— 96" 00.9 2°32.7 
18 | 181°07.7 | 64°18.2 N22°41.0 | 51°29.4 N19°46.9 | 206°36.6 $11°36.4 | 225°39.5 $17°38.6 R ae ee a 
19 196°10.2 | 79°17.4 40.5 | 66°30.3 46.5 | 221°39.1 36.4 | 240°42.1 38.6 one eas aoscay  a88de 
20 | 211°12.7 | 94°16.6 40.0 | 81°31.2 46.1 | 236°41.6 36.4 | 255°44.7 38.7 ¥ ae oereG ein 
21 226°15.1 | 109°15.8 ++ 39.5 96° 32.0 ++ 45.7 | 251°44.1 ++ 36.4 | 270°47.3 ++ 38.7 aie enke RES 
22 | 241°17.6 | 124°15.1 39.0 | 111°32.9 45.3 | 266°46.5 36.4 | 285°49.9 38.7 3 a sas eaenes 
23 256°20.1 | 139°14.3 38.5 | 126°33.8 44.9 | 281°49.0 36.4 | 300°52.4 38.8 ee aoe eta 
Mer.pass.:05:57 v-0.8 d-0.5 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.4 v2.6 d-0.0 m0.4 Enif 33°41.4 9°58.3 
Al Na’ir 27°36.4  -46°51.3 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.6 -29° 30.4 
0 | 271°22.5 | 154°13.5  N22°38.0 | 141°34.7  N19°44.5 | 296°51.5  $11°36.5 | 315°55.0 $17°38.8 Scheat = 13°47.9 28° 11.7 
: : : . : : ; ‘ Markab 13°32.7 15°19.1 
1 286°25.0 | 169°12.7 37.5 | 156°35.5 44.1 | 311°54.0 36.5 | 330°57.6 38.9 
2 301°27.5 | 184°11.9 37.0 | 171°36.4 43.7 | 326°56.4 36.5 | 346°00.2 38.9 || Jun 21 Mon SHA Mer.pass 
3 316°29.9 | 199°11.2 ++ 36.5 | 186°37.3 ++ 43.3 | 341°58.9 ++ 36.5 1902.7. + + 38.9 Venus  245°27.2 13:41 
4 331°32.4 | 214°10.4 36.0 | 201°38.2 42.9 | 357°01.4 36.5 | 16°05.3 39.0 Mars  231°28.3 14:36 
5 346°34.8 | 229°09.6 35.5 | 216°39.1 42.5 | 12°03.9 36.6 | 31°07.9 39.0 Jupiter 25° 28.7 04:20 
6 1°37.3 | 244°08.8 N22°35.0 | 231°39.9 N19°42.1 | 27°06.4 $11°36.6 | 46°10.5 $17°39.0 Saturn 44°27.2 03:04 
7 16°39.8 | 259°08.0 34.5 | 246°40.8 41.7 | 42°08.8 36.6 | 61°13.1 39.1 
8 31°42.2 | 274°07.3 33.9 | 261°41.7 413 | 57°11.3 36.6 | 76°15.6 391 || 7un ane See ee 
9 46°44.7 | 289°06.5 ++ 33.4 | 276°42.6 ++ 40.9 72° 13.8 ++ 36.6 91°18.2 ++ 39.2 Mars 230°50.2 14:34 
10 61°47.2 | 304°05.7 32.9 | 291°43.5 40.5 | 87°16.3 36.6 | 106°20.8 39.2 Sacivat aReas7 ate 
11 76°49.6 | 319°04.9 32.4 | 306°44.4 40.1 | 102°18.8 36.7 | 121°23.4 39.2 Sanich 44°208 03:00 
12 91°52.1 | 334°04.2 N22°31.9 | 321°45.2 N19°39.7 | 117°21.2 $11°36.7 | 136°26.0 $17°39.3 
13 106°54.6 | 349°03.4 31.4 | 336°46.1 39.3 | 132°23.7 36.7 | 151°28.5 39.3 || Jun 23 Wed SHA Mer.pass 
14 121°57.0 4°02.6 30.8 | 351°47.0 38.8 | 147°26.2 36.7 | 166°31.1 39.4 Venus — 242°51.0 13:44 
15 | 136°595 | 19°018 ++ 30.3 6°47.9 ++ 38.4 | 162°28.7 ++ 36.7 | 181°33.7 ++ 39.4 Mars 230° 12.1 14:33 
16 | 152°02.0 | 34°01. 29.8 | 21°48.8 38.0 | 177°31.2 36.8 | 196°36.3 39.4 Jupiter 25 '°29.0 04:12 
17 167°04.4 | 49°00.3 29.3 36° 49.6 37.6 | 192°33.7 36.8 | 211°38.9 39.5 Saturn 44° 32.5 02:56 
1s | 182°06.9 | 63°59.5 N22°28.7 | 51°50.5 N19°37.2 | 207°36.1 $11°36.8 | 226°41.4 $17°39.5 Horizontal parallax 
19 | 197°09.3 | 78°58.8 28.2 | 66°51.4 36.8 | 222°38.6 36.8 | 241°44.0 39.5 Venus: 0.1 
20 | 212°11.8 | 93°58.0 27.7 | 81°52.3 36.4 | 237°41.1 36.8 | 256°46.6 39.6 Mars: 0.1 
21 | 227°14.3 | 108°57.2 ++ 27.2 | 96°53.2 -+ 36.0 | 252°436 ++ 369 | 2719492 ++ 396 
22 | 242°16.7 | 123°56.4 26.6 | 111°54.1 35.6 | 267°46.1 36.9 | 286°51.8 39.7 
23 | 257°19.2 | 138°55.7 26.1 | 126°54.9 35.2 | 282°48.6 36.9 | 301°54.3 39.7 
Mer.pass.:05:54 v-0.8 d-0.5 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.4 v2.6 d-0.0 m0.4 
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2021 June 21 to Jun. 23 

















































































































































































































h S 
un M 
oon 
Mon GHA Dec GH 
0 179°33.4 N23° A y Dec d HP Twilicht 
. 23°26.2 ° : Lat. ilig : 7 
1 194°33.3 26.2 ea 92° $11°11.6 -14.4’ 60.1" . Naut. Civil | Sunrise | Sunset __ Twilight 
2 209° 33.2 62 poe: 9.2 11°25.9 -14.3' 60.2" N72 Civi Naut. 
3 S : 82° 26.7 9.1" 11°40.3 ' : 
224° 33.0 + 26.2 ° : : -14.3 60.2 ° 
4 239° 32.9 96°54.7 9.0 11°54.5  -14.2" 60.2" N 70 
: noe 26.2 | 111°226 8.9" 12°08.7 ar < 68° 
254°32.8 26.2 125°50.5 8.8’ ass -14.2 60.2 66° 
6 269° : 5 : -14.1' 60.3’ 
: ae N23°26.2 140°18.2 87’ $12°370 14.1’ 60.3 e 01:31 99:33 
8 | 299°32.4 ee eee, 28 cee ee 60.3" age o2:10 | 21:54 
9 314°32.2 - 26.2 eaea 8.5’ 13°049 -13.9' 60.3’ || jy 5g° pe: hee 21:28 23:14 
10 329°39.1 ae || aaeeaes 8.4 13°18.8  -13.9" 60.3" e 01:41 02:57 21:07 22:23 
om ; 98°08.3. 8.3 13°32.7. 13.8" ' 56 02:1 : ‘ 
344°32.0 362 | 210°356 82 «saga gD 54° | 00:45 02: a || 2, 
12 | setae —N23°26.2 | 2270028 g.1' -$14°00.1 oe ee lc eee ee ee, ee 
4°31.7 26.2 | 241°29.9 0 ; -13.6' 60.4’ 50° : : ; ; 21:13 22:3 
: : 8.0 14° “126 , 02:0 03:06 : ' : 
14 29°31.5 26.2 | 255°56.9 79° 4°13.7  -13.6' 60.4 45° | 02:46 03:36 oe | ee: | eee. 
i 44°31.4 - 26.2 | 270°238 7.9 14°27.2  -13.5' 60.5’ || Ny 40° ia oN eee ee 
16 Boris Se || eee 9 14°40.6  -13.4" 60.5" «| 03:17 03:59 04:32 19:33 20:05 . 
7 74°31.1 26.2 | 290°173 ae 14°54.0 = -13.3’ ~— 60.5" ae 03:40 04:17 04:47 19:17 19:47 ries 
; : wv 15°07.3. -13.2’ ' 03:59 04:32 : : ; : 
18 89°31.0 N23°26.2 é : 60.5 6 : 05:00 19:04 19:32 i 
: ‘ 313°43.9 7.6’  S15° ; 20 04:28 04:57 : : 20:05 
19 104°30.9 26.2 : 15°20.5 -13.2 60.5’ ° : 05:22 18:42 19:07 . 
. : 328° 10.4 7.5' ° , : N 10 04:51 05:18 . : 9:36 
20 119°30.7 = 15°33.6 = -13.1 60.5’ ° : 05:41 18:23 18:46 : 
21 134°30.6 ; et 342°36.8 7.4 15° 46.6 -13.0' 60.6" 0 05:10 05:36 05:58 18:06 18:28 aed 
Bae . 357°03.1 7.3’ 15° : ra S 10° ; : : 18:55 
22 149° 30.5 26 s 5°59.5  -12.9 60.6 05:27 05:53 06:16 17:4 
23 164°30.3 ee eeeee 16°124 -128' 60.6" 20° | 05:43 06:10 06:34 17:30 ie oi 
: : 7.1 16°25.1 — -12.7’ 6" 30° | 05:59 : : ; : :21 
SD.=157 d=0.0 Snes a 35° | 06:08 nea Bae ie oe jae 
Tue GHA D 40° 06:18 06:52 07:22 16:42 aoe 7:56 
0 3 =< GHA v Dec d HP ase | 0628 0705 0730 :| 1625 «1659 «(17:36 
179° 30.2 ° : , : : 5 i 
: : N23° 26.1 40°21.4 7.0 $16°37.7 _-12.6" , $50° | 06:40 07:21 08:0 . on 
3 7 26.1 54°47.3 6.9 16°50.3 ae : 52° 06:45 07.29 6 16:04 16:43 7:24 
9.9 26.1 69°13.1 a5 are -t2. 0.6" 54° : : : 15:54 16:35 17:19 
3 224°29.8 - 26.0 213.1 6.8 17°02.7 12.4’ 60.7" 06:51 07:37 08:21 | 15:43 
; é 83°38.8 6.6’ 17° : : 56° 06:57 : : 16:27 7:13 
4 239° 29.7 : 7°15.1  -12.3' 60.7" ; 07:46 08:34 15:31 : ; 
5 254°29.5 | oo o> 17°27.3, -12.2 60.7’ 58° 07:04 07:56 08:48 15:16 3 eld 
: 0 | 112°29.9 6.4’ 17°39.4 -12 ai S$ 60° | 07:11 08:08 : : 6:08 17:00 
6 269°29.4 N23°26.0 | 126°55.3 rise oe a 6:53 
7 284° 29.3 26.0 255.3 6.3'  $17°51.4 = -12.0' 60.7" ‘aan 
ae 141°20.6 6.2’ 18° ' o Lat. oonrise M 
8 299°29.1 26.0 iestas 6 a4! es -11.8 60.7 Mon Tue Wed Moi eas 
9 ° a . : i -11. , n ue Wi 
lhe eee alle ee ee one aol | = 
329° 28.8 25.9 184° 35.9 5.9’ Reacn 11.6 60.8 22:51 = = 
11 344° 28.7 25.9 | 199°00. 3" 18°38.4  -11.5 60.8" N 70° 18:27 = 00:12 
is 5 8 58 18°49.8 -11.4" 60.8" : ] —_ 
359° 28.6 N23°25.9 213°25.6 5.7’ $19° . : s 23:35 = 
13 14°98 4 25 8 a7" an. am 19°01. -11.3' 60.8’ 68 17:59 20:46 = 3 00:05 
14 29° 28.3 ‘ 50.2 5.6 19°12.3. -11.1 60.8" 00:26 33: —_ 
1 er 25.8 242° 14.8 55" 19°23.4 - ; 66° 17:38 9:56 — 3:19 
16 ae 288 | 256°303 84 19343109" 608 ea? | i721 19.28 21:36 | O08 0045S 00:43 
28.0 25.8 271°03.7 “9 ee -10.9' 60.8" 62° 1 : ; : 48 00:45 00:43 
: : 3 s : 7:07 9:01 Z : 
17 74°27.9 a7 | -oane 2 19°45. 10.7 60.8 _ 20:56 | 00:57 01:00 ; 
: 85° 28.0 5.2" 19°55.8 ; 60 16:56 8:43 20: : 01:07 
18 89°27.8 N23° : -10.6 60.8" : 0:28 01:05 01:13 01:26 
19 104°27 6 i pe Se es -10.5' 60.8" N oe - 20:07 01:11 01:24 01:42 
20 119°27.5 25.7 : 16.8 -10.3' 60.8" 15 19:49 01:17 
: . 328°40.3 4.9" 20° ; : 54° 16:30 : : 01:33 01:56 
21 134° 27.4 - 25.6 ° : 0°27. -10.2' 60.9’ : 8:03 19:34 01:22 ; 
. 343°04.2 4.9" ° : . 52° | 16:23 : : 01:42 02:08 
22 149°27.2 9 20°37.2 -10.1 60.9” : 7:53 19:22 01:27 : : 
23 164°27.1 | 357°28.0 48 20°47.2 fear cae) 50° 16:17 An jee ae 01:49 02:18 
5.6 11°51.7 4.7" ° . 45° | 16:04 01:56 = 02:28 
SD.=15.7 d—-0.0 oe ao 60.9 ° pee 18:47 01:41 02:11 02:48 
wa = S.D.=16.6 | ee ee ee ee 
le HA Dec GHA : 58 18:12 01:56 : : 
v D 30° 15: : : : 02:34 03:18 
0 179°27.0 N23°25 ° , < HF 20° ae ni 17:59 02:02 02:43 03:30 
5 26°15.3 4.6 ° ; 0 15:22 6:28 : 
1 194° 26.8 25.5 40°38 oe $21° 06.8 -9.6 60.9’ N 10° 15:10 s 17:36 02:13 02:59 03:50 
2 209° 26.7 255 Seine 9, 88 -9.5' 60.9’ 0° 14:59 a 17:16 02:22 03:13 04:08 
3 224° 26.6 254 oe 21°25.8 © -9.3' 60.9" 5:56 16:58 | 02:31 03:26 «04:25 
: 69°25.6 4.3’ 21°35.1 9.2’ ; S$ 10° | 14:48 5:41 : : 
239° 26.4 25.4 33° ' . 60.9 : 16:40 02:39 03: 
5 254°26.3 55 4 ae 4.2 21°44.2 -9.0' 60.9" 20° 14:37 5:25 16:20 02:49 pe a 
‘ . 4.1 21°53.1 -8.9' ‘9° 30° | 14:23 5:07 : : ; 5:00 
6 269°26.2 N23°25.3 9 60.9 3 : 15:58 02:59 04:09 : 
; : 112°35.1 4.0’ $22° i 35 14:16 4: : : 05:21 
7 284° 26.0 253 | 126° 2°02.0 -8.7' 60.9' ° ‘57 15:45 03:06 04:19 ; 
: 26°58.1 4.0’ 22°10.6 26 : 40 14:07 4:45 15: ; : 05:33 
3 ee 25.3 | 141°21.0 3.9" get a 45° | 13.57 oe o 7 See 05:47 
. . ° , - -o. : a zi t . 
10 | 320°25.6 25.2 | 196438 38" 22927.4 83°60. s50° | 13:46 14:13 14:50 | 03: Bens 
11 344° 25.5 25.1 ue eee 3.7 22°35.6 = 8.1" 60.9 52° | 13:40 14:05 14:40 a eae ae 28 
, ; : 3.6" 22° 43.6 7.9 ‘Q° 54° 13:34 : : : : 06:35 
12 359°25.4  .N23°25.1 ° : 9 60.9 : 3:57 14:28 03:41 05: 
: . 198°51.8 3.5’ §22° : 56° 13:27 3: : 5:13 06:46 
13 14°25.2 25.1 ° 2°51.5 -7.8' 60.9" 47 14:15 | 03:47 05:2 
. 213°14.3 3.5 ° ; : 58° | 13:20 : : :23 06:59 
14 29°25.1 2 22°59.2 -7.6' 60.9" 3:35 13:59 03:53 OS: : 
15 44°25.0 ee ee a es ee ee soo° | isi? i392 _taai_| oa01 055 07.32 
16 ° : : : 14.0 -7.3' ' ; - 
: 59° 24.8 24.9 | 256°21.4 3.3’ ashi - 3° 60.9" Sun 
7 74°24.7 24.9 ° 7.1 60.9 . Moon 
18 oe : : 270° 43.6 3.2’ 23°28.2 69" 60.0! Day Bano ine Mer. Mer.Pass. Age 
19 104°24.4 eee 285° 05.8 3.1 $23°35.0 -6.7' 60.9’ vd se Pass Upper Lower 11-13 
20 | 119°24.3 ice ot 2 Se 60.9’ poles __ nies | nna | bien nisioia eee 
: . 49. ' 4! : : 5 
21 134° 24.2 24.7 eu : oe 23° 48.2 -6.4 60.9’ 21 | 01:46 01:53 12:02 21:12 08:45 — 
22 149° ; ; 2.9 23°54.5 -6.2’ ' 22 | 01:59 02:06 2 : ; \ 
aa 9724.0 24.7 342° 33.8 2.9’ Brean a : 60.9 23 aoe 12:02 22:11 09:41 
164° 23.9 246 | 356°556 28° 700. -6.0' 60.9 : 02:19 12:02 23:13 10:41 a 
SD.=157 _ d=-0.0 8 24°06.6 5.9" 60.9" 
= ==! S.D.=16.6 
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June 24, 25, 26 (Thu., Fri., Sat.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 272°21.7 | 153°54.9 N22°25.6 | 141°55.8 N19°34.8 | 297°51.0  $11°36.9 | 316°56.9 $17°39.7 Alpheratz — 357°37.7 29°12.3 
1 287°24.1 | 168°54.1 25.0 | 156°56.7 34.4 | 312°53.5 36.9 | 331°59.5 39.8 Ankaa 353°10.1. = -42°11.2 
2 302°26.6 | 183°53.4 24.5 | 171°57.6 34.0 | 327°56.0 37.0 | 347°02.1 39.8 Schedar  349°34.3 56° 38.9 
3 317°29.1 | 198°52.6 ++ 24.0 | 186°58.5 ++ 33.5 | 342°58.5 ++ 37.0 2904.7 + + 39.9 Diphda 348°50.3.— -17°52.1 
4 332°31.5 | 213°51.8 23.4 | 201°59.3 33.1 | 358°01.0 37.0 17°07.3 39.9 Achernar — 335°22.7. 57° 07.5 
5 347°34.0 | 228°51.1 22.9 | 217°00.2 32.7 13°03.5 37.0 | 32°09.8 39.9 Hamal —327°54.6 23° 33.6 
6 2°36.5 | 243°50.3 N22°22.4 | 232°01.1 N19°32.3 | 28°06.0 $11°37.0 | 47°12.4 $17°40.0 Polaris 315°40.3 89°20.9 
7 17°38.9 | 258°49.5 21.8 | 247°02.0 31.9 | 43°08.5 37.1 | 62°15.0 40.0 Acamar 315°14.3 -40° 13.0 
8 32°41.4 | 273°48.8 21.3 | 262°02.9 31.5 | 58°10.9 37.1 | 77°17.6 40.1 Menkar 314 °09.4 4710.3 
9 47°43.8 | 288°48.0 ++ 20.7 | 277°03.8 ++ 311 | 73°13.4 ++ 37.1 | 929202 ++ 401 Mirfak = 308° 32.7 49°56.0 
10 62°46.3 | 303°47.2 20.2 | 292°04.6 30.7 | 88°15.9 37.1 | 107°22.8 40.1 Aldebaran == 290 '43.3 16° 33.0 
11 77°48.8 | 318°46.5 19.6 | 307°05.5 30.3 | 103°18.4 37.2 | 122°25.3 40.2 Rigel 281°07.0 8 10.7 
12 92°51.2 | 333°45.7 N22°19.1 | 322°06.4 N19°29.8 | 118°20.9 $11°37.2 | 137°27.9 $17°40.2 ee aioe ioe 
13. | 107°53.7 | 348°45.0 18.6 | 337°07.3 29.4 | 133°23.4 37.2 | 152°30.5 40.2 cinake, « o7e90E 6 mee a7ik 
14 | 122°56.2 3°44.2 18.0 | 352°08.2 29.0 | 148°25.9 37.2 | 167°33.1 40.3 Aa: aoa a3 
15 | 137°58.6 18°43.4 ++ 175 7°09.1 ++ 28.6 | 163°28.4 ++ 37.2 | 182°35.7 ++ 403 SB iceees TOkEEG 590k 6 
16 | 153°01.1 | 33°42.7 16.9 | 22°09.9 28.2 | 178°30.9 37.3 | 197°38.3 40.4 Si Bese ssbap A 
17 | 168°03.6 | 48°41.9 16.4 | 37°10.8 27.8 | 193°33.3 37.3 | 212°40.8 40.4 sien SucoL .cieead @ 
1g | 183°06.0 | 63°41.1 N22°15.8 | 52°11.7  N19°27.4 | 208°35.8  $11°37.3 | 227°43.4 $17°40.4 Adhara 255°085 —--29°001 
19 | 198°08.5 | 78°40.4 15.3 | 67°12.6 27.0 | 223°38.3 37.3 | 242°46.0 40.5 Procyon  244°54.2 5°10.2 
20 | 213°11.0 | 93°39.6 14.7 | 82°13.5 26.5 | 238°40.8 37.4 | 257°48.6 40.5 Pollux 243°21.2 27°58.5 
21 | 228°13.4 | 108°38.9 +) 141 97°14.4 ++ 26.1 | 253°43.3 ++ 37.4 | 272°51.2 ++ 406 Avior 234°16.4. ~—-59°34.8 
22 | 243°15.9 | 123°38.1 13.6 | 112°15.3 25.7 | 268°45.8 37.4 | 287°53.8 40.6 Suhail 222°48.7.—-43°313 
23 258° 18.3 138° 37.4 13.0 127°16.1 25.3 283° 48.3 37.4 | 302°56.3 40.6 Miaplacidus 221°39.4 -69°48.5 
Mer.pass.:05:50 v-0.8 d-0.5 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec : ee one eek 
enebola rs i. 
0 273°20.8 | 153°36.6 N22°12.5 | 142°17.0 N19°24.9 | 298°50.8 $11°37.4 | 317°58.9 $17°40.7 Gienah 175°465 —--17°39.7 
1 288° 23.3 168° 35.8 11.9 157°17.9 24.5 313°53.3 37.5 333°01.5 40.7 Acrux 173°03.2 -63° 13.3 
2 303°25.7 | 183°35.1 11.4 | 172°18.8 24.1 | 328°55.8 37.5 | 348°04.1 40.8 Gacrux 171°547 57° 14.2 
3 318°28.2 | 198°34.3 ++ 10.8 | 187°19.7 ++ 23.6 | 343°58.3 ++ 37.5 3°06.7 ++ 40.8 Alioth  166°155 55°51.0 
4 333°30.7 | 213°33.6 10.2 | 202°20.6 23.2 | 359°00.8 37.5 18°09.3 40.8 Spica 158°25.2-11°163 
5 348°33.1 | 228°32.8 09.7 | 217°21.5 22.8 14°03.3 37.6 | 33°11.9 40.9 Alkaid  152°54.2 49°12.7 
6 3°35.6 | 243°32.1 N22°09.1 | 232°22.3 N19°22.4 | 29°05.8 $11°37.6 | 48°14.4 $17°40.9 Hadar  148°39.7. — -60°28.7 
7 18°38.1 | 258°31.3 08.5 | 247°23.2 22.0 | 44°08.2 37.6 | 63°17.0 41.0 Menkent  148°00.8 = -36°28.6 
8 33°40.5 | 273°30.6 08.0 | 262°24.1 21.6 59° 10.7 37.6 78° 19.6 41.0 Arcturus 145°50.4 9°04.4 
9 48°43.0 | 288°29.8 ++ 07.4 | 277°25.0 ++ 21.2 | 74°13.2 ++ 37.7 | 93°22.2 41.0 Rigil Kent.  139°43.8 — -60°55.5 
10 63°45.5 | 303°29.0 06.8 | 292°25.9 20.7 | 89°15.7 37.7 | 108°24.8 41.1 Kochab —137°19.1 74° 04.4 
11 78°47.9 | 318°28.3 06.3 | 307°26.8 20.3 | 104°18.2 37.7 | 123°27.4 41.1 Zuben'ubi 136°59.0 —--16°07.8 
12 93°50.4 | 333°27.5 N22°05.7 | 322°27.7 N19°19.9 | 119°20.7 $11°37.7 | 138°30.0 $17°41.2 Alphecca  — 126°05.9 26° 38.7 
13 | 108°52.8 | 348°26.8 05.1 | 337°28.5 19.5 | 134°23.2 37.8 | 153°32.5 41.2 Antares = 112°19.0 -26° 28.7 
14 | 123°55.3 3°26.0 04.6 | 352°29.4 19.1 | 149°25.7 37.8 | 168°35.1 41.2 Atria 107°15.3 — -69°04.0 
15 | 138°57.8 | 18°25.3 ++ 04.0 7°30.3 ++ 18.7 | 164°28.2 ++ 37.8 | 183°37.7 41.3 Sabik — 102°05.8 = -15°45.0 
16 | 154°00.2 33°24.5 03.4 22°31.2 18.2 | 179°30.7 37.8 | 198°40.3 41.3 Shaula 96°13.9  -37°07.1 
17 | 169°02.7 48° 23.8 02.8 37°32.1 17.8 | 194°33.2 37.9 | 213°42.9 41.4 Rasalhague 96° 00.9 2set 
18 | 184°05.2 | 63°23.0 N22°02.3 | 52°33.0 N19°17.4 | 209°35.7  $11°37.9 | 228°45.5 Si7°41.4 || | ae eee a 
19 | 199°07.6 78° 22.3 01.7 67° 33.9 17.0 | 224°38.2 37.9 | 243°48.1 41.4 ane Nec : bean? - -4g6ha 9 
20 | 214°10.1 | 93°21.5 01.1 82°34.7 16.6 | 239°40.7 37.9 | 258°50.6 41.5 ‘i Ree wEoEL 0 eit 
21 | 229°12.6 | 108°20.8 22°00.5 97° 35.6 ++ 16.1 | 254°43.2 ++ 38.0 | 273°53.2 41.5 seit a a 
22 | 244°15.0 | 123°20.1 21°59.9 | 112°36.5 15.7 | 269°45.7 38.0 | 288°55.8 41.6 pee Peon caese a 
° ° ° ° . x . 
23 | 259°17.5 | 138°19.3 59.3 | 127°37.4 15.3 | 284°48.2 38.0 | 303°58.4 41.6 ence aear 4 Weta 
Mer. pass.:05:46 v-0.8 d-0.6 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 Enif 33°41.4 9°58.3 
Al Na‘ir 27°36.3.  -46°51.3 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.6 -29°30.4 
o | 274°20.0 | 153°18.6  N21°58.8 | 142°383  N19°14.9 | 299°50.7 $11°38.0 | 319°01.0  $17°41.6 aoe ee aoe 
1 289°22.4 | 168°17.8 58.2 | 157°39.2 14.5 | 314°53.2 38.1 | 334°03.6 41.7 a : : 
2 304°24.9 | 183°17.1 57.6 | 172°40.1 14.0 | 329°55.7 38.1 | 349°06.2 41.7 |[ Jun 24 Thu SHA Mer.pass 
3 319°27.3 | 198°16.3 ++ 57.0 | 187°41.0 ++ 13.6 | 344°58.2 ++ 381 4°08.8 ++ 41.8 Venus -241°33.2 13:45 
4 334°29.8 | 213°15.6 56.4 | 202°41.9 13.2 0°00.7 38.1 19°11.4 41.8 Mars  229°34.1 14:31 
5 349°32.3 | 228°14.8 55.8 | 217°42.7 12.8 15°03.2 38.2 | 34°13.9 41.8 Jupiter 25°29.4 04:08 
6 4°34.7 | 243°14.1 N21°55.2 | 232°43.6 N19°12.4 30°05.7 + $11°38.2 49°16.5 $17°41.9 Saturn 44° 35.3 02:52 
7 19°37.2 | 258°13.4 54.7 | 247°44.5 11.9 | 45°08.2 38.2 | 64°19.1 41.9 : 
8 34°39.7 | 273°12.6 54.1 | 262°45.4 11.5 | 60°10.7 38.3 | 79°21.7 42.0 an eae Beas ne ee 
9 49°42.1 | 288°11.9 ++ 53.5 | 277°46.3 .) ddd 75°13.2 ++ 383 | 949243 ++ 42.0 Mars 228°56.2 14.30 
10 64°44.6 | 303°11.1 52.9 | 292°47.2 10.7 | 90°15.7 38.3 | 109°26.9 42.1 janice: 25° 400 Gieoa 
11 79°47.1 | 318°10.4 52.3 | 307°48.1 10.3 | 105°18.2 38.3 | 124°29.5 42.1 Setiit 44°38.1 go:48 
12 94°49.5 | 333°09.6 N21°51.7 | 322°49.0 N19°09.8 | 120°20.7 $11°38.4 | 139°32.1 $17°42.1 
13. | 109°52.0 | 348°08.9 51.1 | 337°49.8 09.4 | 135°23.3 38.4 | 154°34.7 42.2 || Jun 26 Sat SHA — Mer.pass 
14 | 124°54.4 3°08.2 50.5 | 352°50.7 09.0 | 150°25.8 38.4 | 169°37.2 42.2 Venus 238°58.6 13:47 
15 | 139°56.9 | 18°07.4 ++ 49.9 7°51.6 ++ 08.6 | 165°28.3 ++ 384 | 1849398 ++ 423 Mars 228 °18.3 14:29 
16 | 154°59.4 | 33°06.7 49.3 | 22°52.5 08.1 | 180°30.8 38.5 | 199°42.4 42.3 Jupiter 25 °30.8 04:00 
17. | 170°01.8 48° 06.0 48.7 37°53.4 07.7 | 195°33.3 38.5 | 214°45.0 42.3 Saturn 44° 41.0 02:43 
1g | 185°04.3 | 63°05.2 N21°48.1 52°54.3. N19°07.3 | 210°35.8 $11°38.5 | 229°47.6 $17°42.4 Horizontal parallax 
19 | 200°06.8 | 78°04.5 47.5 | 67°55.2 06.9 | 225°38.3 38.6 | 244°50.2 42.4 Venus: 0.1 
20 | 215°09.2 | 93°03.7 46.9 | 82°56.1 06.5 | 240°40.8 38.6 | 259°52.8 42.5 Mars: 01 
21 | 230°11.7 | 108°03.0 ++ 46.3 | 97°57.0 -+ 06.0 | 255°43.3 ++ 38.6 | 2749554 ++ 425 
22 | 245°14.2 | 123°02.3 45.7 | 112°57.9 05.6 | 270°45.8 38.6 | 289°58.0 42.5 
23 | 260°16.6 | 138°01.5 45.0 | 127°58.7 05.2 | 285°48.3 38.7 | 305°00.6 42.6 
Mer. pass.:05:42 v-0.7 d-0.6 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 
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2021 June 24 to Jun. 26 














































































































































































































= Sun 
ju 
- — Dec GHA Moon 
79° 23.8 ° y Dec 
1 194°23.6 N23° 24.6 11°17.4 28 - d HP aa 
2 oe 24.5 25°3 : $24°12.3 5.7" Lat. wilight 
209° 23.5 24.5 5 9.2 2.7' 24°17.9 . 60.9’ Naut. Civil Sunrise S Twili 
3 224° 23.4 : 40°00.9 27 ence -5.5 60.3’ = ivi unset __ Twilight 
4 939°23.2 + 24.4 54°22.5 >. , 24° 23.3 -5.3' 60.8" pe Civi Naut. 
5 | 254°23.1 - eeu es ee gos’ || eee 
. : ‘ 
: ene a ee ee ee ee ee oe 
7 7 7 ° , ss -4. , 
284° 22.8 24.2 Cd 2.5 $24°43.1 ee 64° 
8 299°22 111°48.7 2.5 -4.6' 60.8" ; 
9 ee 24.1 126° 10.2 =e 24°47.5 4.4 60.8 a ool er 
: F : ‘ : 11 : 
10 | 329° 24.1 | 140°31.6 *  2a°518 4.2 60° 00:52 21:54 
11 re 24.0 154°53.0 24°55.9 -4.0 Soe N 58° Gide 02:37 21:28 23:12 
i ees 2401] 1699143 24 — 38° 608" 56° Geis 02:58 21:07 99:23 
iG 022.2 N23°23.9 | 183935 5°03.6 -3.6' 60.7" 54° | 00:48 03:15 | 2051 21: 
1 14°22.0 23.9 s a 2.3’ $25°07.1 . 52° 0 : 02:34 03:29 20:36 :53 
i cee 239 | 97570 23° 8°04 SS. | 1:34 02:52 03:41 | 20:24 oe 
44°21.8 . 23, 8.3 2.3) 25°13. ~3.2' 60.7" ° : 03:07 03:52 1:13 22:31 
16 59°21.6 23.7 226° 39.6 2.3 e130 3.1 60.7’ * 02:47 03:37 : 20:13 20:58 22: 
17 23.7 | 241° 25°16.5 — -2.9' N 40° oeaA 9:51 2:03 
: 74°21.5 23.6 ee 2.3’ 5°193 ee 60.7’ Ee 03:18 04:00 04:32 ; 20:28 21:18 
18 | soc214 —N29°23.6 | 269° oe oh ee Pl ee ee oe 
20 5], 23.5 | 284°04. 3’ $25°24.3 -2.3' Ai 20° | 04:29 On-0r 9:05 : ue 
1 119 21.1 23.4 oe 2.3 25°26.4 ee 60.6 N 10° Geet 04:58 05:23 3:43 19:32 20:06 
e 134°21.0 eae ||“ gies 59 2.3 95°08 4 1’ 60.6" 0° : 05:18 05:42 ae 19:07 19:37 
149°20.9 a 12°47. 2.3 pe -1.9' 60.6’ | eee. ase” Gee . 4 18:47 19:14 
3 164° 20.7 93.9 ee 2.3’ 25°318 pee 60.6’ s i. 05:27 = 05:54 Onae 206 18:29 18:55 
SD.=15.7 d=-0.0 ———_ 25°33.3 ae ae ae on 06:11 06:35 ibe 18:12 18:38 
Fri GHA = S.D.=16.6 oko. ea, oS 
ec ° ; : 07:0 : ; 18:06 
0 179° 20.6 = ene y De 40° | 06:18 06:52 07: . 6:57 17:25 17: 
7 a N23°23.2 | 355°5 c d HP 45 06:28 = O7: 28 6:43 17:1 - 
> | aes 23.1 250.9 2.3' — $25°34.5 S 50° Bo ES) || “tees pee eel 
209° 20.3 ; 10°12.2 2.3’ 234.5 -1.1' 60.5" © | 06:40 07:22 17:00 17:37 
3 ° 23.0 24° 25°35.5 , 52 08:00 
224°20.2 2 4°33.5 2.3" 25°36, -0.9' 60.5’ 06:45 = 07:29 : 6:05 16:44 17: 
4 | 239°20.1 go) Beek 28 ee 8 0 plage wa. Gee ae 3 
5 54°19 9 . 53°16.2 2.4’ : -0.5' 60.5 56° | 06:57 07: : 5:44 16:2 : 
22.8 67°37, = 25°37.4 -0.4 oe 58° 7:46 08:34 28 17:14 
: rope N23°22.8 oe 2.4 25°377-0.2" ae 5 60° S ed 08:48 ae oe 17.08 
7 . 2.4’ — §25° ‘ : : 09:06 : 17:02 
8 baa 22.7 96°20 4 ; 37.8 0.0" , 5:00 15:57 : 
9 | 314°194 Bol aug: oe oe. poe lhe Mogan = 
10 329° 19. 22.5 | 125°03.3 es 25° 37.3 04 © 60.4" Thu Fri S Moonset 
14 foe ole Ge eee ; 60.4" |) N 72° t Thu Fri 
344°19.1 SoA 9°24.9 2.6" 25°36.1 0.67 60.4’ —_ — —_ Sat 
12 359°19.0 5 . 153° 46.4 2.6 25° . 0.8" 60.3’ N 70° = — Le = —_ 
13 14°18.9 N23°22.3 | 168°08.0 26’ $2 ee ee 6° | —_ _ —_ —_ —_ 
: 22. : : 5° 34. , 3 =a = 
- 29°18.7 eek ae ee eee. a. “ea a — = = = = al 
44°1 . 4 , : : 60.3’ : sii, = 
16 59° 8.6 22.1 211°13.2 2.7 25°31.5 1.5’ 62° 22:33 : 00:20 00:41 : = 
18.5 2 : 2.8 25° 60.2 ° : 23:28 23: 00:52 02:28 
17 . 20 | 225°35 : 29.8 17’ : 60 21:57 :50 01:22 : : 
74° 18.4 0 28 ° 60.2 : 22:56 : 02:01 03: 
18 : 21.9 239°56.9 ; 25° 28.0 1.9’ 60.2" N 58° 21: 23:27 01:50 02:3 3:20 
see ae 2 a ee pooi:|| 22 isa 228223108 | O22 ee 
20 nee 21.8 | 268°40.8 a $25°23.8 2.3" 60.4’ 54° one ae 22:52 02:30 oO 04:15 
21 134°17.8 21.7 283°029 3.1 25°21.4 25° 60.1’ 52° | 20:40 ac 22:39 02:45 ao 04:34 
22 iaeeage 21.6 | 2979250 3.2" aeeigG Be! BO" a ee 42 22:27 | 02:58 03:5 04:50 
2 a 21.5 aa: . 25°16.1 ; oe 45° ; 1:30 22:16 (54 05:04 
3 164°17 311°47.2 3.2’ 2.8 60.1 20:01 2 03:10 04: 
a ol eee Seer ee. ee Vl) aoe | 10: 1:04 21:54 | 03:34 06 08:16 
= aay 5 3.3" eebiga:- aa 60.0 ae 19:41 20:44 ~—«-21:36 04:32 05:41 
S.D.= ae 5°) 19:24 20:27 03:54 04:53 
Sat GHA D .=16.4 30 19:09 50:13 21:21 04:10 05-10 06:01 
bebe GHA 20° : : 21:08 ; : 06:17 
0 18: 04:24 
i i Nee Se = zs d Hp || N 10° a ee he oe) oe 
2 | s00°172 ee ee ee ee pel ee Gee anes ee ee 
3 eae 21.2 9° ce 25°03.4 3.5' = S 10° ; ; 20:08 05:28 ; 07:17 
224°17.0 23 16.8 3.5 54° 5’ 59.9 0° | 17:42 18:46 06:33 07:36 
4 239° 16.9 1 23°39.4 3.6' 388 37° 59.9’ 20° 17:20 1 : 19:50 05:47 06: , 
5 254°16.8 ene 38°02.0 3.7" a. 3.9' 59.9" 30° | 16:56 ne 19:30 | 06:08 . so 
Ed) cerig? “Nees ee 35° | tol a oe ae ae 
7 284° 16. : 66° 47.6 ; : 4.2' 59.8" 16:24 ‘ : 06:47 : : 
8 iia 20.8 81°10.5 i 524° 43.6 4.4’ 59.8’ 45° 16:04 . 18:39 07:03 toa pegs 
9 314°16.3 one 95°33.6 4.1" ae 46 59.8" S50° | 15:39 16:43 18:20 | 07:23 08:32 et 
10 329°16.1 nee 109°56.7 4.2’ A AT ‘> 52° 17:57 : 
: : 2 59.7 15:27 : 07:47 : 
11 344°16.0 ae 124°19.9 4.3 see 4.9' 59.7" 54° | 15:13 ae aes 07:59 ce ce 
12 359° 15.9 . 138°43.2 4.3’ oe 5.1' 59.7" 56° | 14:57 : 7:34 08:13 09. :03 
; N23° 20.3 ° : 24°19.5 5.2" . ° : 16:00 17:19 :24 10:16 
13 14° : 153° 06. ' : 59.6 58 14:3 08:29 : 
14 ete! 20.2 oe be $24°14.2 5.4’ 59.6" S 60° Hee ae 17:02 | 08:47 eae 10:31 
15 44°15.5 20.1 181°537 46 2408.7 55’ 59.6" : 16:42 09:10 ‘Gas 10:48 
16 59° 15.4 ead ee ee ee Sun = 
17 74° “ 19.9 210°41.2 ot 23°57.4 5.9’ 59.5’ Da Eqn.of Time Moon 
15.2 19.9 Sa 4.9 23°51.4 9.5 ly i, Mer. M 
18 89°15.1 . 225° 05.1 5.0 93° : 6.0' 59.5’ 00 12h P. er.Pass. Age 
19 sae N23°19.8 | 239° : 3°45.3 6.2’ , mm:ss 2 = Upper — Lo 
104°15.0 19.7 39 29.1 5.1 $23°39.1 504 mMnss hh:mm hh:mm WET: 14-16 
I ate 19.6 ers 5.2 23°32.7 a 59.4" a 02:25 02:31 12:03 hem 100-8578 
134°14.7 a6. 17.5 5.3’ a5e 5 59.4 5 | 02:38 02:4 : = 11:45 —~ 
22 | 149°14.6 el eee ee eee ee 26 44 12:03 _| 00: \ 
4 59.3 02:50 : 17 12: 
23 164°14.5 i 297° 06.3 55) a 6.8" 59.3’ 02:56 12:03 01:21 oe q / 
SD.—15.7 3 311° 30.8 5.6" Snes 6.9' 59.3’ : ea 
= d=-0.1 5.7 7.0" 59.2’ 
S.D.=16.2 
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June 27, 28, 29 (Sun., Mon., Tue.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 275°19.1 | 153°00.8 N21°44.4 | 142°59.6 N19°04.8 | 300°50.8 $11°38.7 | 320°03.1 $17°42.6 Alpheratz  357°37.7 29° 12.3 
1 290°21.6 | 168°00.1 43.8 | 158°00.5 04.3 | 315°53.3 38.7 | 335°05.7 42.7 Ankaa 353°10.1 -42°11.2 
2 305°24.0 | 182°59.3 43.2 | 173°01.4 03.9 | 330°55.8 38.8 | 350°08.3 42.7 Schedar  349°34.3 56° 38.9 
3 320°26.5 | 197°58.6 ++ 42.6 | 188°02.3 ++ 03.5 | 345°58.4 ++ 388 5°10.9 ++ 42.8 Diphda 348°50.2—-17°52.1 
4 335°28.9 | 212°57.9 42.0 | 203°03.2 03.1 1°00.9 38.8 | 20°13.5 42.8 Achernar 335°22.6 = -57°07.5 
5 350°31.4 | 227°57.1 41.4 | 218°04.1 02.6 | 16°03.4 38.8 | 35°16.1 42.8 Hamal —327°54.6 23° 33.6 
6 5°33.9 | 242°56.4 N21°40.8 | 233°05.0 N19°02.2 | 31°05.9 $11°38.9 | 50°18.7  $17°42.9 Polaris 315°39.0 89° 20.9 
7 20°36.3 | 257°55.7 40.1 | 248°05.9 01.8 | 46°08.4 38.9 | 65°21.3 42.9 Acamar — 315°14.3° -40° 13.0 
8 35°38.8 | 272°55.0 39.5 | 263°06.8 01.4 | 61°10.9 38.9 | 80°23.9 43.0 Menkar 314 09.4 4710.3 
9 50°41.3 | 287°54.2 ++ 38.9 | 278°07.7 -+ 00.9 76°13.4 ++ 39.0 95°26.5 -- 43.0 Mirfak — 308°32.7 49° 56.0 
10 65°43.7 | 302°53.5 38.3 | 293°08.5 00.5 | 91°15.9 39.0 | 110°29.1 43.0 Aldebaran 290° 43.2 16°33.0 
11 80°46.2 | 317°52.8 37.7 | 308°09.4  — 19°00.1 | 106°18.4 39.0 | 125°31.7 43.1 Rigel 281°07.0 8° 10.6 
12 95°48.7 | 332°52.0 N21°37.0 | 323°10.3  N18°59.6 | 121°20.9 $11°39.1 | 140°34.2 $17°43.1 eae Sessee stare 
13. | 110°51.1 | 347°51.3 36.4 | 338°11.2 59.2 | 136°23.5 39.1 | 155°36.8 43.2 ce a, oy nes gear 
14 125°53.6 2°50.6 35.8 | 353°12.1 58.8 | 151°26.0 39.1 | 170°39.4 43.2 ‘ni a Sree ALG 443 
15 140°56.1 17°49.9 ++ 35.2 8°13.0 ++ 58.4 | 166°28.5 ++ 39.2 | 1859420 +--+ 43.2 ae ies am Beitee aioe 
16 | 155°58.5 | 32°49.1 34.5 | 23°13.9 57.9 | 181°31.0 39.2 | 200°44.6 43.3 re. een. iesbas a 
17 | 171°01.0 | 47°48.4 33.9 | 38°14.8 57.5 | 196°33.5 39.2 | 215°47.2 43.3 TOL Sehe@ogd. -.cigeale 
18 | 186°03.4 | 62°47.7 N21°33.3 | 53°15.7 N18°57.1 | 211°36.0 $11°39.2 | 230°49.8  $17°43.4 Adhara  255°085  -29°00.1 
19 | 201°05.9 | 77°47.0 32.7 | 68°16.6 56.6 | 226°38.5 39.3 | 245°52.4 43.4 Procyon 244°54.2 5°10.2 
20 | 216°08.4 | 92°46.2 32.0 | 83°17.5 56.2 | 241°41.1 39.3 | 260°55.0 43.5 Pollux 243°21.2 27°58 5 
21 231°10.8 | 107°45.5 ++ 31.4 98°18.4 ++ 55.8 | 256°43.6 ++ 39.3 | 275°57.6 ++ 43.5 Avior —-234°16.4 -59°34.8 
22 | 246°13.3 | 122°44.8 30.8 | 113°19.2 55.4 | 271°46.1 39.4 | 291°00.2 43.5 Suhail 222°48.7 —--43°31.2 
23 261°15.8 137° 44.1 30.1 128°20.1 54.9 286° 48.6 39.4 306°02.8 43.6 Miaplacidus 221°39.5 -69°48.5 
Mer.pass.:05:38 v-0.7 d-0.6 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.9  61°38.5 
Denebola 82° 28.0 4° 27.3 
0 276°18.2 | 152°43.4 N21°29.5 | 143°21.0 N18°54.5 | 301°51.1 $11°39.4 | 321°05.4 $17°43.6 Gienah 75°465  -17°39-7 
1 291°20.7 | 167°42.6 28.9 | 158°21.9 54.1 | 316°53.6 39.5 | 336°08.0 43.7 Keri 73°03.2 --63°133 
2 306°23.2 | 182°41.9 28.2 | 173°22.8 53.6 | 331°56.1 39.5 | 351°10.6 43.7 Gacrux 71°54.7 --57°14.2 
3 321°25.6 | 197°41.2 ++ 27.6 | 188°23.7 ++ 53.2 | 346°58.7 ++ 39.5 6913.1 ++ 43.8 Alioth 66°155 55°51.0 
4 336°28.1 | 212°40.5 27.0 | 203°24.6 52.8 2°01.2 39.6 | 21°15.7 43.8 Spica 58°252  -11°163 
5 351°30.6 | 227°39.8 26.3 | 218°25.5 52.3 | 17°03.7 39.6 | 36°18.3 43.8 Alkaid 52°54.2 49°12.7 
6 6°33.0 | 242°39.0 N21°25.7 | 233°26.4 N18°51.9 | 32°06.2 $11°39.6 | 51°20.9 $17°43.9 Hadar 48°39.7 -60°28.7 
7 21°35.5 | 257°38.3 25.0 | 248°27.3 51.5 | 47°08.7 39.7 | 66°23.5 43.9 Menkent 48°00.8 -36°28.6 
8 36°37.9 | 272°37.6 24.4 | 263°28.2 51.1 | 62°11.3 39.7 | 81°26.1 44.0 Arcturus 45°50.4 9°04.5 
9 51°40.4 | 287°36.9 ++ 23.7 | 278°29.1 ++ 50.6 | 77°13.8 ++ 39.7 | 96°28.7 ++ 44.0 Rigil Kent. 39°43.8  -60°55.5 
10 66°42.9 | 302°36.2 23.1 | 293°30.0 50.2 | 92°16.3 39.8 | 111°31.3 44.0 Kochab 37°19.2 74° 04.4 
11 81°45.3 | 317°35.5 22.5 | 308°30.9 49.8 | 107°18.8 39.8 | 126°33.9 44.1 Zuben' ubi 36°59.0 -16°07.8 
12 96°47.8 | 332°34.7  N21°21.8 | 323°31.8 N18°49.3 | 122°21.3 $11°39.8 | 141°36.5 $17°44.1 Alphecca 26° 05.9 26° 38.7 
13 111°50.3 | 347°34.0 21.2 | 338°32.7 48.9 | 137°23.9 39.9 | 156°39.1 44.2 Antares 12°19.0  -26°28.7 
14 126°52.7 2°33.3 20.5 | 353°33.5 48.5 | 152°26.4 39.9 | 171°41.7 44.2 Atria 07°15.3  -69°04.0 
15 141°55.2 17° 32.6 ++ 19.9 8°34.4 ++ 48.0 | 167°28.9 ++ 39.9 | 186°44.3 ++ 44.3 Sabik 02°05.8 — -15°45.0 
16 156°57.7 32°31.9 19.2 23°35.3 47.6 | 182°31.4 40.0 | 201°46.9 44.3 Shaula 96°13.9 — -37°07.1 
17 | 172°00.1 | 47°31.2 18.6 | 38°36.2 47.2 | 197°33.9 40.0 | 216°49.5 44.3 Rasalhague 96" 00.9 2°32.8 
18 | 187°02.6 | 62°30.5 N21°17.9 | 53°37.1 N18°46.7 | 212°36.5  $11°40.0 | 231°52.1 $17°44.4 e ae en eas 
19 202° 05.0 77°29.7 17.3 68°38.0 46.3 | 227°39.0 40.1 | 246°54.7 44.4 one anes eee pore 
20 | 217°07.5 92°29.0 16.6 | 83°38.9 45.9 | 242°41.5 40.1 | 261°57.3 44.5 ¥ ae oerrLG Reet 
21 232°10.0 | 107°28.3 ++ 15.9 98°39.8 ++ 45.4 | 257°44.0 ++ 40.1 | 276°59.9 ++ 445 aie ene BER 
22 | 247°12.4 | 122°27.6 15.3 | 113°40.7 45.0 | 272°46.5 40.2 | 292°02.5 44.6 Bee ae eee 
° ° ° ° ° . = . 
23 | 262°14.9 | 137°26.9 14.6 | 128°41.6 44.6 | 287°49.1 40.2 | 307°05.1 44.6 ae iosey eas 
Mer. pass. :05:34 v-0.7 d-0.6 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 Enif 33°41.4 9°58.3 
Al Na’ir 27°36.3.  -46°51.3 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.6 -29° 30.4 
0 | 277°17.4 | 152°26.2 N21°14.0 | 143°425  N18°44.1 | 302°51.6 $11°40.2 | 322°07.7 $17°44.6 Scheat = 13°47.8 28° 11.7 
: : ; ; : : : , Markab 13°32.6 15°19.1 
1 292°19.8 | 167°25.5 13.3 | 158°43.4 43.7 | 317°54.1 40.3 | 337°10.3 44.7 
2 307°22.3 | 182°24.8 12.6 | 173°44.3 43.3 | 332°56.6 40.3 | 352°12.8 44.7 Jun 27 Sun SHA Mer.pass 
3 322°24.8 | 197°24.1 ++ 12.0 | 188°45.2 ++ 42.8 | 347°59.2 ++ 403 7915.4 ++ 44.8 Venus _237°41.7 13:49 
4 337°27.2 | 212°23.4 11.3 | 203°46.1 42.4 3°O1.7 40.4 | 22°18.0 44.8 Mars  227°40.5 14:27 
5 352°29.7 | 227°22.7 10.7 | 218°47.0 41.9 | 18°04.2 40.4 | 37°20.6 44.9 Jupiter 25°31.7 03:56 
6 7°32.2 | 242°22.0 N21°10.0 | 233°47.9 N18°41.5 33°06.7 $11°40.4 52°23.2 $17°44.9 Saturn 44°44.1 02:39 
7 22°34.6 | 257°21.2 09.3 | 248°48.8 41.1 | 48°09.3 40.5 | 67°25.8 44.9 
8 37°37.1 | 272°20.5 08.7 | 263°49.7 40.6 | 63°11.8 40.5 | 82°28.4 45.0 || 7un meas aos eee 
9 52°39.5 | 287°19.8 ++ 08.0 | 278°50.6 ++ 40.2 | 78°143 ++ 405 | 97°31.0 ++ 45.0 Mars 227°02.8 14.96 
10 67°42.0 | 302°19.1 07.3 | 293°51.5 39.8 | 93°16.8 40.6 | 112°33.6 45.1 faseer 95°32.9 03:52 
11 82°44.5 | 317°18.4 06.6 | 308°52.4 39.3 | 108°19.4 40.6 | 127°36.2 45.1 5 P oye, ; 
aturn 44° 47.1 02:35 
12 97°46.9 | 332°17.7 N21°06.0 | 323°53.2 N18°38.9 | 123°21.9 $11°40.7 | 142°38.8 $17°45.2 
13 112°49.4 | 347°17.0 05.3 | 338°54.1 38.4 | 138°24.4 40.7 | 157°41.4 45.2 Jun 29 Tue SHA — Mer.pass 
14 127°51.9 2°16.3 04.6 | 353°55.0 38.0 | 153°27.0 40.7 | 172°44.0 45.2 Venus — 235°08.8 13:51 
15 142°54.3 17°15.6 -+ 04.0 8°55.9 ++ 37.6 | 168°295 ++ 40.8 | 187°466 ++ 45.3 Mars 226°25.1 14:24 
16 157°56.8 32°14.9 03.3 23°56.8 37.1 | 183°32.0 40.8 | 202°49.2 45.3 Jupiter 25° 34.2 03:48 
17 172°59.3 47°14.2 02.6 38°57.7 36.7 | 198°34.5 40.8 | 217°51.8 45.4 Saturn 44° 50.3 02:31 
1g | 188°01.7 | 62°13.5 N21°01.9 | 53°58.6 N18°36.3 | 213°37.1 $11°40.9 | 232°54.4 $17°45.4 Horizontal parallax 
19 | 203°04.2 | 77°12.8 01.2 | 68°59.5 35.8 | 228°39.6 40.9 | 247°57.0 45.5 Venus: 0.1 
20 | 218°06.7 | 92°12.1 21°00.6 | 84°00.4 35.4 | 243°42.1 41.0 | 262°59.6 45.5 Mars: 01 
21 | 233°09.1 | 107°11.4 20°59.9 | 99°01.3 ++ 34.9 | 258°44.7 ++ 41.0 | 278°02.2 ++ 45.6 
22 | 248°11.6 | 122°10.7 59.2 | 114°02.2 34.5 | 273°47.2 41.0 | 293°04.8 45.6 
23 | 263°14.0 | 137°10.0 58.5 | 129°03.1 34.1 | 288°49.7 41.1 | 308°07.4 45.6 
Mer.pass.:05:30 v-0.7 d-0.7 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 























120 





2021 June 27 to Jun. 29 




















































































































































































































h Sun Moon 
Sun GHA Dec GHA i Dec d HP Lat. Twilight : Sunrise Sunset . _Twilight 
0 179°14.3N23°19.2 | 325°55.5 5.7° $22°586 7.2" 59.2’ Nauen GN! ou ELLE 
1 194°14.2 19.1 340° 20.3 5.9’ 22°51.3 C3: 59.2’ N 72° 
2 209°14.1 19.0 354°45.2 6.0' 22° 43.9 7.5' 59.1’ N 70° 
3 224°13.9 - 18.9 9°10.2 6.1' 22° 36.4 7.6' 59.1’ 68° 
4 239°13.8 18.8 23°35.4 6.2" 22°28.7 7.7 59.1’ 66° 
5 254° 13.7 18.7 38°00.6 6.3’ 22°21.0 7.9’ 59.0’ 64° 01:37 22:29 
6 269° 13.6 N23°18.6 52° 26.0 6.4' $22°13.0 8.0' 59.0’ 62° 02:14 21:52 
7 284°13.4 18.4 66°51.5 6.6" 22°05.0 8.1' 59.0’ 60° 00:57 02:40 21:27 23:08 
8 299° 13.3 18.3 81° 17.1 6.7" 21°56.8 8.2" 58.9" N 58° 01:45 03:00 21:07 22:91 
9 314° 13.2 * 18:2 95°42.8 6.8 21 385 8.4 58.9" 56° 02:14 03:16 20:50 21:52 
10 329°°13.0 18.1 110° 08.7 6.9" 21 °40.0 8.5" 58.8 54° 00:52 02:36 03:30 20:36 21:30 23:13 
11 344°12.9 18.0 124° 34.7 7.0' 21°31.5 8.6 58.8 52° 01:37 02:54 03:43 20:24 21:12 22:29 
12 359°12.8 N23°17.9 139°00.7 7.2" $21°22.8 8.7' 58.8" 50° 02:04 03:09 03:53 20:13 20:57 22:02 
13 14°12.7 17.8 153° 27.0 7.3' 21°14.0 8.9' 58.7’ 45° 02:49 03:38 04:16 19:51 20:28 21:18 
14 29°12.5 17.7 | 167°53.3 7.4" 21°05.1 9.0" 58.7’ Niaoe | GSaG" “Gan. Gaga 19:33 20:06 Sb:a7 
15 44°12.4 - 17.6 | 182°19.7 7.5° 20°56.1 9.1’ 58.7" an@ | onde Gao GASES 19:18 19046 20.24 
16 59°12.3 17.5 | 196°46.3 7.6" 20°46.9 9.2’ 58.6" 0° | 0404 434. 05.01 (os. 108s 90:06 
17 74°12.1 17.4 211°13.0 7.8 20° 37.7 9.3 58.6 20° 04:30 04:59 05:23 18:43 19:08 9:37 
18 89°12.0 N23°17.2 225° 39.8 7.9' $20° 28.3 9.4' 58.5" N 10° 04:52 05:19 05:42 18:24 18:47 19:15 
19 104°11.9 17.1 240° 06.8 8.0' 20°18.9 9.5" 58.5’ (ae 05:11 05:37 06:00 18:07 18:30 18:56 
20 119°11.8 17.0 254° 33.8 8.1’ 20°09.3 9.6’ 58.5’ ° : : : ‘ : : 
21 134°11.6 - 16.9 269°01.0 8.2" 19°59.6 9.7' 58.4’ = oe oa ae nee | ie ee 
22 149°11.5 16.8 283° 28.3 8.4' 19° 49.8 9.8" 58.4’ 30° 06:00 06:30 06:56 17:10 17:37 18:06 
23 164°11.4 16.7 297°55.7 8.5' 19°39.9 9.9" 58.4’ ° : : : : ; ; 
35 06:09 06:41 07:09 16:58 17:26 7:58 
SD.=15.7 d=-0.1 S.D.=16.0 40° 06:18 06:52 07:23 16:44 17:14 17:48 
45° 06:29 07:06 07:40 16:27 17:01 7:38 
Men ae Dee one ¥ pee e = s50° | 06:40 07:22 08:00 | 16:07 16:45 7:27 
0 179°11.3 N23° 16.6 312° 23.3 8.6" $19°29.9 0.0° 58.3’ 52° 06:45 07:29 08:10 15:57 16:38 17:21 
1 194°11.1 16.4 326°50.9 8.7' 19°19.9 0.1' 58.3’ 54° 06:51 07:37 08:21 15:46 16:30 7:16 
2 209°11.0 16.3 341°18.7 8.8" 19°09.7 0.2’ 58.2’ 56° 06:57 07:46 08:33 15:33 16:21 17:10 
3 224°10.9 + 16.2 355° 46.6 9.0' 18°59.4 0.3’ 58.2 58° 07:04 07:56 08:48 15:19 16:11 17:03 
4 239° 10.7 16.1 10°14.7 9.1' 18°49.1 0.4' 58.2 S 60° 07:11 08:08 09:05 15:02 15:59 6:56 
5 254° 10.6 16.0 24°42.8 9.2" 18° 38.6 0.5' 58.1’ 
6 269°10.5 N23°15.8 39° 11.1 9.3" §18°28.1 0.67 58.1" Lat. Moonrise Moonset 
7 284° 10.4 15.7 53°39.4 9.4" 18°17.4 10.77 58.0" Sun Mon Tue Sun Mon Tue 
8 299°10.2 15.6 68°07.9 9.6’ 18°06.7 0.8’ 58.0’ N 72° = = 01:42 = = 06:57 
9 314°10.1 * 15.5 82° 36.5 9.7' 17°55.9 0.8" 58.0’ ° é ; . 3 
10 | 329°10.0 15.3 | 97°05.3 9.8’ 1745.0 10.9" 57.9! m / a nae nage — =e Hy 
; ; : , : : : : : 
11 344° 09.9 15.2 111°34.1 9.9 17° 34.1 1.0 57.9 66° 01:08 00:43 00:30 03:47 06:07 08:04 
12 359°09.7 N23°15.1 126°03.1 10.0’ $17° 23.0 LY 57.9’ 64° 00:21 00:19 00:16 04:33 06:31 08:18 
13 14°09.6 15.0 140° 32.1 10.1’ 17°11.9 1,2' 57.8 62° 23:59 ot 00:03 05:03 06:49 08:29 
14 29° 09.5 14.8 155° 01.3 ao eee 3 57.8" 60° 23:43 23:52 23:58 05:26 07:05 08:39 
15 44°09.4 - 14.7 | 169°30.6 10.4' 16°49.4 3’ 57.7 ‘ : : ; : : : 
16 59° 09.2 iag.| 14°00 to <taeaea aia “sy yr || MOP, | :ceee. Se o2ebe |) Oe eT OT 
17 74°09.1 14.5 198° 29.6 10.6’ 16° 26.7 1.4 57.7’ 2 retin ee renee 06:00 07-28 08:55 
54 23:07 23:28 23:43 06:13 07:38 09:01 
18 89°09.0 N23° 14.3 212°59.2 10.7’ $16°15.2 1.5’ 57.6 52° 22:58 23:21 23:39 06:24 07:47 09:07 
19 104°08.9 14.2 227° 29.0 10.8’ 16° 03.7 1.6’ 57.6 50° 22:50 23:15 23:35 06:34 07:54 09:12 
20 oe a pees ad oo i oe 45° | 22:32 23:02 23:27 06:56 08:11 09:23 
21 134°08. - 13. 56°28. 11.0" 15°40.4 7 575 F ; : 
22 149°08.5 13.8 | 270°58.8 111’ 15°286 11.8’ 575° || N40 | 22:18 22:52 23:20 | 07:13 08:24 09:33 
23 164°08.3 13.7 285°29.0 11.2" 15°16.8 18° 57.4" 35 22:06 22:42 23:14 07:27 08:35 09:41 
a = A . a a 30° 21:55 22:34 23:09 07:39 08:45 09:48 
SD.=15.7  d=-0.1 $.D.=15.8 20° | 21:36 22:20 22:59 08:00 09:02 10:00 
N 10° 21:20 22:08 22:51 08:19 09:17 0:10 
Tue one Dec one e Dec d me o° | 21:05 21:56 22:44 | 08:36 09:30 ~—«:10:20 
0 179° 08.2 N23°13.5 299°59.3 11.3’ $15°04.9 1.9’ 57.4’ ° : ‘i : . x ; 
1 194°08.1 13.4 314° 29.7 11.4 14°53.0 2.0' 57.4 $ ac ee a ae nee Ce ee 
2 209° 08.0 13.3 | 329°00.2 115’ 149410 12.0' 57.3’ eae eee ee 
3 224°07.8 - 13.1 | 343°308 11.6" = 149290 12.1" 57.3" Slee fea ee, O68 
4 239°07.7 13.0 358°01.5 IL 14° 16.9 21 57.2! 40° 19:50 21:00 22:07 09:56 10:34 11:05 
5 254° 07.6 29 | 129323 118 14°04.8 12.2" 87.2 yee |, dene oaue’ °oeoy.ll “Geie. “due. cioa 
6 269° 07.5 N23°12.7 27°03.2 11.9’ $13°52.6 2.2! 57.2’ ° 2 . ‘ . 3 : 
t 284° 07.3 12.6 41°34.1 12.0' 13° 40.3 2.3' 57.1’ s a ise ee se ea 6 en 
8 299°07.2 12.4 56°05.2 12.1' 13° 28.0 2:3: 57.1’ ° ; : : : ; : 
9 314°07.1 - 123 | 70°36.4 = 12.2’ 13°15.7. 12.4" 57.1’ Si) see eee. oe oe: ee eo 
10 329° 07.0 122 85°07.7 123" 13°033 24 57.0" 56 18:47 20:14 21:38 11:04 11:25 1:40 
11 344° 06.9 120 99°39.1 120.4" 12°508 25" 57.0" 58° 18:34 20:05 21:32 11:17 11:35 11:46 
. . . ‘i : : : S 60° 18:19 19:55 21:26 11:33 11:46 1:54 
12 359°06.7 N23°11.9 114°10.6 12.5' $12°38.3 2.5' 56.9’ 
13 14° 06.6 11.7 128°42.1 12.6' 12°25.8 2:5° 56.9’ Sun Moon 
14 29°06.5 11.6 143°13.8 12.7' 12°'13.2 2.6' 56.9’ Da Eqn.of Time Mer Mer.Pass. Age 
15 44° 06.4 - 114 | 157°45.5 = 12.8" 12°00.6 2.6' 56.8’ _ oo" 12h Pass Upper Lower 7-19 
16 59° 06.2 11.3 172°17.4 12.9' 11°48.0 oy" 56.8’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 90-73% 
17 74° 06.1 111 | 186°49.3 13.0’ 11°35.3 12.7° 56.8 > | i Ga 12-03 een deen | 
18 89°06.0 N23°11.0 201° 21.3 13.1' $11°22.6 2.7' 56.7’ Fi 5 : : : { ) 
19 104°05.9 10.9 215°53.4 13.1' 11°09.8 2.8' 56.7’ = Oa ona a ee Ay ») 
20 119° 05.7 10.7 230° 25.6 13.2’ 10°57.0 2.8' 56.7’ : : : : ; 
21 134° 05.6 - 10.6 244°57.8 13.3’ 10° 44.2 2.8' 56.6’ 
22 149°05.5 10.4 259° 30.2 13.4' 10°31.4 2.9' 56.6’ 
23 164°05.4 10.3 274° 02.6 13.5' 10°18.5 2.9" 56.6’ 
SD.=15.7  d=-0.1 S.D.=15.5 
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June 30, 01, 02 (Wed., Thu., Fri.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 278°16.5 | 152°09.3  N20°57.8 | 144°04.0 N18°33.6 | 303°52.2 $11°41.1 | 323°10.0 $17°45.7 Alpheratz  357°37.7 29° 12.3 
1 293°19.0 | 167°08.6 57.2 | 159°04.9 33.2 | 318°54.8 41.1 | 338°12.6 45.7 Ankaa 353°10.0. —--42°11.2 
2 308°21.4 | 182°07.9 56.5 | 174°05.8 32.7 | 333°57.3 41.2 | 353°15.2 45.8 Schedar  349°34.2 56°38.9 
3 323°23.9 | 197°07.3. ++ 55.8 | 189°06.7 ++ 32.3 | 348°598 -+ 412 8°17.8 ++ 45.8 Diphda 348°50.2.—-17°52.1 
4 338°26.4 | 212°06.6 55.1 | 204°07.6 31.9 4°02.4 41.3 | 23°20.4 45.9 Achernar 335°22.6 = -57°07.5 
5 353°28.8 | 227°05.9 54.4 | 219°08.5 31.4 | 19°04.9 41.3 | 38°23.0 45.9 Hamal  327°54.6 23°33.6 
6 8°31.3 | 242°05.2 N20°53.7 | 234°09.4 N18°31.0 34°07.4  §11°41.3 53°25.6  $17°45.9 Polaris 315°37.9 89° 20.9 
7 23°33.8 | 257°04.5 53.0 | 249°10.3 30.5 | 49°10.0 41.4 | 68°28.2 46.0 Acamar = 315°14.3, -40° 13.0 
8 38°36.2 | 272°03.8 52.3 | 264°11.2 30.1 | 64°12.5 41.4 | 83°30.8 46.0 Menkar = 314°09.4 4°10.3 
9 53°38.7 | 287°03.1 ++ 51.6 | 2799121 ++ 297 | 79°15.0 ++ 414] 98°33.4 -+ 46.1 Mirfak — 308°32.7_— 49°56.0 
10 68°41.1 | 302°02.4 51.0 | 294°13.0 29.2 94° 17.6 41.5 | 113°36.0 46.1 Aldebaran 290° 43.2 16°33.0 
11 83°43.6 | 317°01.7 50.3 | 309°13.9 28.8 | 109°20.1 41.5 | 128°38.6 46.2 Rigel 281°07.0 -8° 10.6 
12 98°46.1 | 332°01.0 N20°49.6 | 324°14.8 N18°28.3 | 124°22.6  $11°41.6 | 143°41.2 $17°46.2 mite ee pee 
13. | 113°48.5 | 347°00.3 48.9 | 339°15.7 27.9 | 139°25.2 41.6 | 158°43.8 46.3 Ele Cele oo See 
14 | 128°51.0 1°59.6 48.2 | 354°16.6 27.4 | 154°27.7 41.6 | 173°46.4 46.3 Elnath, - 208, 00:8 a6 or 
15 | 143°53.5 | 16°59.0 <= 47.5 9°17.5 ++ 27.0 | 169°30.3 ++ 41.7 | 188°490 ++ 463 Aliant 20> 450 ues 
16 | 158°55.9 | 31°58.3 46.8 | 24°18.4 26.6 | 184°32.8 41.7 | 203°51.6 46.4 Beeriecy Ve) ee vor 
17 | 173°58.4 | 46°57.6 46.1 | 39°19.3 26.1 | 199°35.3 41.8 | 218°54.2 46.4 oe eins ae 
1g | 189°00.9 | 61°56.9 N20°45.4 | 54°20.2 N18°25.7 | 214°37.9 $11°41.8 | 233°56.8 $17°46.5 Adhara 255°085 —--29°00.1 
19 | 204°03.3 | 76°56.2 44.7 | 69°21.1 25.2 | 229°40.4 41.8 | 248°59.4 46.5 Procyon 244°54.2 5°10.2 
20 219° 05.8 91°55.5 44.0 84°22.0 24.8 | 244°42.9 41.9 | 264°02.0 46.6 Pollux  243°21.2 27°58.5 
21 234°08.3 | 106°54.8 ++ 43.3 99°22.9 ++ 24.3 | 259°45.5 ++ 41.9 | 279°04.6 ++ 46.6 Avior .234°16.4 -59°34.8 
22 | 249°10.7 | 121°54.2 42.6 | 114°23.8 23.9 | 274°48.0 42.0 | 294°07.2 46.6 Suhail 222°48.7 —--43°31.2 
23 264°13.2 | 136°53.5 41.8 | 129°24.7 23.4 | 289°50.6 42.0 | 309°09.8 46.7 Miaplacidus 221°39.5 -69° 48.4 
Mer.pass.:05:26 v-0.7 d-0.7 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec z et ee te 
0 279°15.6 | 151°52.8 N20°41.1 | 144°25.6 Ni8°23.0 | 304°53.1 $11°42.0 | 324°12.4  $17°46.7 yaaa ca ‘ Sete 
1 294°18.1 | 166°52.1 40.4 | 159°26.5 22.6 | 319°55.6 42.1 | 339°15.0 46.8 Acrux 173°03.2—--63° 13.3 
2 309°20.6 | 181°51.4 39.7 | 174°27.4 22.1 | 334°58.2 42.1 | 354°17.6 46.8 Gacrux 171°548  -57° 14.2 
3 324° 23.0 196°50.7 ++ 39.0 189° 28.3 sue Q17 350°00.7 ++ 42.2 9° 20.3 ++ 46.9 Alioth 166°15.5 55°51.0 
4 339°25.5 | 211°50.1 38.3 | 204°29.2 21.2 5°03.2 42.2 | 24°22.9 46.9 Spica 158°25.3 -11°16.3 
5 354°28.0 | 226°49.4 37.6 | 219°30.1 20.8 20° 05.8 42.2 39° 25.5 47.0 Alkaid  152°54.2 49° 12.7 
6 9°30.4 | 241°48.7 N20°36.9 | 234°31.0 N18°20.3 | 35°08.3 $11°42.3 | 54°28.1  $17°47.0 Hadar  148°39.7. —_-60°28.7 
7 24°32.9 | 256°48.0 36.2 | 249°31.9 19.9 | 50°10.9 42.3 | 69°30.7 47.0 Menkent  148°00.8  -36° 28.6 
8 39°35.4 | 271°47.3 35.4 | 264°32.8 19.4 | 65°13.4 42.4 | 84°33.3 47.1 Arcturus 145°50.4 9°04.5 
9 54°37.8 | 286°46.7 ++ 34.7 | 279°33.7 ++ 190 | 80°160 ++ 424 | 99°359 ++ 471 Rigil Kent. 139°43.8  -60°55.6 
10 69°40.3 | 301°46.0 34.0 | 294°34.6 18.5 | 95°18.5 42.4 | 114°38.5 47.2 Kochab —_137°19.2 74°04.4 
11 84°42.7 | 316°45.3 33.3 | 309°35.5 18.1 | 110°21.0 42.5 | 129°41.1 47.2 Zuben'ubi 136°59.0 —-16°07.8 
12 99°45.2 | 331°44.6 N20°32.6 | 324°36.4 N18°17.6 | 125°23.6 $11°42.5 | 144°43.7  $§17°47.3 Alphecca  — 126°05.9 26°38.8 
13 114°47.7 | 346°44.0 31.9 | 339°37.3 17.2 | 140°26.1 42.6 | 159°46.3 47.3 Antares = 112°19.0— -26°28.7 
14 | 129°50.1 1°43.3 31.1 | 354°38.2 16.7 | 155°28.7 42.6 | 174°48.9 47.4 Atria 107°15.3 -69°04.0 
15 | 144°52.6 | 16°42.6 ++ 30.4 9°39.1 ++ 16.3 | 170°31.2 ++ 427 | 189°51.5 ++ 47.4 Sabik — 102°05.8 — -15°45.0 
16 | 159°55.1 | 31°41.9 29.7 | 24°40.0 15.8 | 185°33.8 42.7 | 204°54.1 47.4 Shaula 96°13.9 — -37°07.1 
17 | 174°57.5 | 46°41.3 29.0 | 39°40.9 15.4 | 200°36.3 42.7 | 219°56.7 47.5 Rasalhague = 96" 00.9 2°32.8 
1s | 190°00.0 | 61°40.6 N20°28.2 | 54°41.8 N18°15.0 | 215°38.8 $11°42.8 | 234°59.3 $17°47.5 rene | Teeresioes, honlere 
19 | 205°02.5 | 76°39.9 27.5 | 69°42.7 14.5 | 230°41.4 42.8 | 250°01.9 47.6 alls Aust: eer a 
20 | 220°04.9 | 91°39.2 26.8 | 984°43.6 14.1 | 245°43.9 42.9 | 265°04.5 47.6 Mega, Ons) et Aes 
21 | 235°07.4 | 106°386 -- 261 | 99°445 -- 136 | 2609465 -- 429 | 280°071 -- 47.7 Pan. Rie ae Os. ieee 10 
22 | 250°09.9 | 121°37.9 25.3 | 114°45.4 13.2 | 275°49.0 43.0 | 295°09.7 47.7 pte, 0S 855922 
23 | 265°12.3 | 136°37.2 24.6 | 129°46.3 12.7 | 290°51.6 43.0 | 310°123 47.8 lena teense Sao 
Mer.pass.:05:22 v-0.7 d-0.7 m-3.8 v0.9 d-0.4 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 Enif 33°41.4 9°58.3 
AINa’ir —-27°36.3.— -46°51.3 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.6 -29° 30.4 
° ° 
o | 280°14.8 | 151°36.6 N20°23.9 | 144°47.2 N18°12.3 | 305°541  $11°43.0 | 325°14.9  $17°47.8 Scheat = -:13°47.8 0 287117 
1 | 295°17.2 | 166°35.9 23.1 | 159°48.1 11.8 | 320°56.7 43.1 | 340°17.5 47.9 Matkabi- dgis207 dbet0i 
2 310°19.7 | 181°35.2 22.4 | 174°49.0 11.4 | 335°59.2 43.1 | 355°20.2 47.9 || Jun 30 Wed SHA Mer.pass 
3 325°22.2 | 196°34.6 ++ 21.7 | 189°50.0 ++ 109 | 351°018 ++ 43.2 | 10°228 <= 47.9 Venus  233°52.8 13:52 
4 340°24.6 | 211°33.9 20.9 | 204°50.9 10.5 6°04.3 43.2 | 25°25.4 48.0 Mars 225°47.5 14:23 
5 355°27.1 | 226°33.2 20.2 | 219°51.8 10.0 | 21°06.8 43.3 | 40°28.0 48.0 Jupiter —-25°35.7 03:44 
6 10°29.6 | 241°32.6 N20°19.5 | 234°52.7 N18°09.6 | 36°09.4 $11°43.3 | 55°30. $17°48.1 Saturn 44°53.5 02:27 
7 25°32.0 | 256°31.9 18.7 | 249°53.6 09.1 | 51°11.9 43.3 | 70°33.2 48.1 jan bith SHA OMA 
8 | 40°345 | 271°31.2 18.0 | 264°54.5 08.6 | 66°14.5 43.4 | 85°35.8 AS OA|| OSG, “pages: ties 
9 55°37.0 | 286°30.6 ++ 17.2 | 279°55.4 ++ 08.2 | 81°17.0 ++ 43.4 | 100°384 ++ 48.2 Rise hae iG tal 
10 | 70°39.4 | 301°29.9 16.5 | 294°56.3 07.7 | 96°19.6 43.5 | 115°41.0 48.3 faces reas 93:40 
11 85°41.9 | 316°29.2 15.8 | 309°57.2 07.3 | 111°22.1 43.5 | 130°43.6 48.3 Sh ates ea 
12 | 100°44.4 | 331°28.6 N20°15.0 | 324°58.1 N18°06.8 | 126°24.7 $11°43.6 | 145°46.2 $17°48.3 
13 115°46.8 | 346°27.9 14.3 | 339°59.0 06.4 | 141°27.2 43.6 | 160°48.8 48.4 Jun 02 Fri SHA — Mer.pass 
14 130°49.3 1927.2 13.5 | 354°59.9 05.9 | 156°29.8 43.7 | 175°51.4 48.4 Venus —-231°21.8 13:54 
15 145°51.7 16° 26.6 ++ 12.8 10° 00.8 ++ 05.5 | 171°32.3 ++ 43.7 | 190°54.0 ++ 48.5 Mars —-224°32.5 14:20 
16 160°54.2 31°25.9 12.0 25°01.7 05.0 | 186°34.9 43.7 | 205°56.6 48.5 Jupiter 25°39.3 03:36 
17 175°56.7 46° 25.3 11.3 40° 02.6 04.6 | 201°37.4 43.8 | 220°59.3 48.6 Saturn 45° 00.2 02:19 
1s | 190°59.1 | 61°24.6 N20°10.5 | 55°03.5 N18°04.1 | 216°40.0 $11°43.8 | 236°01.9 $17°48.6 Horizontal parallax 
19 206° 01.6 76° 23.9 09.8 70° 04.4 03.7 | 231°42.5 43.9 | 251°04.5 48.7 Venus: 0.1 
20 | 221°04.1 | 91°23.3 09.0 | 85°05.3 03.2 | 246°45.1 43.9 | 266°07.1 48.7 Mars: 01 
21 | 236°06.5 | 106°226 ++ 083 | 100°06.2 ++ 02.8 | 261°47.7 ++ 44.0 | 2819097 ++ 48.8 
22 | 251°09.0 | 121°22.0 07.5 | 115°07.1 02.3 | 276°50.2 44.0 | 296°12.3 48.8 
23 | 266°11.5 | 136°21.3 06.8 | 130°08.0 01.8 | 291°52.8 44.1 | 311°14.9 48.8 
Mer.pass.:05:18 v-0.7 d-0.7 m-3.8 v0.9 d-0.5 m1.8 v2.5 d-0.0 m-2.5 v2.6 d-0.0 m0.4 
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h Sun Mo 
on 
ee : ats Dec GHA v Dec d 
79°05. HP 7 
ime 2 N23° 10.1 288°35.1 13.5' $10°0 Lat. Twilight : — 
5 as 10.0 | 303°07.7 36 pate 12.9° 56.5’ Naut. Civil Sunrise | Sunset _ Twilight 
3 ree 09.8 | 317°40.3 13.7! oe a0 oo || = Newt 
3 es . , 
4 239°04.8 09.6 | 332°13.1 13.8" 09°26.7 tee N 70° 
: 09.5 346° 45.9 ' : 13.0 56.4 ° 
5 | 254°04.6 ee Se oe 
i a .9' ° ; e 
6 269°04.5 N23°09.2 15° 09°00.6 = 13.1 56.3’ ae 00:22 23:38 
7 284° 51.7 = 14.0 $08°4 4 : : 
04.4 09.0 30°24.8 re ofr 13.1 56.3’ 62° 01:42 22:25 
8 299° 04.3 03.9 | 44°57. 1 08°34.4 13.1" 56.3" ° 02:17 21:50 
9 sine . 4°57.9 14.1’ 08°2 : 60 01:04 ; ; 
0 oe ++ 08.7 59°31.0 a9 re ear 56.2’ nhege : 02:42 21:25 33.02 
. 08.6 74° 04.3 oe 2 3.1' 56.2’ 01:49 03:02 : 
11 344° 03.9 : 43 07°55.0 : 56° : 21:05 22:18 
: 08. ° ; . 13.2 2! 02:17 : : 
12 359°03.8 N23°08 ; oo i i a 54° | 00:59 02:39 03:32 ae a 
13 14°03.7 : . 4.4 S07°28.7 ' 52 01:40 02:56 : ; :29 23:07 
: 08.1 117°44.4 ; : 13.2 56.1’ ° ; 03:44 20:23 21: 
14 29°03.5 5 14.5 07°15.5 13.2" ; 50 02:07 03:11 : 1:11 22:27 
. 07.9 | 132°17.9 ; : 3.2 56.1 45° : 03:55 20:12 20: 
15 44° 03.4 beg : 14.5 07°02.3.—-13.2’ , 5 02:51 03:40 : ‘57 22:0 
: - 07.8 | 146°51.4 : 3.2, 56.1 : 04:17 19:50 20: 
16 59°03.3 : 4.6 06°49.0 ; N 40° . :27 21:17 
: 07.6 | 161° ; 13.2’ 56.0" 03:21 04:02 2 ; 
17 74° 03.2 07.4 eis es 06°35.8 13.2’ — 56.0" 35° | 03:44 04:20 ae re 20:05 20:47 
18 ° 58.7 14.7' — 06°22.5 : 30° oe.) oe eee 
80°03.0  -N23°07.3 . : 13.3 56.0" 04:02 04:35 05:03 20:24 
19 104°02.9 07.1 190 32.5 4.8' S06°09.3 13.3’ 55.9' 20° 04:31 05:00 05:24 19:05 19:33 20:06 
20 119°02.8 06.9 oF 14.8’ 05°56.0 13.3’ ae N 10° 04:53 05:20 05:43 ree 19:08 9:37 
21 134° 02.7 4.9" 05°42.7 3" 0° | 05:12 05:3 ; 18:48 19:15 
: -+ 06.8 234° 14.0 : : 13.3 55.9’ :38 06:00 18:08 5 
22 149° 02.6 : 14.9 05°29.4 13.3" ; s10° | 05: : > 18:30 18:56 
23 164° 06.6 248° 48.0 15.0’ 05°1 aS 55.8 20° Bee 05:55 06:17 17:50 18: . 
a 06.4 | 263°22.0 216.1 13.3 55.8" 05:44 06:12 06:36 13 8:40 
SD.=15.7 d=-0.2 - 5.0 05°02.8 13.3" 55.8 30° | 06:00 06:30 06:57 ue ee 18:24 
: S.D.=15.3 35° 06:09 06:41 07:09 pes 17:38 18:07 
Thu GHA D 40° | 06:18 06:52 16:59 17:27 7:59 
ec GHA vy D 45° : 07:23 16:45 17:16 
0 179°02.3. =N23°06.3 | 277°56.1 , ion d HP 06:28 07:06 07:39 16:29 17:03 Te 
1 194°02.2 06.1 | 292°30.2 51 $04°49.5  13.3' 55.7’ s 50° 06:40 07:21 08:00 16:0 : tes 
7 209° 02.1 05.9 | 307°043 5.1 04°36.2 13.3’ 55.7’ 52° | 06:45 07:29 08:09 is 9 16:47 7:28 
: 394°02.0 ee et 04°22.9 13.3" 55.7 a 06:51 07:37. «08-20 ns ee 17:23 
239°01.8 05.6 , : 04° 09.5 13.3’ a 06:57 07:4 : : : 7:18 
: 336°12.8 ' ° . 55.7 ° :45 08:32 15:36 : 
5 254°0L.7 ci 15.3 03°56.2—«:13.3’ , 58 07:03 : : 16:23 17:12 
. 5.4 ° ; . 3.3 55.6 : 07:55 08:4 . ; 
6 269°01.6 N23° gs ae 03°42.9 13.3’ 55.6” $ 60° | 07:10 08:07 ooo a 16:13 17:05 
7 | 284°01.5 052 | sc214 154 $039295 133 e a ee — 
8 SedeaLa 5.1 19°55.8 15.4’ ates 3’ 55.6" Link. hAbancise 
: 04.9 34°30.2 Ra? gues 13.3 55.5 Wed Th . Moonset 
9 314°01.2 + 047 Gedaa a 03°02.9 13.3’ 55.5" u Fri Wed Thu Fri 
10 329°01.1 04.6 63°39.2 ie 027°49.5 13.3’ 55.5’ N 72° 00:59 00:29 00:04 
11 344°01.0 04.4 weeny a oo. 13.3’ 55.5 ‘ 23:39 09:17 11:18 13:12 
12 359°0 , ; 22.9 13.3’ ' : 
13 ae 0.9 N23°04.2 92°48.3 se pen 55.4 N 70° 00:44 00:23 00:04 : 
a °00.8 04.0 | 1079229 156" 209.6 13.3 55.4° 23:46 09:30 11:21 3:07 
1 29°00.6 oh eee ee Oe ee eee 68° | 00:31 oo17 (20:98 
- 44° 00.5 ++ 03.7 136°323 oi OL 28 13.3’ 55.3’ . 23:53 09:41 11:24 3:03 
59°00.4 03.5 | 151°070 15.7’ 01°29.6 13.3’ 55.3" 66° | 00:21 00:13. ~——~«0:05 
17 74°00.3 03.3 165°4L.7 ea 01" 16.3 13.3’ 55.3’ a . 23:58 09:49 11:26 3:00 
18 89°00.2 N23°03.1 : 01°03.0 13.3" 55.3’ , | 0042 00:09 00:06 09:56 . 
19 | 104°00.0 a oe ee 62° | 00:05 00:06 00:06] 10:02 a ee 
20 118°59.9 ; 3 15.8" 00° 36.5 3) a 00:03 ~—00: : 12:55 
. 02.8 | 209°26.1 : : 13.3 55.2’ :06 10:08 11:32 : 
21 133°59.8 . 15.8 00° 23.2 13.3 : N 58° = : : 12:53 
; -+ 02.6 ° ; : 3.3 55.2 : 00:00 00:0 : 
22 148°59.7 02.4 ee 15.9  §00°10.0 13.2’ 55.2’ 56° | 23:58 ie ae 10:12 11:33 2:51 
23 163° , 35.9 15.9° NO00°0 : 54° | 23: : : 10:16 11:34 12: 
59.6 02.2 53°10 , 3.3 13.2 55.1’ 3:56 = 00:07 49 
SD.=15.7 815.9 0016.5 13.2" 55.1 52° | 23:54 —~ — 00: 10:20 11:35 12:48 
— te $.D.=15.1 50° | 23:52 0 ae ee 2:47 
Fri GHA —— 45° 23:48 a ons 10:26 11:37 12:45 
Dec GHA : 00:08 10:33 11: 
0 178° v Dec d HP N 40° 23:45 ; , 39 2:43 
8°59.5 N23°02.0 67° 6 : == 00:08 10:38 : 
1 193°59.3 ee a ee 35° | 23420 = O08 i a 2:41 
2 208°59.2 : . 16.0' 00°42.9 co : 23:39 ae ; : 4 12:39 
: 01.7 | 296°55.6 ; : 13.2 55.1’ ° : 00:08 10:47 11: 
3 223°59.1 . : 6.0 00°56.1 ' 20 23:35 = : 43 2:37 
: * O15 311°30.6 ; . 13.2 55.0’ N 10° : 00:09 10:54 11: 
4 238°59.0 0 16.0 01°09.3. 13.2’ 10 23:31 23 1:45 12:34 
, 1.3 | 326°05.6 3.2" 55.0 ° : 00:09 11:00 11. 
5 253°58.9 0 : 6.0 01°22.4 13.2’ : 0 23:28 eae: : :46 12:32 
: 1.1 | 340°40.7 6.0" . 2 55.0 ; : 00:10 11:05 11:48 
6 268°58.7 3 0 01°35.6 13.1’ 55.0’ S 10 23:24 ey 3 . 2:29 
7 gpa? N23°00.9 | 355°15.7. 16.1’ ~=NO1° 5.0 20° 555 = 00:10 11:11 11:50 12:2 
3° 58.6 00.7 ° 487 13.1 55.0’ 0 : 00:10 : 
8 298°58.5 005 tea 6.1’ 02°01.8 13.1’ 54.9’ 30° 23:16 i 00:11 ee lst 12:25 
9 313°58.4 + 00. 6.1’ 02°14.9 1 or 35 23:13 a 11:53 2:22 
10 328°58.3 a aa 16.1' 02°28.0 ae ae aoe | 23:10 0 <= ae fies 11:54 12:20 
le ee ee ee ae ae ee ocee. ce “eae ae’ ee 2:18 
12 358°58.0 N22° seein 16.1’ 02°54.1 13.0’ 54.9' S 50° 23:03 a = et 12:16 
13 13°57.9 ae 82°46.2 16.1" NO3°07.1 13.0" sara! 52° | 23:01 i a 11:42 11:59 12:14 
14 28°57.8 50.4 oT 21.4 6.1’ 03°20.1 130’ «5 . 54° | 22:59 ac 7 11.45 11:59 2:13 
| eee ee | ee oe soe 56° | 22:57 ae | ee en et 
16 58°57.6 2 | 1267316, 16-1: 03°46.0 12.9" of 58° | 22:54 ae pee 11:51 12:01 12:10 
17 73°57.5 cr 141° 06.8 6.1’ 03°58.9  12.9° seo S 60° 22:52 ee ee 11:55 12:02 2:08 
18 ° ; 155°41.9 16.1’ eine 9 8 : 114 11:59 12:03 12:07 
88°57.3 N22°58.6 | 170° ; 12.9 54.7’ ; 
19 103°57.2 ca 70" 17.1 6.2’ N04°24.7 12.9' 54.7' ; Sun aca 
20 118°57.1 582 i 16.2’ 04°37.6 12.8 547° Day ae Time Mer. Mer.Pass A 
21 133° wi “5B. 4 16.2’ 04° '3’ os 12 P i e 
22 sees . 214°02.5 6.2’ eno oe oy mm:ss_—_mmz:ss bien ee iran 20-22 
: 2 228° ; : : Tt" : : : rE 
23 163°56.8 57.6 aes 16.2’ 05°16.0 12.8’ 54.6" 30 03:39 03:45 12:04 nes 
SD.=15.7 d=-0.2 6.1 05°287 12.7' 54.6" 01 | 03:51 (03:56 12:04 Be ea (> 
— S.D.=1 02 | 04: ; : : 17:59 | | | 
4.9 02 04:08 12:04 06:19 18:40 
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Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 281°13.9 | 151°20.6 N20°06.0 | 145°08.9 N18°01.4 | 306°55.3  $11°44.1 | 326°17.5 $17°48.9 Alpheratz 357° 37.6 29°12.3 
1 296°16.4 | 166°20.0 05.3 | 160°09.9 00.9 | 321°57.9 44.2 | 341°20.1 48.9 Ankaa 353° 10.0 -42°11.2 
2 311°18.8 | 181°19.3 04.5 | 175°10.8 00.5 | 337°00.4 44.2 | 356°22.7 49.0 Schedar  349°34.2 56°38.9 
3 326°21.3 | 196°18.7 ++ 03.8 | 190°11.7 18°00.0 | 352°03.0 ++ 442 | 119253 ++ 49.0 Diphda  348°50.2.— -17°52.1 
4 341°23.8 | 211°18.0 03.0 | 205°12.6 17°59.6 7°05.5 44.3 | 26°27.9 49.1 Achernar —335°22.6 = -57° 07.5 
5 356°26.2 | 226°17.4 02.3 | 220°13.5 59.1 | 22°08.1 44.3 | 41°30.5 49.1 Hamal —327°54.5 23°33.6 
6 11°28.7 | 241°16.7 N20°01.5 | 235°14.4 N17°58.7 37°10.6 $11°44.4 56°33.2 §17°49.2 Polaris — 315°36.6 89°20.9 
7 26°31.2 | 256°16.1 00.7 | 250°15.3 58.2 | 52°13.2 444 | 71°35.8 49.2 Acamar = 315° 14.2, -40°13.0 
8 41°33.6 | 271°15.4 20°00.0 | 265°16.2 57.7 | 67°15.8 44.5 | 86°38.4 49.3 Menkar — 314°09.3 4°10.3 
9 56°36.1 | 286°14.8 19°59.2 | 280°17.1 ++ 57.3 | 829183 ++ 44.5 | 101°410 -- 49.3 Mirfak — 308°32.7_ 4956.0 
10 71°38.6 | 301°14.1 58.4 | 295°18.0 56.8 | 97°20.9 44.6 | 116°43.6 49.4 Aldebaran = 290° 43.2 16° 33.0 
11 86°41.0 | 316°13.5 57.7 | 310°18.9 56.4 | 112°23.4 44.6 | 131°46.2 49.4 Rigel 281°06.9 -8° 10.6 
12 | 101°43.5 | 331°12.8 N19°56.9 | 325°19.8 N17°55.9 | 127°26.0 $11°44.7 | 146°48.8 $17°49.4 ee Sones feo 
13. | 116°46.0 | 346°12.2 56.2 | 340°20.7 55.5 | 142°28.5 44.7 | 161°51.4 49.5 ein S78°de 9 eer 
14 | 131°48.4 1°11.5 55.4 | 355°21.6 55.0 | 157°31.1 44.8 | 176°54.0 49.5 aaa ptotie ne 
15 | 146°50.9 | 169109 ++ 546 | 10°225 ++ 545 | 172°33.7 ++ 448 | 191°566 -+ 496 ecicai Siokshn aeons 
16 | 161°53.3 | 31°10.2 53.8 | 25°23.4 54.1 | 187°36.2 44.9 | 206°59.3 49.6 Taian) Bese oon 
17 | 176°55.8 | 46°09.6 53.1 | 40°24.4 53.6 | 202°38.8 44.9 | 222°01.9 49.7 Bee “negtook, keeua 
18 191°58.3 61°08.9 N19°52.3 55°25.3 N17°53.2 | 217°41.3 $11°44.9 | 237°04.5 $17°49.7 Adhara 255°08.5 -29°00.1 
19 | 207°00.7 | 76°08.3 51.5 | 70°26.2 52.7 | 232°43.9 45.0 | 252°07.1 49.8 Procyon 244°54.2 5°10.2 
20 | 222°03.2 | 91°07.6 50.8 | 85°27.1 52.3 | 247°46.5 45.0 | 267°09.7 49.8 Pollux 243°21.2 27°58.5 
21 | 237°05.7 | 106°07.0 ++ 50.0 | 100°280 -+ 51.8 | 262°490 -+ 45.1 | 2829123 ++ 49.9 Avior 234°16.4 ~—--59°34.8 
22 | 252°08.1 | 121°06.3 49.2 | 115°28.9 51.3 | 277°51.6 45.1 | 297°14.9 49.9 Suhail 222°48.8 —--43°31.2 
23 267°10.6 | 136°05.7 48.4 | 130°29.8 50.9 | 292°54.1 45.2 | 312°17.5 49.9 Miaplacidus 221°39.5 -69°48.4 
Mer.pass.:05:14 v-0.7 d-0.8 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.0 m-2.5 v2.6 d-0.0 m0.4 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe 193° 44.9 61° 38.5 
0 282°13.1 | 151°05.1 N19°47.7 | 145°30.7 N17°50.4 | 307°56.7 $11°45.2 | 327°20.1 $17°50.0 eee sees ale 
. : . : : . . : : Gienah 175° 46.6 -17° 39.6 
1 297°15.5 | 166°04.4 46.9 | 160°31.6 50.0 | 322°59.3 45.3 | 342°22.7 50.0 Acrux 173°03.3.—-63° 13.3 
2 312°18.0 | 181°03.8 46.1 | 175°32.5 49.5 | 338°01.8 45.3 | 357°25.4 50.1 Gacrux 171°548 © -57°14.2 
3 327° 20.5 196°03.1 ++ 45.3 190° 33.4 *+ 49.0 353°04.4 ++ 45.4 12°28.0 ++ 50.1 Alioth 166° 15.6 55°51.0 
4 342°22.9 | 211°02.5 44.5 | 205°34.3 48.6 8°06.9 45.4 | 27°30.6 50.2 Spica 158°25.3 11° 16.3 
5 357°25.4 | 226°01.8 43.8 | 220°35.2 48.1 | 23°09.5 45.5 | 42°33.2 50.2 Alkaid  152°54.2 49°12.7 
6 12°27.8 | 241°01.2 N19°43.0 | 235°36.2 N17°47.7 | 38°12.1 $11°45.5 | 57°35.8 $17°50.3 Hadar 148°39.8 —- -60°28.7 
7 27°30.3 | 256°00.6 42.2 | 250°37.1 47.2 | 53°14.6 45.6 | 72°38.4 50.3 Menkent  148°00.8 —_-36°28.6 
8 42°32.8 | 270°59.9 41.4 | 265°38.0 46.7 | 68°17.2 45.6 | 87°41.0 50.4 Arcturus 145°50.4 9°04.5 
9 57°35.2 | 285°59.3 ++ 40.6 | 280°389 ++ 463 | 83°198 ++ 45.7 | 102°436 ++ 504 Rigil Kent. 139°43.8 — -60°55.6 
10 72°37.7 | 300°58.7 39.8 | 295°39.8 45.8 | 98°22.3 45.7 | 117°46.2 50.5 Kochab —_137°19.3 74°04.4 
11 87°40.2 | 315°58.0 39.1 | 310°40.7 45.3 | 113°24.9 45.8 | 132°48.9 50.5 Zuben'ubi 136°59.0 —- -16°07.8 
12 | 102°42.6 | 330°57.4 N19°38.3 | 325°41.6 N17°44.9 | 128°27.5  $11°45.8 | 147°51.5 $17°50.6 Alphecca —126°05.9 26° 38.8 
13 | 117°45.1 | 345°56.7 37.5 | 340°42.5 44.4 | 143°30.0 45.9 | 162°54.1 50.6 Antares 112°19.0 -26°28.7 
14 | 132°47.6 0°56.1 36.7 | 355°43.4 44.0 | 158°32.6 45.9 | 177°56.7 50.6 Atria 107°15.3 -69°04.0 
15 | 147°50.0 | 15°555 -- 35.9 | 10°44.3 -- 43.5 | 173°35.2 -- 46.0 | 192°593  -- 50.7 Sabik — 102°05.8 —-15°45.0 
16 | 162°52.5 | 30°54.8 35.1 | 25°45.2 43.0 | 188°37.7 46.0 | 208°01.9 50.7 Shaula — 96°13.9-37°07.1 
17 | 177°54.9 | 45°54.2 34.3 | 40°46.2 42.6 | 203°40.3 46.1 | 223°04.5 50.8 |} Rasalhague 96° 00.9 2°32.8 
18 | 192°57.4 | 60°53.6 N19°33.5 | 55°47.1 N17°42.1 | 218°42.9 $11°46.1 | 238°07.1 $17°50.8 elrani. @ 00 830. fal eae 
: : : ; j : : : Kaus Aust. 83°35.9 — -34°22.4 
19 207°59.9 75°52.9 32.7 70° 48.0 41.6 | 233°45.4 46.2 | 253°09.8 50.9 Vv, 80°34.7 38°48 3 
20 | 223°02.3 | 90°52.3 31.9 | 85°48.9 41.2 | 248°48.0 46.2 | 268°12.4 50.9 ‘i Bite aero Soler 
21 | 238°04.8 | 105°51.7 ++ 31.1 | 100°49.8 ++ 40.7 | 263°50.6 ++ 46.3 | 283°15.0 ++ 51.0 Rea Bee. BEER 
22 | 253°07.3 | 120°51.0 30.3 | 115°50.7 40.2 | 278°53.1 46.3 | 298°17.6 51.0 Bee ak eseoa7 note 
° fo} ° ° fo} - * = 
23 | 268°09.7 | 135°50.4 29.5 | 130°51.6 39.8 | 293°55.7 46.4 | 313°20.2 51.1 er pe eas 
Mer.pass.:05:10 v-0.6 d-0.8 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.0 m-2.5 v2.6 d-0.0 m0.3 Enif 33°41.4 9°58.3 
Al Na’ir 27°36.3. _-46°51.3 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.5 -29° 30.4 
0 | 283°12.2 | 150°49.8 N19°28.7 | 145°52.5  N17°39.3 | 308°58.3  $11°46.4 | 328°228 $17°51.1 Scheat =» 13°47. 287118 
: : ; ° : : : : : Markab 13°32.6 15°19.1 
1 298°14.7 | 165°49.2 27.9 | 160°53.4 38.9 | 324°00.8 46.5 | 343°25.4 51.2 
2 313°17.1 | 180°48.5 27.1 | 175°54.4 38.4 | 339°03.4 46.5 | 358°28.1 51.2 Jul 03 Sat SHA Mer.pass 
3 328°19.6 | 195°47.9 ++ 263 | 190°55.3 ++ 37.9 | 354°06.0 ++ 466 | 13°30.7 51.3 Venus  230°06.7 13:55 
4 343°22.1 | 210°47.3 25.5 | 205°56.2 37.5 9°08.5 46.6 28° 33.3 51.3 Mars 223°55.0 14:19 
5 358°24.5 | 225°46.6 24.7 | 220°57.1 37.0 | 24°11.1 46.7 | 43°35.9 51.3 Jupiter 25°41.4 03:32 
6 13°27.0 | 240°46.0 N19°23.9 | 235°58.0 N17°36.5 | 39°13.7 $11°46.7 | 58°38.5 $17°51.4 Saturn 45°03.6 02:14 
7 28°29.4 | 255°45.4 23.1 | 250°58.9 36.1 | 54°16.2 46.8 | 73°41.1 51.4 
8 | 43°31.9 | 270°44.8 22.3 | 265°59.8 35.6 | 69°18.8 46.9 | 88°43.7 Bi g'l||| neo: heen gee Voges 
9 58°34.4 | 285°44.1 ++ 21.5 | 281°00.7 ++ 35.1 | 84°214 ++ 46.9 | 103°46.4 51.5 Mars 293°17.6 14:17 
10 73°36.8 | 300°43.5 20.7 | 296°01.6 34.7 | 99°24.0 47.0 | 118°49.0 51.6 acs 25° 43.6 03:28 
11 88°39.3 | 315°42.9 19.9 | 311°02.6 34.2 | 114°26.5 47.0 | 133°51.6 51.6 Bo 45°07.1 0210 
12 | 103°41.8 | 330°42.3 N19°19.1 | 326°03.5 N17°33.7 | 129°29.1 $11°47.1 | 148°54.2 $17°51.7 
13 118°44.2 | 345°41.7 18.3 | 341°04.4 33.3 | 144°31.7 47.1 | 163°56.8 51.7 || Jul 05 Mon SHA — Mer.pass 
14 133° 46.7 0°41.0 17.5 | 356°05.3 32.8 | 159°34.3 47.2 | 178°59.4 51.8 Venus 227°37.6 13:57 
15 | 148°49.2 | 15°404 ++ 16.7 | 11°06.2 ++ 323 | 174°368 ++ 47.2 | 194°02.0 51.8 Mars 222°40.3 14:16 
16 163°51.6 30° 39.8 15.8 26°07.1 31.9 | 189°39.4 47.3 | 209°04.7 51.9 Jupiter 25° 46.1 03:24 
17 178° 54.1 45°39.2 15.0 41°08.0 31.4 | 204°42.0 47.3 | 224°07.3 51.9 Saturn 45° 10.6 02:06 
1s | 193°56.6 | 60°38.6 N19°14.2 | 56°08.9 N17°30.9 | 219°44.5 $11°47.4 | 239°09.9 $17°52.0 Horizontal parallax 
19 208°59.0 75°37.9 13.4 71°09.8 30.5 | 234°47.1 47.4 | 254°12.5 52.0 Venus: 0.1 
20 | 224°01.5 | 90°37.3 12.6 | 86°10.8 30.0 | 249°49.7 47.5 | 269°15.1 52.1 Mars: 0.1 
21 | 239°03.9 | 105°36.7 ++ 11.8 | 1019117 ++ 295 | 264°523 ++ 475 | 284°17.7 ++ 521 
22 | 254°06.4 | 120°36.1 10.9 | 116°12.6 29.0 | 279°54.8 47.6 | 299°20.3 52.1 
23 | 269°08.9 | 135°35.5 10.1 | 131°13.5 28.6 | 294°57.4 47.7 | 314°23.0 52.2 
Mer.pass.:05:06 v-0.6 d-0.8 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.5 v2.6 d-0.0 m0.3 
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2021 July 03 to Jul. 05 















































































































































































































































h Sun M 
Sat 
a GHA Dec G oon 
0 178°56.7 N22° es M Dec d 
1 193°56.5 ote 257° 48.0 16.1’ NOo5° ne Lat Twilight 
2 57.2 272°2 5° 41.4 12.7' ; : ; 
; 208°56.4 576 oepeen 6.1’ RecA. dor ae Naut.  Civi) | Sunrise | Sunset Twilight 
223°56.3 . ; . 16.1' 06° : : 6’ N 72° Civi 
56.8 ° 06.8 = 12.6" Naut. 
4 238°56.2 301°33.4 16.1’ ° : 54.6 
: 56.6 ° : 06°19.4 =12.6’ , N 70° 
5 ° 316°08.5 ' 2.6' 54. 
253°56.1 ee ee ee 5 68° 
6 268°56.0  N22° : 6.1 06°44.6 = 12.6’ 2, 66° 
7 5 2°56.2 | 345°18 6° 54.5 : 
283°55.8 56.0 °18.8 16.1’ NO6°57.1 12.5" 64° 00:43 | 23:2 
8 298°55.7 558 359''53.9 6.1 07°09.6 2.5' 54.5" 62° 01:47 22:20 
9 313°55.6 : 14° 28.9 16.1’ 07° , 12.5 54.5’ 60° 02:21 21:46 
10 328°55.5 7 ae 29°04.0 6.1’ A iaae 12.5’ 54.5' N 58° 01:12 02:46 91:29 29 
11 343°55.4 43°39.1 16.1 5 12.4" 54.5’ 01:53 55 
i : 07°46. ° : 03:05 “ 
12 358°5 55.1 | 58°14.1 — 16.0' 07° 6.9 12.4" 54.5’ 56" 02:2 bai 21:03 22:14 
s ee 5.3 N22°54.9 ape A 59.3 12.3’ 544’ 54° | 01:06 02:42 653 20:47 21:47 
14 oe 54.7 87°D4.2 a ieee 123° 54.4 oe 01:44 02:59 ae oe 21:26 23:0 
. 3 . : 23.9 12.3’ Si 02:10 : : : 21:09 : 
15 43°54.9 54.5 | 101°59.2 16.0’ 5 3 54.4 45° 03:13 03:57 20. 22:23 
; d - 543 | 116° 0" 08°36.2 12.2’ ; 02:53 ~=—-03:42 : 0:11 20:55 : 
i: tae 54.1 fae09 1 aan ae 12.2' a N 40° | 03:23 04:04 a 19:50 20:27 on 
: 53.9 | 145°44 : 00.6 = 12.2" 4! 35° | 03:4 : 37 19:32 20: 
18 88°54.6 A 5.9" 09°12 54.4 S 45 04:22 04:51 0:05 20:46 
. N22°53.6 ° 7 12.1 544° 30 04:03 : : 19:18 19: 
19 103°54.5 160° 19.0 5.9’  NO9° 4 ° ; 04:37 05:0 ‘47 20:23 
: ; 09° 24.8 20 04:32 :04 19:05 19: 
20 118°54.4 53.4 | 174°53.9 15.9" 4 12.1' 54.4’ N ; 05:01 05-2 9:32 20:05 
5 . ' 10° : :25 18:44 ‘ 
m1 53.2 189°? , 09°36.9 12.0 , 04:54 05:2 : 19:08 : 
oe | sees stag-) GeGee dees yee. ase a3 ol cote ese coeur I ieoee et ie 
23 a 52.8 | 218°384 158 ee 12.0" 54.3" $10° | 05:29 05:55 a ue 18:31 8:57 
: 526 | 233°13. ao 28 119° Ps 20° : : 18 17: ‘ : 
SD.=15.7 d=-0.2 es 10°24.7_ 1 : ey 30° 06:01 coor fee 1733 1757 18:24 
: i : : , : : : : 24 
ea aaa = $.D.=14.8 35° | 06:09 06:40 | a ae 
0 = ee GHA v D 40° | 06:18 06:52 07.22 17:01 17:29 8:00 
ri ieee N22°52.3 247°48.0 aa a << d HP 45 06:28 07:05 07:39 jen 17:17 17:51 
. 52.1 059. : 0°36.5 11.8’ ; S 50° : ‘ : 17:04 ‘ 
2 3 262° 22.8 ; 1.8 54. 06:39 uM 7:41 
2 | mem? ong | geese sr ewi ir sex] °Se | Gees Grae toe | toot teao ira 
: - 517 ° ; A , : i : 16:01 ; : 
4 291 , 11.7 06:50 g 16: ; 
a ee el vse tae | sm lee a 
. 51.2 | 320°41 2. 23.5 11.6’ ; 58° 07:02 : ° 15:38 16:2 ‘ 
6 | 260532 Nz2*5LO es a ee 12 || s60° | ono 060s ona | 1508 16151707 
53.1 : 5.67 N11°46.7 : ‘ : : 15:08 16: : 
8 298°53.0 50.8 | 349°50.6 15.6 246.7 11.6" 54.2 6:04 7:00 
: : 11°58.2 Lat. Moonri 
9 ° 50.6 4° 25.2 11.5' 54.2 nrise 
10 ee - 50.4 18°59.7 oe 12°09.7 11.5 54.2 Sat Sun Mon S Moonset 
11 eee 50.1 33°34.2 a 12°21.1 11.4 54.2 N 72° 23:10 22:30 at Suri ia 
uv 49.9 48° 08.6 al 12°32.5 11.4 = 54 N 70° | 23:2 15.07 17:15 
i 358°52.6 ° , 5.4 12°43.8 7 ° 2600 23:01 22:16 
13 nae N22°49.7 | 62°43.0 15.4" ae eee 68° | 23:30 23:24 23: 14:53 16:46 9:02 
14 ne 49.5 77°17.3 153 N12°55.1 11.2 54.2 66° 23:50 23:42 ae 14:42 16:25 18:18 
15 eis 49.2 | 91°51.7 15.3" 13°06.3 11.2" 54.2 64o | 00:02 a 14:33 16:08 7.49 
16 38°52 1 - 49.0 | 106°25.9 — 15.3' {3°20 Mit 542 62° 93:59 23:56 23:54 | 14:25 15:54 
17 as 48.8 | 121°00.2 2 6 i111 54.2 00:06 00:07 7:27 
18 lag eee ee See 60° | 00:10 00:14 O09 | add. 15:34 7:10 
io. | eee n22°483 | 150°085 15. 13°50.7 11.0’ 54.2’ || N58) | 00:13 00:20 14:13 15:34 16:55 
St | eee 42.1 ee a, ee a 56° | 00:15 ee Oe a ee 
21 133°51.6 78 | 1799167 151 5 109° 54.1 00:18 00:30 : 14:04 15:18 6:3 
3 ; 14°23.4 108 52° : 00:44 14:00 33 
22 148°51.5 47.6 | 193°50.8 15.0 a 0.8 54.1 00:20 00:34 : : 15:11 16:2 
: : 14°34.2 50° : 00:50 13:56 124 
23 163°51.4 47.4 | 208°24.8 5.0 3 10.8 54.1 00:22 00:38 00: : 15:06 6:15 
7A. |! ag pa 0 14°44.9 10.7" 54.1 45° | 00:27 00: 56 13:53 15:00 : 
SD.=15.7 S i 22 14°55.5 47 01:09: | 13: : 16:08 
d=-0.2 ae 10.6 54.1’ || N40° | 00:30 00:54 OL: 19 46 14:49 5:52 
Mon GH .D.=14.8 35 00:34 - : 13:40 14:39 : 
A Dec GHA 30° 00: 01:00 01:28 13:35 5:39 
0 178° Vy De ss 37 01:06 01: . 14:31 15:28 
51.3  N22°46.9 3 c d HP 20 00:42 :36 13:31 14: 
; 193°51.2 oes ee 14.9 Nis°06.1 106" N 10° 00:46 ai 01:50 13.23 ii 5:19 
: , : . : :2 : ‘: : : 
etl) eee lee ee ee oe lope fae eel aa ye a 
: - 46.2 | 281°14. 2 27.2 10.5" = S 10° : : :10 13:52 : 
pa 46.0 pees a 15°37.6 10.4’ a 20° ee ae 02:26 13:04 13:42 i 
45.7 | 310°21. 15°48.0 10.3’ 30° | 01:0 02:38 12:58 22 
6 268°50.6 1.4 4.6' 15° 54.1 05 = 01:58 02: 13:32 14:08 
: N22°45.5 ° 58.2 10.3' 54 35° | 01:08 :52 12:50 13: 
7 283°50.5 , 324° 55.0 14.6’ N16° 1 6 : 02:04 03:01 3:20 3:52 
8 . 45.2 | 339°2 20. 6°08.5 = 10.2’ 40 01:11 02: : 12:46 13:13 : 
298°50.4 45.0 354° aS 4.5 16° 18.6 10.1’ oF 45° 01:15 03:10 12:41 13.0 13:43 
9 313°50.3 54° 02.1 14.5° 3 : 54.1 02:18 03:21 :06 3:32 
10 328°50. * 44.8 8°35.6 14.4" 16°28.7 10.1" 54.1 S 50° 01:20 : 12:36 12:57 3:20 
i || saesead Pol eee Gk 541 ee ncige “Gauge Noises aaa 13:05 
: 44.3 37°42 : 48.7 9.9’ : 54° : } ‘41 12:26 : : 
12 358°50.0 3 143 16° 54.1 01:25 02:36 03: : 12:41 2:58 
E N22°44.0 a 58.6 99° 54.1’ 56° 01: 3:48 12:23 : : 
13 13°49.9 52°15.7 14.3’ ~—sN17° Al :28 © 02:42 03: 12:35 2:51 
, : 17°08.5 , 58° | Ol: 3:56 12:19 : : 
14 sono 43.8 66°48.9 15 5 9.8 54.1’ 31 02:48 04:0 12:29 12:42 
15 43°40.6 7 43.6 81°22.1 14.2 a 9.7 54.1’ soni 01:34 02:54 ae a 12:23 2:32 
16 age 43.3 | 95°55.3 14.1 °27.9 0 9.7L 10 12:15 12:21 
17 73°49.4 43.1 110° 28.4 141 17375 9.6 54.1" Sun 
. 42.8 125°O1 ; 17°47.1 95° 54.1’ Day Eqn.of Time Moon 
18 88°49.3 N22° din 17°56.6 9.4’ - oo" h Mer. Mer.Pass 
19 103° 49.2 42.6 139° 34.4 4.0’ N18° ‘ 4 54.1’ ee 12 Pass Upper Lo Age 
20 118°49. 42.3 | 154°07.3. 13.9" eae 9.4’ 54.1’ m:ss_omm:ss | hh:mm | _ hh: ee 23-25 
A 42.1 | 168° : 18°15.3 9.3’ , 03 | 04: :mm_—_hh:mm_|_ 35-18% 
21 133°49 68° 40.2 13.8" ° 54.1 4:13 04:19 h 
0 - 418 183° . 18° 24.6 9.2" , 04 - : 12:04 07:00 ; = 
22 148°48.9 a 3°13.0 13.8" 18°48-7 2 84.1 04:24 ~=—04:30 19-08 19:21 | =~ 
23 163°48. 6 197°45.7 13.7’ aaa. 9.1 54.1’ 05 04:35 04: : 07:42 20:03 ( ) 
8 41.3 212°18.4 i 18° 42.8 9.1’ 54.1’ aa 12:05 08:25 20: \ 
SD.=15.7 d=02 : 3.7 18°51.9 9.0 541! ae = 
S.D.=14.7 
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July 06, 07, 08 (Tue., Wed., Thu.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 284°11.3 | 150°34.8 N19°09.3 | 146°14.4 N17°28.1 | 310°00.0 $11°47.7 | 329°25.6  $17°52.2 Alpheratz — 357°37.6 29°12.3 
1 299°13.8 | 165°34.2 08.5 | 161°15.3 27.6 | 325°02.6 47.8 | 344°28.2 52.3 Ankaa 353°10.0 ~— -42° 11.2 
2 314°16.3 | 180°33.6 07.7 | 176°16.2 27.2 | 340°05.2 47.8 | 359°30.8 52.3 Schedar  349°34.2 56° 38.9 
3 329°18.7 | 195°33.0 ++ 06.8 | 191°17.1 ++ 26.7 | 355°07.7 ++ 47.9 | 14°33.4 ++ 52.4 Diphda -348°50.2.-—-17°52.1 
4 344°21.2 | 210°32.4 06.0 | 206°18.1 26.2 | 10°10.3 47.9 | 29°36.0 52.4 Achernar —335°22.5.— -57°07.5 
5 359°23.7 | 225°31.8 05.2 | 221°19.0 25.8 | 25°12.9 48.0 | 44°38.7 52.5 Hamal —_327°54.5 23° 33.6 
6 14°26.1 | 240°31.2 N19°04.4 | 236°19.9 N17°25.3 40°15.5  $11°48.0 59°41.3.  §17°52.5 Polaris 315°35.1 89° 20.9 
7 29°28.6 | 255°30.6 03.5 | 251°20.8 24.8 | 55°18.0 48.1 | 74°43.9 52.6 Acamar = 315°14.2 -40° 13.0 
8 44°31.0 | 270°29.9 02.7 | 266°21.7 24.3 | 70°20.6 48.1 | 89°46.5 52.6 Menkar 314°09.3 Pele 
9 59°33.5 | 285°29.3 ++ 01.9 | 281°226 ++ 23.9 | 85°23.2 ++ 48.2 | 1049491 ++ 52.7 Mirfak 308" 32.6 49 "55.9 
10 74°36.0 | 300°28.7 01.1 | 296°23.5 23.4 | 100°25.8 48.3 | 119°51.7 52.7 Aldebaran = 290°°43.2 16° 33.0 
11 89°38.4 | 315°28.1 19°00.2 | 311°24.5 22.9 | 115°28.4 48.3 | 134°54.4 52.8 Rigel 281° 06.9 ~8 10.6 
é s 8 si %, 5 6 7 Capella 280° 26.6 46°01.0 
12 | 104°40.9 | 330°27.5 N18°59.4 | 326°25.4 N17°22.5 | 130°30.9 $11°48.4 | 149°57.0 $17°52.8 Bellatrix  278°263 6°22 1 
13 119°43.4 | 345°26.9 58.6 | 341°26.3 22.0 | 145°33.5 48.4 | 164°59.6 52.9 Elnath 278°05.8 28°37.4 
14 | 134°45.8 0°26.3 57.7 | 356°27.2 21.5 | 160°36.1 48.5 | 180°02.2 52.9 Minitiens, Loyseal 6 "1°113 
15 | 149°48.3 15°25.7 ++ 56.9 11°28.1 ++ 21.0 | 175°38.7 ++ 48.5 | 195°048 ++ 53.0 Fetal eee 59946 
16 | 164°50.8 | 30°25.1 56.1 | 26°29.0 20.6 | 190°41.3 48.6 | 210°07.4 53.0 Ecce BpaO RED Lesa 
° fe} O° ° fo} © = 
17 | 179°53.2 | 45°24.5 55.2 | 41°29.9 20.1 | 205°43.8 48.6 | 225°10.1 53.1 Sinise. <Sneesod,, ~ieoad¢ 
1g | 194°55.7 | 60°23.9 N18°54.4 | 56°30.9 N17°19.6 | 220°46.4 $11°48.7 | 240°12.7  $17°53.1 Adhara 255°085 —--29°00.1 
19 | 209°58.2 | 75°23.3 53.6 | 71°31.8 19.1 | 235°49.0 48.8 | 255°15.3 53.1 Procyon  244°54.2 5° 10.2 
20 225° 00.6 90° 22.6 52.7 86° 32.7 18.7 | 250°51.6 48.8 | 270°17.9 53.2 Pollux 243°21.2 27°58.5 
21 | 240°03.1 | 105°22.0 ++ 51.9 | 101°33.6 ++ 18.2 | 265°54.2 ++ 48.9 | 285°205 ++ 53.2 Avior 234°16.5 ~—--59°34.7 
22 255°05.5 | 120°21.4 51.0 | 116°34.5 17.7 | 280°56.8 48.9 | 300°23.2 53.3 Suhail 222° 48.8 -43°31.2 
23 270°08.0 | 135°20.8 50.2 | 131°35.4 17.3 | 295°59.3 49.0 | 315°25.8 53.3 Miaplacidus 221°39.5 -69°48.4 
Mer.pass.:05:02 v-0.6 d-0.8 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.5 v2.6 d-0.0 m0.3 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193°45.0 61° 38.5 
Denebola 182° 28.0 4° 27.3 
0 285°10.5 | 150°20.2 N18°49.4 | 146°36.3 N17°16.8 | 311°01.9 $11°49.0 | 330°28.4  $17°53.4 Gienah -175°46.6 ~—--17°39.6 
1 300°12.9 | 165°19.6 48.5 | 161°37.3 16.3 | 326°04.5 49.1 | 345°31.0 53.4 Acrux  173°033.—-63°13.3 
2 315°15.4 | 180°19.0 47.7 | 176°38.2 15.8 | 341°07.1 49.1 0°33.6 53.5 Gacrux 1719548 — -57°14.2 
3 330°17.9 195°18.4 ++ 46.8 191°39.1 ++ 15.4 356°09.7 ++ 49.2 15°36.2 + 53.5 Alioth 166°15.6 55°51.0 
4 345°20.3 | 210°17.8 46.0 | 206°40.0 14.9 | 119123 49.3 | 30°38.9 53.6 Spica 158°25.3 —--11°16.3 
5 0° 22.8 225°17.2 45.1 221° 40.9 14.4 26° 14.8 49.3 45°41.5 53.6 Alkaid 152°54.2 49°12.7 
6 15°25.3 | 240°16.6 N18°44.3 | 236°41.8 N17°13.9 | 41°17.4 $11°49.4 | 60°44.1 $17°53.7 Hadar 148°39.8 —- -60°28.7 
7 30°27.7 | 255°16.0 43.4 | 251°42.8 13.5 | 56°20.0 49.4 | 75°46.7 53.7 Menkent  148°00.8 = -36°28.6 
8 45°30.2 | 270°15.4 42.6 | 266°43.7 13.0 | 71°22.6 49.5 | 90°49.3 53.8 Arcturus — 145°50.4 9°04.5 
9 60°32.7 | 285°14.8 ++ 417 | 281°44.6 ++ 125 | 86°25.2 ++ 49.5 | 105°520 ++ 538 Rigil Kent.  139°43.9 — -60°55.6 
10 75°35.1 | 300°14.2 40.9 | 296°45.5 12.0 | 101°27.8 49.6 | 120°54.6 53.9 Kochab 137° 19.3 74°04.4 
11 90°37.6 | 315°13.6 40.0 | 311°46.4 11.6 | 116°30.4 49.7 | 135°57.2 53.9 Zuben'ubi = 136°59.0 ~—- -16° 07.8 
12 105°40.0 | 330°13.1 N18°39.2 | 326°47.3 N17°11.1 | 131°32.9 $11°49.7 | 150°59.8 $17°54.0 Alphecca —-126°06.0 26°38.8 
13. | 120°42.5 | 345°12.5 38.3 | 341°48.3 10.6 | 146°35.5 49.8 | 166°02.4 54.0 Antares = 112°19.0 — -26°28.7 
14 135°45.0 0°11.9 37.5 | 356°49.2 10.1 | 161°38.1 49.8 | 181°05.1 54.1 Atria = 107°15.3 — -69°04.0 
15 | 150°47.4 | 159113 ++ 366 | 11°501 -+ 09.6 | 176°40.7 ++ 49.9 | 1969077 -+ 541 Sabik — 102°05.8 = -15° 45.0 
16 | 165°49.9 | 30°10.7 35.8 | 26°51.0 09.2 | 191°43.3 50.0 | 211°10.3 54.2 Shaula 96°13.9 — -37°07.1 
17 | 180°52.4 | 45°10.1 34.9 | 41°51.9 08.7 | 206°45.9 50.0 | 226°12.9 54.2 || Rasalhague = 96°00.9 2°32.8 
18 | 195°548 | 609005 N18°34.1 | 569528 N17°08.2 | 2219485 $11°50.1 | 241°15.5 $17°54.3 || ee es al 
19 | 210°57.3 | 75°08.9 33.2 | 71°53.8 07.7 | 236°51.1 50.1 | 256°18.2 54.3 ous oe Spoahg) .  aBedas 
20 | 225°59.8 | 90°08.3 32.3 | 86°54.7 07.3 | 251°53.7 50.2 | 271°20.8 54.4 i ae Be Soler 
21 | 241°02.2 | 105°07.7 ++ 31.5 | 101°55.6 ++ 06.8 | 266°56.2 ++ 50.2 | 286°23.4 ++ 54.4 fia poeta see 
22 | 256°04.7 | 120°07.1 30.6 | 116°56.5 06.3 | 281°58.8 50.3 | 301°26.0 54.4 aoa pee pty 
° ° ° ° ° ‘ = 7 
23 | 271°07.2 | 135°06.5 29.8 | 131°57.4 05.8 | 297°01.4 50.4 | 316°28.6 54.5 eae ee eto 
Mer.pass.:04:58 v-0.6 d-0.8 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.5 v2.6 d-0.0 m0.3 Enif 33° 41.3 9°58.4 
Al Na‘ir 27°36.2  - -46°51.3 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.5 -29° 30.4 
° ° ° ° ° ° ° ° ° Scheat 13°47.8 28°11.8 
0 286°09.6 | 150°06.0 N18°28.9 | 146°58.3  N17°05.3 | 312°04.0 $11°50.4 | 331°31.3 $17°54.5 Ros T3056 1°40 i 
1 301°12.1 | 165°05.4 28.0 | 161°59.3 04.9 | 327°06.6 50.5 | 346°33.9 54.6 ane : : 
2 316°14.5 | 180°04.8 27.2 | 177°00.2 04.4 | 342°09.2 50.5 1°36.5 54.6 Jul 06 Tue SHA Mer.pass 
3 331°17.0 | 195°04.2 ++ 26.3 | 192°01.1 ++ 03.9 | 357°118 ++ 506 | 16°391 -+ 54.7 Venus 226°23.5 13:58 
4 346°19.5 | 210°03.6 25.4 | 207°02.0 03.4 | 12°14.4 50.7 | 31°41.7 54.7 Mars  222°03.1 14:14 
5 1°21.9 | 225°03.0 24.6 | 222°02.9 02.9 | 27°17.0 50.7 | 46°44.4 54.8 Jupiter 25° 48.7 03:19 
6 16°24.4 | 240°02.4 N18°23.7 | 237°03.9 N17°02.5 42°19.6  $11°50.8 61°47.0 $17°54.8 Saturn 45°14.2 02:02 
7 31°26.9 | 255°01.8 22.8 | 252°04.8 02.0 | 57°22.2 50.8 | 76°49.6 54.9 
8 | 46°29.3 | 270°01.3 22.0 | 267°05.7 015 | 72°24.8 50.9 | 91°52.2 4 Allstate” enaan * END 
9 61°31.8 | 285°00.7 ++ 21.1 | 282°06.6 ++ 01.0 | 87°27.3 ++ 51.0 | 106°548 ++ 55.0 Mars 221°259 14:13 
10 76°34.3 | 300°00.1 20.2 | 297°07.5 00.5 | 102°29.9 51.0 | 121°57.5 55.0 Faster 25°51.4 03:15 
11 91°36.7 | 314°59.5 19.4 | 312°08.4 17°00.1 | 117°32.5 51.1 | 137°00.1 55.1 Sita 45°17.9 01.58 
12 106°39.2 | 329°58.9 N18°18.5 | 327°09.4 N16°59.6 | 132°35.1 $11°51.1 | 152°02.7  $17°55.1 
13 121°41.7 | 344°58.4 17.6 | 342°10.3 59.1 | 147°37.7 51.2 | 167°05.3 55.2 Jul 08 Thu SHA — Mer.pass 
14 136°44.1 | 359°57.8 16.7 | 357°11.2 58.6 | 162°40.3 51.3 | 182°08.0 55.2 Venus —.223°56.3 14:00 
15 | 151°46.6 | 14°57.2 ++ 15.9 | 12°121 ++ 581 | 177°429 ++ 51.3 | 1979106 ++ 55.3 Mars 220°48.7 Lege 
16 | 166°49.0 | 29°56.6 15.0 | 27°13.0 57.7 | 192°45.5 51.4 | 212°13.2 55.3 Jupiter 25.044 03:11 
17 181°51.5 44°56.0 14.1 42° 14.0 57.2 | 207°48.1 51.5 | 227°15.8 55.4 Saturn 45° 21.6 01:54 
1g | 196°54.0 | 59°55.5 N18°13.2 | 57°14.9 N16°56.7 | 222°50.7 $11°51.5 | 242°18.4 $17°55.4 Horizontal parallax 
19 | 211°56.4 | 74°54.9 12.3 | 72°15.8 56.2 | 237°53.3 51.6 | 257°21.1 55.5 Venus: 0.1 
20 226°58.9 89°54.3 11.5 87° 16.7 55.7 | 252°55.9 51.6 | 272°23.7 55.5 Mars: 0.1 
21 | 242°01.4 | 104°53.7 ++ 10.6 | 102°17.6 ++ 55.2 | 267°58.5 ++ 51.7 | 287°26.3 ++ 55.6 
22 | 257°03.8 | 119°53.1 09.7 | 117°18.6 54.8 | 283°01.1 51.8 | 302°28.9 55.6 
23 | 272°06.3 | 134°52.6 08.8 | 132°19.5 54.3 | 298°03.7 51.8 | 317°31.6 55.7 
Mer.pass.:04:55 v-0.6 d-0.9 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.5 v2.6 d-0.0 m0.3 
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h Sun Moon 
a GHA Des GHA ud Dec a ai Lat. Twilight . Sunrise Sunset “ Twilight 
0 178°48.7N22°41.1 | 226°511 13.6 N19°008 89° 54.1’ Naut.. Civil Civil eu 
1 193° 48.6 40.8 | 241°23.7 13.6’ 19°09.7. 8.8 54.1’ N 72° 
2 208° 48.5 40.6 | 255°56.2 = 13.5’ 19°18.5 87 54.1’ N 70° 
3 223° 48.4 - 40.3 | 270°28.6 13.4’ 19°27.2 8.7’ 954.1" 68° 
4 238° 48.3 40.1 285°01.1 13.4' 19° 35.8 8.6' 54.1’ 66° 00:59 23:07 
5 253° 48.2 39.8 | 299°33.4 13.3’ 19°44.4 8.5’ = 54.1" 64° 01:54 29-14 
6 268°48.1 N22°39.6 | 314°05.7 13.3’ N19°528 8.4’ 541’ 62° 02:27 21:42 
7 283° 48.0 39.3 | 328°37.9 13.2’ 20°01.2 8.3" 54.1" 60° 01:20 02:50 21:19 22:47 
8 298° 47.9 39.0 343° 10.1 13.1' 20° 09.5 8.3' 54.1" N 58° 01:59 03:09 21:00 29:10 
9 313°47.7 * 38.8 | 3579422 13.1 20°17.7 8.2’ 54.1" 56° 02.25 03.25 30.45 71.44 
10 328°47.6 38.5 12°14.2 13.0" 20°25.8 8.1) 54.1 54° 0114 02.45 03.38 90.32 71.94 99:54 
11 343°47.5 38.3 26°46.2 13.0 20°33.9 8.0 54.1 52° 01.49 03.02 03.49 50.20 91.07 39-19 
12 358°47.4 N22°38.0 41°18.1 12.9° N20°41.8 7.9' 541° 50° 02:14 03:16 04:00 20:10 20:53 21:55 
13 13°47.3 37.7 55°50.0 12.8’ 20°49.7 7.8’ = 54.1" 45° 02:56 03:44 04:21 19:49 20:25 21:13 
14 28°47.2 37.5 70°21.8 12.8 20°57.5 7.7 54.2" N 40° 03:25 04:06 04:38 19:31 20:04 20:45 
15 43°47.1 - 37.2 g4°53.5 12.7" 21°05.2 7.6" 54.2" 35° 03.47 04.23 04.53 19-17 19-46 20.23 
16 58°47.0 37.0 99°25.2 12.6" 21°12.8 7.6" 54.2’ 30° 04-05 04.38 05.05 19.05 19-32 20.05 
17 73° 46.9 36.7 | 113°56.8 12.6 21°20.3 «7.5 54.2 30° 04:33 05.02 05.26 18:44 19.08 19.37 
18 88°46.8  N22°36.4 | 128°28.4 12.5' N21°27.7 7.4 54.2" N 10° 04:55 05:22 05:44 18:25 18:48 19:15 
19 103°46.7 36.2 142°59.9 12.5’ 21° 35.0 7.3’ 54.2’ 0° 05:13 05:39 06:01 18:09 18:31 18:57 
20 118° 46.6 35.9 | 157°31.3 12.4’ 21°42.2 7.2" 54.2" 3 ' ; ; ; : ; 
21 133° 46.5 - 35.6 | 172°02.7 12.3’ 21°49.4 7.1" 54.2” . a ee a] aie nee ss ree 
22 148° 46.4 35.4 | 186°34.0 12.3’ 21°56.4 7.0' 54.2" 30° | 06:00 06:30 06:56 17:14 17:40 18:10 
23 163° 46.3 35.1 | 201°05.2 12.2 22°03.3. 6.9 54.2 35° 06:09 06.40 07.08 17:02 17:30 18-02 
SD.=15.7 d=-0.3 $.D.=14.8 40° 06:17 06:51 07:22 16:49 17:19 17:53 
45° 06:27 07:04 07:38 16:33 17:06 17:43 
Wed GHA Dec GHA v Dec d HP 6 
; : - : - : S50 06:38 07:19 07:57 16:13 16:51 17:32 
0 178 °46.2 N22°34.8 215" 36.4 12.2' N22- 10.2 6.8" 54.2 52° 06:43 07:26 08:07 16:04 16:44 17:27 
1 193 "46.1 34.6 230° 07.5 12.1 22° 16.9 6.7 54.2 54° 06:48 07:34 08:17 15:53 16:36 17:22 
2 208 °46.0 34.3 244 38.6 12.0' 22 °23.6 6.6’ 54.2" 56° 06:54 07:43 08:29 15:41 16:28 17:16 
3 223 45.9 + 34.0 259" 09.6 12.0 22 30.1 6.5" 54.2 58° 07:00 07:52 08:43 15:28 16:18 17:10 
4 238° 45.8 33.8 273° 40.5 11.9 22° 36.6 6.4 54.2 S 60° 07:07 08:03 08:59 15:12 16:07 17:03 
5 253° 45.7 33.5 | 288°11.4 11.9’ 22°42.9 6.3’ 54.3" 
6 268°45.6 N22°33.2 | 302°42.2 11.8' N22°49.2 6.2’ 54.3’ Lat. Moonrise Moonset 
7 283° 45.5 33.0 | 317°13.0 11.7 22°55.3 61’ 54.3" Tue Wed Thu Tue Wed Thu 
8 298°45.4 32.7 | 331°43.7 9 11.7" 23°01.4 «6.0' 54.3" N 72° 
9 313° 45.3 - 32.4 | 3469143 11.6’ 23°07.3 5.9" 54.3" N 70° 
10 328°45.2 32.1 0°44.9 11.6’ 23° 13.1 5.8 54.3 68° 22-00 90:55 
11 343°45.1 31.9 15°15.5 11.5 23°18.9 5.7 54.3 66° 93:15 19-40 
12 358° 45.0 N22°31.6 29° 45.9 11.4’ N23° 24.5 5.6 54.3’ 64° 23:52 23:53 ee 19:04 20:44 22:17 
13 13° 44.9 31.3 44°16.3 11.4’ 23° 30.0 5.5" 54.3’ 62° 00:12 00:19 00:33 18:38 20:05 21:21 
i ere ae ak i ae a a. 60° | 00:27 00:39 01:00 18:18 19:38 20:48 
5 43°44.7 - 30. 73°17. 1.3 40.7 5.2’ 54.3’ 5 : ; ; : . 
16 58°44.6 30.5 | 87°47.2 11.2" o4iso 54° —shgt.|| MBS | OOO OOo: on oa a 
17 73°44.5 30.2 | 102°174 911.1" 23°51.0 5.0’ 54.4” |e eee ee ee a 
é 4 é , 4 , , 54 01:01 01:23 01:54 17:35 18:45 19:48 
18 88° 44.4 N22°29.9 116° 47.5 11.1 N23°56.0 4.9 54.4 52° 01:09 01:34 02:07 17:25 18:32 19:34 
19 103° 44.3 29.6 131°17.6 11.0’ 24° 00.8 4.8’ 54.4’ 50° 01:17 01:44 02:18 17:15 18:21 19:22 
oH ay | ae a ee pa se 45° | 01:34 02:05 02:42 | 16:56 17:58 18:56 
29 148°44.0 oa | 174°474 10.9" o4°147 AB Baa N 40° 01:48 02:21 03:01 16:40 17:39 18:36 
33 163°43.9 o85 | 189°173 108" 24°191 44’ 5a" 35 02:00 02:36 03:17 16:26 17:23 18:19 
30° 02:10 02:48 03:31 16:14 17:10 18:05 
SD.=15.7 d=-0.3 S.D.=14.8 20° | 02:28 03:09 03:55 15:54 16:47 17:40 
N 10° 02:44 03:28 04:15 15:37 16:27 17:19 
dhe ue — — u a d HP o° | 02:58 03:45 04:34 | 15:21 16:09 16:59 
0 178°43.8 N22°28.2 | 203°47.1 10.8° N24°23.4 42° 54.4 ° . . : : ; 
1 193° 43.7 27.9 | 218°16.8 10.7’ 24°27.6 8 84l 54.4 2 5 . aes oe ce rae e 
2 208° 43.6 27.7 | 232°46.5 10.7’ 24°31.7 40° 54.5 30° | 03:47 04:43 05-38 14:28 15:08 15:54 
3 223°43.5 27.4 | 247°16.1 10.6’ 24°35.6 39° 54.5 35° | 03:58 04:56 05:53 14:16 14:55 15:30 
4 238°43.4 27.1 | 261°45.7 10.6 24°30.5 3.8 54.5 40° 04-10 05-10 06.09 14:03 14:40 15.23 
5 253°43.3 26:8 276°15.3 10.5 oe 3.7 54.5 45° 04.25 05.28 06.29 13-48 14:21 15-03 
6 268°43.2 N22°26.5 | 290°44.8 10.5' N24°46.8 3.5' 54.5 ° ; . . ; . . 
7 283°43.1 26.2 | 305°14.2 10.4’ 24°50.2 3.4" 54.5 : a. ao ae see HE re a 
8 298° 43.0 25.9 | 319°43.6 10.4’ 24°53.6 3.3’ 54.5 ° : : ; : ; : 
: . 5 : 54 05:01 06:12 07:19 13:10 13:36 14:12 
9 313° 42.9 + 25.6 | 3349129 10.3 24°56.8 3.2 54.5 ° : : : : ; 
: . ; 6 ; , 56 05:11 06:25 07:35 12:59 13:22 13:56 
10 328° 42.8 25.3 | 348°42.2 10.3 24°59.9 3.1 54.6 ° : : : : : : 
a aoa at ae. ape scene. at ae 58 05:24 06:41 07:54 12:46 13:06 13:37 
; . : . : . . S 60° 05:38 07:00 08:17 12:31 12:46 13:13 
12 358°42.6 N22°24.8 17°40.7 10.2", N25°05.8 =-2.8’ 54.6" 
13 13°42.6 24.5 32°09.9 10.2’ 25° 08.6 2.7’ 54.6' Sun Moon 
14 28° 42.5 24.2 46°39.0 10.1’ 25°11.2 2.6" 54.6" Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°42.4 + 23.9 61°08.1 10.1’ 25°13.7 2.4’ 54.6 : oo" 12h Pass Upper Lower 26-28 
16 58° 42.3 23.6 75° 37.2 10.0’ 25°16.1 2.3' 54.6 mmi:ss mmi:ss hh:mm hh:mm hh:mm 11-2% 
17 73° 42.2 23.3 90°06.2 ~—-10.0’ 25°18.3 2.2" 54,7’ o | = OnSE 1805 ans a8 a 
18 88°42.1 N22°23.0 | 104°35.1 10.0° N25°205 21’ 54.7’ 3 ; : i ‘ ( ) 
19 103° 42.0 22.7 | 119°04.1 9.9" 25°22.55 1.9 54.7’ a Ono obo oe eal 7 6 
20 118° 41.9 22.4 | 133°33.0 9.9" 25°24.3 «1.8 54.7’ : : : : ‘ 
21 133° 41.8 + 22.1 | 148°01.8 9.8" 25°26.1 91.7" 54.7’ 
22 148° 41.7 21.8 | 162°30.7 9.8" 25°27.7 1.6" — 54.7’ 
23 163° 41.6 21.5 | 176°59.5 9.8" 25°29.2 1.4" 54,7’ 
SD.=15.7 d=-0.3 S.D.=14.9 
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Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 287°08.8 | 149°52.0 N18°07.9 | 147°20.4 N16°53.8 | 313°06.3  $11°51.9 | 332°34.2 $17°55.7 Alpheratz  357°37.6 29°12.3 
1 302°11.2 | 164°51.4 07.1 | 162°21.3 53.3 | 328°08.9 51.9 | 347°36.8 55.8 Ankaa 353°09.9 — -42° 11.2 
2 317°13.7 | 179°50.9 06.2 | 177°22.2 52.8 | 343°11.5 52.0 2°39.4 55.8 Schedar  349°34.1 56°39.0 
3 332°16.1 | 194°50.3 ++ 05.3 | 192°23.2 ++ 52.3 | 3589141 ++ 52.1 17°42.1 ++ 55.9 Diphda  348°50.1. —--17°52.1 
4 347°18.6 | 209°49.7 04.4 | 207°24.1 51.9 13°16.7 52.1 32°44.7 55.9 Achernar —335°22.5.——-57°07.5 
5 2°21.1 | 224°49.1 03.5 | 222°25.0 51.4 | 28°19.3 52.2 | 47°47.3 56.0 Hamal —327°54.5 23° 33.6 
6 17°23.5 | 239°48.6 N18°02.6 | 237°25.9 N16°50.9 43°21.9 $11°52.3 62°49.9 $17°56.0 Polaris 315°33.6 89° 20.9 
7 32°26.0 | 254°48.0 01.7 | 252°26.8 50.4 | 58°24.5 52.3 | 77°52.5 56.1 Acamar — 315°14.2 -40° 13.0 
8 47°28.5 | 269°47.4 00.9 | 267°27.8 49.9 | 73°27.1 52.4 | 92°55.2 56.1 Menkar = 314"09.3 pees 
9 62°30.9 | 284°46.9  18°00.0 | 282°28.7 ++ 49.4 | 88°29.7 ++ 52.4 | 107°57.8 ++ 56.2 Mirfak 308 32.6 49°56.0 
10 77°33.4 | 299°46.3  17°59.1 | 297°29.6 48.9 | 103°32.3 52.5 | 123°00.4 56.2 Aldebaran = 290 °43.2 16° 33.0 
11 92°35.9 | 314°45.7 58.2 | 312°30.5 48.5 | 118°34.9 52.6 | 138°03.0 56.3 Rigel 281 06.9 8 10.6 
12 | 107°38.3 | 329°45.1 N17°57.3 | 327°31.4 N16°48.0 | 133°37.5 $11°52.6 | 153°05.7 $17°56.3 Te pes eae 
13. | 122°40.8 | 344°44.6 56.4 | 342°32.4 47.5 | 148°40.1 52.7 | 168°08.3 56.4 ls a sober a wee a7ik 
14 | 137°43.3 | 359°44.0 55.5 | 357°33.3 47.0 | 163°42.7 52.8 | 183°10.9 56.4 Mea BTNe ane Sas 
15 | 152°45.7 14°43.4 ++ 54.6 12°34.2 ++ 46.5 | 178°45.3 ++ 528 | 198°13.5 ++ 565 Seal 370°55.5 59946 
16 | 167°48.2 | 29°42.9 53.7 | 27°35. 46.0 | 193°47.9 52.9 | 213°16.2 56.5 Conse So eee oe 
° ° fo} ° fe} = = 
17 | 182°50.6 | 44°42.3 52.8 | 42°36.1 45.5 | 208°50.5 53.0 | 228°18.8 56.6 Shit, -Seaooe i. ~ heeds? 
1g | 197°53.1 59°41.8 N17°51.9 | 57°37.0 N16°45.1 | 223°53.1 $11°53.0 | 243°21.4  $17°56.6 Adhara 255°085 —--29°00.0 
19 | 212°55.6 | 74°41.2 51.0 | 72°37.9 44.6 | 238°55.7 53.1 | 258°24.0 56.7 Procyon  244°54.2 5°10.2 
20 227°58.0 89° 40.6 50.1 87°38.8 44.1 | 253°58.3 53.1 | 273°26.7 56.7 Pollux 243°21.2 27°58.5 
21 243°00.5 | 104°40.1 ++ 49.2 | 102°39.7 ++ 43.6 | 269°00.9 ++ 53.2 | 288°29.3 ++ 56.8 Avior 234° 16.5 -59°34.7 
22 258°03.0 | 119°39.5 48.3 | 117°40.7 43.1 | 284°03.5 53.3 | 303°31.9 56.8 Suhail 222°48.8 -43°31.2 
23 273° 05.4 134°38.9 47.4 132° 41.6 42.6 299°06.1 53.3 318° 34.5 56.9 Miaplacidus 221°39.6 -69° 48.4 
Mer.pass.:04:51 v-0.6 d-0.9 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.5 v2.6 d-0.0 m0.3 Alphard 217°50.8 -8°45.1 
Regulus 207° 37.7 1°51.9 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.5 
Denebola 182°28.0 4° 27.3 
0 288°07.9 | 149°38.4 N17°46.5 | 147°42.5 N16°42.1 | 314°08.7 $11°53.4 | 333°37.2 $17°56.9 Gienah 175°466  ~—--17°39.6 
af 303° 10.4 164° 37.8 45.6 162°43.4 41.6 329°11.3 53.5 348° 39.8 57.0 Acrux 173°03.3 -63°13.3 
2 318°12.8 | 179°37.3 44.7 | 177°44.4 41.2 | 344°13.9 53.5 3°42.4 57.0 Gacrux 171°548 -57°14.2 
3 333°15.3 194° 36.7 ++ 43.8 192° 45.3 ++ 40.7 359°16.5 ++ 53.6 18°45.0 o+ 57.1 Alioth 166° 15.6 55°51.0 
4 348°17.8 | 209°36.1 42.9 | 207°46.2 40.2 14°19.1 53.7 33°47.7 57.1 Spica 158°25.3 —--11° 16.3 
° fo} ° ° ° 
5 3°20.2 | 224°35.6 42.0 | 222°47.1 39.7 | 29°21.8 53.7 | 48°50.3 57.2 Alkaid  152°54.2 49°12.7 
6 18°22.7 | 239°35.0 N17°41.1 | 237°48.0 N16°39.2 | 44°24.4 $11°53.8 63°52.9 §17°57.2 Hadar 148°39.8 — -60° 28.7 
7 33°25.1 | 254°34.5 40.2 | 252°49.0 38.7 | 59°27.0 53.9 | 78°55.5 57.3 Menkent  148°00.8 = -36°28.6 
8 48°27.6 | 269°33.9 39.3 | 267°49.9 38.2 74° 29.6 53.9 93°58.2 57.3 Arcturus 145°50.4 9° 04.5 
9 63°30.1 | 284°33.4 ++ 38.4 | 282°50.8 ++ 37.7 | 99°322 ++ 54.0 | 109°008 ++ 57.4 Rigil Kent. | 139°43.9 —- -60°55.6 
10 78°32.5 | 299°32.8 37.4 | 297°51.7 37.2 | 104°34.8 54.1 | 124°03.4 57.4 Kochab —-137°19.4 74°04.4 
11 93°35.0 | 314°32.2 36.5 | 312°52.7 36.8 | 119°37.4 54.1 | 139°06.0 57.5 Zuben'ubi 136°59.0 ~—-16° 07.8 
12 | 108°37.5 | 329°31.7 N17°35.6 | 327°53.6 N16°36.3 | 134°40.0 $11°54.2 | 154°08.7  $17°57.5 Alphecca ——-126°06.0 26°38.8 
13 | 123°39.9 | 344°31.1 34.7 | 342°54.5 35.8 | 149°42.6 54.2 | 169°11.3 57.5 Antares = 112°19.0 -26°28.7 
14 | 138°42.4 | 359°30.6 33.8 | 357°55.4 35.3 | 164°45.2 54.3 | 184°13.9 57.6 Atria = 107°15.3 — -69°04.0 
15 | 153°44.9 | 14°30.0 ++ 32.9 | 12°56.4 ++ 348 | 1799478 ++ 544 | 1999166 -+ 57.6 Sabik = 102°05.7 — -15° 45.0 
16 | 168°47.3 | 29°29.5 32.0 | 27°57.3 34.3 | 194°50.4 54.4 | 214°19.2 57.7 Shaula 96°13.8 = -37°07.1 
17 | 183°49.8 | 44°28.9 31.1 | 42°58.2 33.8 | 209°53.1 54.5 | 229°21.8 57.7 || Rasalhague 96° 00.9 2°32.8 
1g | 198°523 | 59°28.4 N17°30.1 | 579591 N16°33.3 | 224°55.7 $11°54.6 | 244°24.4 8179578 || Shue eae al 
19 | 213°54.7 | 74°27.8 29.2 | 73°00.1 32.8 | 239°58.3 54.6 | 259°27.1 57.8 aus er : Oeste aeeaeS 
20 | 228°57.2 89°27.3 28.3 | 88°01.0 32.3 | 255°00.9 54.7 | 274°29.7 57.9 ‘ a Fee oie t 
21 | 243°59.6 | 104°26.7 ++ 27.4 | 103°01.9 ++ 31.8 | 270°03.5 ++ 54.8 | 289°323 ++ 57.9 aad pepo ac- Uses 
22 | 259°02.1 | 119°26.2 26.5 | 118°02.8 31.4 | 285°06.1 54.8 | 304°34.9 58.0 beece ae n6 4G BaeaO 
° ° ° ° : = 7 
23 | 274°04.6 | 134°25.6 25.5 | 133°03.8 30.9 | 300°08.7 54.9 | 319°37.6 58.0 eota hooaed peter 
Mer.pass.:04:47 v-0.6 d-0.9 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.6 v2.6 d-0.0 m0.3 Enif 33° 41.3 9°58.4 
Al Na’ir 27°36.2 - -46°51.3 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.5 -29° 30.4 
° ° ° ° ° ° ° ° ° Scheat 13°47.7 28° 11.8 
0 289°07.0 | 149°25.1 N17°24.6 | 148°04.7 N16°30.4 | 315°11.3 $11°55.0 | 334°40.2 $17°58.1 icy 138355 ise. 
1 304°09.5 | 164°24.5 23.7 | 163°05.6 29.9 | 330°14.0 55.0 | 349°42.8 58.1 ous : : 
2 319°12.0 | 179°24.0 22.8 | 178°06.5 29.4 | 345°16.6 55.1 4°45.4 58.2 Jul 09 Fri SHA Mer.pass 
3 334°14.4 | 194°23.5 ++ 21.8 | 193°07.5 ++ 28.9 0°19.2 ++ 55.2 19°48.1 ++ 58.2 Venus —.222°43.2 14:01 
4 349°16.9 | 209°22.9 20.9 | 208°08.4 28.4 15°21.8 55.3 34°50.7 58.3 Mars  220°11.6 14:10 
5 4°19.4 | 224°22.4 20.0 | 223°09.3 27.9 | 30°24.4 55.3 | 49°53.3 58.4 Jupiter 25°57.5 03:07 
6 19°21.8 | 239°21.8 N17°19.1 | 238°10.2 N16°27.4 45°27.0 $11°55.4 64°56.0 $17°58.4 Saturn 45°25.4 01:49 
7 34°24.3 | 254°21.3 18.1 | 253°11.2 26.9 | 60°29.6 55.5 | 79°58.6 58.5 
8 49°26.8 | 269°20.7 17.2 | 268°12.1 26.4 | 75°32.2 55.5 | 95°01.2 Bg.5 i||) onl Nee boteane oe 
9 64°29.2 | 284°20.2 ++ 16.3 | 283°13.0 ++ 25.9 | 90°34.9 ++ 55.6 | 110°03.8 ++ 586 Mars 219°34.6 14:08 
10 79°31.7 | 299°19.7 15.4 | 298°13.9 25.4 | 105°37.5 55.7 | 125°06.5 58.6 Jupiter 26°00.8 03:03 
11 94°34.1 | 314°19.1 14.4 | 313°14.9 24.9 | 120°40.1 55.7 | 140°09.1 58.7 Seth 45°20 3 oan 
12 | 109°36.6 | 329°18.6 N17°13.5 | 328°15.8 N16°24.4 | 135°42.7 $11°55.8 | 155°11.7 $17°58.7 
13 | 124°39.1 | 344°18.0 12.6 | 343°16.7 23.9 | 150°45.3 55.9 | 170°14.4 58.8 Jul 11 Sun SHA — Mer.pass 
14 | 139°41.5 | 359°17.5 11.6 | 358°17.6 23.5 | 165°47.9 55.9 | 185°17.0 58.8 Venus 220°18.1 14:03 
15 | 154°440 | 14°17.0 ++ 10.7 | 13°186 ++ 23.0 | 180°50.6 ++ 56.0 | 2009196 -+ 58.9 Mars 218°57.6 14:07 
16 | 169°46.5 | 29°16.4 09.8 | 28°19.5 22.5 | 195°53.2 56.1 | 215°22.2 58.9 Jupiter 26 °04.3 02:59 
17 | 184°48.9 44°15.9 08.8 43° 20.4 22.0 | 210°55.8 56.1 | 230°24.9 59.0 Saturn 45° 33.2 01:41 
1g | 199°51.4 | 59°15.3 N17°07.9 | 58°21.3 N16°21.5 | 225°58.4  $11°56.2 | 245°27.5 $17°59.0 Horizontal parallax 
19 | 214°53.9 | 74°14.8 07.0 | 73°22.3 21.0 | 241°01.0 56.3 | 260°30.1 59.1 Wanue: 0.1 
20 | 229°56.3 | 89°14.3 06.0 | 88°23.2 20.5 | 256°03.6 56.3 | 275°32.8 59.1 Mars: 0.1 
21 | 244°58.8 | 104°13.7 ++ 05.1 | 103°24.1 ++ 20.0 | 271°06.3 ++ 56.4 | 290°35.4 ++ 59.2 
22 | 260°01.2 | 119°13.2 04.1 | 118°25.1 19.5 | 286°08.9 56.5 | 305°38.0 59.2 
23 | 275°03.7 | 134°12.7 03.2 | 133°26.0 19.0 | 301°11.5 56.6 | 320°40.6 59.3 
Mer.pass.:04:43 v-0.5 d-0.9 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.6 v2.6 d-0.1 m0.3 
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h Sun M 
Fri GHA Dec e oon 
178°41.5  —N22°2 = ud Dec d HP 
i 193°41.4 aa paca 9.7'  N25°30.6 = 1.3 : Lat. Twilight : = 
2 208°413 56 205°57.0 9.7’ areaie is 54.8 Naut. Civil Sunrise | Sunset _ Twilight 
3 93°41 2 206) 207 a7’ ertaa 6 2 54.8" || N72° Civi Naut. 
4 238°41.1 a 234°54.3 0 9.7" 25°33.9 a Bee || Noe 
5 253° 41.0 oF oe 9.6" 25°348 30.8 a 68° 
6 268°41.0 N22°19.4 6 9.6" 25°35.5 07 548 66° Of 
7 283°40.9 : 278° 20.2 9.6’ N25° : : 64° 13 22:53 
: 9.1 | 292° 36.1 05° 548° ° 02:02 
8 298°40.8 88 eu 9.6" 25° 36.6 0.4" : 62 ; 22:07 
9 313°40.7 : 307°17.3 95° 95° : a 54.9’ 60° 02:32 21:37 
: 8.5 321° 36.9 0.3 54.9’ 01:30 02:55 
10 | 328°40.6 32 345.8 9.5’ 25°371 0.1 ‘9’ |) 58° 21:15 22:39 
11 343°4 : 336° 14.3 9.5’ ° : 54.9 ° 02:05 03:13 20: 
0.5 7.9 350° 25°37.2 0.0’ 54.9" 56 02:3 ‘57 22:04 
12 ° 42.8 9.5’ ° i ° 30 03:28 20:4 
358°40.4 .N22° 25°37.1 -0.1' 54.9" 54 01:22 02:5 2 21:40 
13 13° 7.6 5°11.2 9.4’ j : 9 52° : :50 03:41 20:29 O1: 
40.3 73 ° : N25°36.9 —-0.3’ ; 01:55 03:06 ; 1:20 22:46 
14 28° 40.2 Pl ee gee oe oul el fee ee ee 
15 43°40.1 : Al 9.4' 25° : = . 45° 02:5' : : 20:08 20:51 : 
. 6.6 48° , 36.1 -0.5' 55.0’ ‘59 03:47 04:23 : : 21:51 
16 58°40.0 36.5 9.4 25°35.6 7 N 40° - 9:47 20:23 2 
: ‘ -0.7’ ' : ¥ : 1:11 
17 73°39.9 3 ue 9.4 25°34.8 ae =a 35° re sete 04:40 9:30 20:02 20:4 
18 88°39.9 N22° se ae 25°34.0 0.9" 55.0° 30° 04:07 ee pees 9:16 19:45 a 
19 103° 5.7 92°01.7 9.4 ° : : 20° : :40 05:07 9:04 : as 
39.8 5.4 ° N25°33.0 = -1.0" , 04:34 05:03 19:31 20:04 
20 118°39.7 . 106° 30.0 9.4' 25°31.9 et 55.0 N 10° 04:56 fee 05:27 8:43 19:08 19:3 
21 133° 5.1 120°58.4 9.3’ Beate -1.2 55.0’ 0° : :22 05:45 8:26 : 37 
22 oe 4.8 135° 26.7 93° 25°30.7 0 -1.3' 55.1 Woe 05:39 06:02 8:09 io 19:15 
9.5 25°20.3 -1.4 ar || 408 B31 1B: 
23 | 163°39.4 | eee oat Beene ates seed ae oe ag dea: 46 | 
_ - ; 9.3° ° noi . : : 06:36 . ; : 
SD.=15.7 d=-0.3 = 2 26.1 -1.7 55.1 = 06:00 06:30 06:56 17:59 18:26 
Sat GHA D .D.=15.0 40° 06:08 06:39 07:07 7:04 yee 18:11 
0 ec GHA 5 D 3S 06:17 06:50 07:21 6-51 132 18:03 
178° 39.3 N22°13 a ec d HP 45 06:26 07:03 : : 17:21 17:54 
1 193°3 8 | 178°51.7 93 3 ° 07:36 6:35 17:0 
9.2 35 ° N25°24.3 0 -1.8' S50 06:37 08 17:45 
2 208° 193° 20.0 9.3' 3 55.1 6 07:18 07:55 : 
3 eee 3.2 207° 48.3 93’ ons -2.0' 55.1’ — 06:42 07:25 08:05 3 16:53 17:34 
: 2.9 | 222°1 oe 20.4 -2.1" 55.2’ 06:47 07:32 : 16:47 17:30 
4 238° 39.0 6.6 9.3 25°1 : 56° 08:15 5:57 é 
; 2.5 ° ; 8.2 -2.2 , 06:52 t : : 16:39 17: 
5 | 253°38.9 ae Sieg. oa cee Seale: ee ae ce eae 
6 268° 38.8 N22° , — 9.3" 25°135 0-25 55.2 S 60° 07:05 08:00 08:40 5:32 16:21 17:13 
7 283° 38.7 i 265°41.6 9.3’ N25" 10.9 26 ae 5:16 16:11 17:06 
8 298° 38.6 7 280" 09.9 9.3" 25°082—-2.8" 55.2 Lat. Moonrise - 
9 313°38.5 a 294° 38.2 9.3’ 25°05 3 - 8 55.3’ Fri Sat S ; Moonset 
10 328°38.4 0.9 309° 06.6 9.3’ 25°02 4 -2.9' 55.3’ N 72° un Fri Sat Sun 
11 343°38.3 0.6 | 323°34.9 9.3’ 74°59. “3.0 55.3’ - 
: 0.3 338° 03.2 ae 6083 3,2" 55.3’ N 70 
12 | 358°38.3 _N22°10.0 ne = 24°56.0  -3.3' 55.3" 68° 
13 13°33.2 : 352°31.6 9.4 N24°52 : 
: 09.6 6°59 , 7 -3.4' 55.3" 66° 
14 28°38.1 9 9.4 24°49 01: 
; 09.3 21°2 ; 2 -3.6' 55.4 :28 00:34 
15 43°38.0 8.3 9.4 24° 64° , 
: - 09.0 35° A 45.5 -3.7' 55.4 00:06 01:04 ; 23:50 
16 58°3 56.7 9.4 ° . 62° : 02:44 23:08 . 
A 7.9 08.7 50°25 4 ; 24°41.8 = -3.8' 55.4 01:02 01:59 03:2 23:17 23:18 
f 73°37.8 083 | 64°535 9.4" 24°37.9 -4.0' 55.4 60° | 01:35 02:31 ae 22:13 22:41 22:54 
18 38°37.7 N22°08.0 7 9.4 24°33.9 -4.1 55.4 N 58° 02:00 ; : 21:41 22:14 29-34 
19 103° . 79°21.9 9.4 ° : ° : 02:55 04:07 21: 
37.7 ne ‘ 4 N24°29,7— -4.2 56° | 02:19 03:1 17 21:54 22:18 
20 | 118°37.6 ora aeevies 9.5" 24°254 -43 aa 54° | 02:36 a 04:23 | 20:57 21:37. «22.05 
21 133°37.5 9.5" 24°21. oi 52° 04:38 20:41 
: - 07.0 | 122° : 1.0 -4.5 55.5" 02:50 03:44 : : 21:22 21:53 
22 148°37.4 47.3 9.5 24° ; 50° 04:50 20:27 : 
: 06.7 ° : 16.5 -4.6 , 03:02 . ; : 21:09 21: 
23 | 163°37.3 eh a. 2 ee ae el eee ee er ee ore 
* ° “ . . . A 
SD.=15.7 d—-0.3 5 24°07.0 — -4.9 55.5 N 40° 03:48 04:42 05:42 ae aD 21:13 
me fe} > bs . 
Sun GHA Dec G a ae a 04:59 05:57 - oan 20:57 
HA : 05: : : : 20:4 
0 178° 37.2 N22°06.0 5 Dec d HP 20° 04:44 che 06:10 8:58 19:46 ee 
1 193° : 166°12.9 9.6’ ° N 10° : : 06:33 8:33 : : 
37.1 05.7 ° N24°02. 5.0" : 05:06 05:59 19:23 20:10 
2 208° 7 | 180°415 9.6" ° bo.6 0° 06:52 8:11 
: soe 05.4 195°10.0 ; 23°57. -5.1 55.6 05:26 06:18 07:11 : 19:03 19:52 
223°37.0 - 050 | 209°38, 9.6 23°51.8 -5.2’ 55.6’ sio° | 05:46 06: 7:51 18:44 «19:35 
4 238° 36.9 || “awe af 9.6" 23°46.5 54’ 55.6 20° | 06.07 38 07:29 7:31 ioe a 
5 253° 36.8 044) 2 On 9.6" 23°41. 55 556" 30° | 06:32 06:59 07:48 7:10 18:04 o 
6 268° : 38° 35.9 97’ 93°3 2 5.6 7 ; 07:23 08:10 6.4 : 19:00 
68° 36.7 N22°04.0 3 5.5 -5.6 55.7’ 35 06:47 07:38 :45 17:40 18:39 
7 283° 36.6 03. 253°04.6 = 9.7’ N23°29.8 ' 40° | 07:04 08:23 6:30 17:2 18: 
8 298° 3.7 | 267°33.3 97' ee -5.8' 55.7" 45° : 07:54 08:38 6.13 : 8:27 
9 ae 03.4 | 282°02.1 9.8" pen 5.9’ 55.7" . 07:25 08:14 08:56 Sc 17:10 18:12 
5 * 03. Oaq. ; 18. -6.0' ‘a S 50° 3 ; : 5 16:51 17:5 
10 328°36.4 oe ee 9.8" 23°12.0  -6.1’ aon 52° ae 08:39 09:18 5:27 16:26 o : 
11 343° 36.3 02.3 ee 9.8" 23°05.8 -6.2' 55.8" 54° 08:17 oie 09:28 5:14 16:14 io 
e 358°36.2 N22°02.0 | 330°57.3 22°59.5  -6.4' 55.8" 56° | 08:34 ae a 5:00 16:01 ee 
13°36.1 OL7 OAc: 9 N22°53 6.5 58° 08: : : 4:43 15: : 
: : : -6.5 , :54 09: , 245 17: 
14 |  28°36.1 eee ae eee Oe 55.8' || _$ 60° | 09:20 ane ae ae i 
16 a. * 01.0 23°24.1 be 22°39.8 -6.7' 55.8" 28 oe 15:04 16:26 
35.9 00.6 jos: : 22°33.0 -6.9’ ai Sun 
17 : 37°53.1 ’ : 55.8 . 
18 tated 00.3 52°22.1 ine ae -7.0' 55.9 Day ane ine Mer. Mer eo A 
35.7 N22°00.0 ° 1 -7.1' 55.9" 12 Pass ae ge 
= een 21°59.6 os re N22°11.9 -7.2 55.9’ aes mm:ss hh:mm hes eal 29-1 
18°35.6 59.3 ° 49. L 22°04.6 = --7.3" ‘9’ 09 | (05:14 - aA 0-2% 
21 133°35.5 : 95°49.4 10.1’ 91° : 55.9 : 05:18 12:05 11:38 = 
: * 58.9 110°1 , 57.2 -7.5" 55.9" 10 05:23 05: ; aS ~ 
29 148°35.4 8.6 10.2 21° , 5:27 12:05 12: i ) 
23 | 163° 58.6 | 124°47.8 10.2" 249.7 -7.6' 56.0" 11 | 05:31 05:35 12:0 31 00:08 
35.3 ht eee eee ee 6 | 13:23 00:57 
SD.=15.7 d=03 3 71°344 7.8’ 56.0 
S.D.=15.2 
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July 12, 13, 14 (Mon., Tue., Wed.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 290°06.2 | 149°12.1 N17°02.3 | 148°26.9 N16°18.5 | 316°14.1 $11°56.6 | 335°43.3.  $17°59.3 Alpheratz 357° 37.6 29°12.3 
1 305°08.6 | 164°11.6 01.3 | 163°27.8 18.0 | 331°16.7 56.7 | 350°45.9 59.4 Ankaa 353°09.9 -42°11.2 
2 320°11.1 | 179°11.1 17°00.4 | 178°28.8 17.5 | 346°19.4 56.8 5°48.5 59.4 Schedar  349°34.1 56°39.0 
3 335°13.6 | 194°10.5 16°59.4 | 193°29.7 ++ 17.0 1922.0 ++ 568 | 20°51.2 ++ 59.5 Diphda  -348°50.1.—-17°52.1 
4 350°16.0 | 209°10.0 58.5 | 208°30.6 16.5 | 16°24.6 56.9 | 35°53.8 59.5 Achernar — 335°22.5.—— -57°07.4 
5 5°18.5 | 224°09.5 57.5 | 223°31.5 16.0 | 31°27.2 57.0 | 50°56.4 59.6 Hamal —327°54.5 23°33.7 
6 20°21.0 | 239°08.9 N16°56.6 | 238°32.5 N16°15.5 46°29.8 $11°57.0 | 65°59.1 $17°59.6 Polaris — 315°32.2 89° 20.9 
7 35°23.4 | 254°08.4 55.7 | 253°33.4 15.0 | 61°32.5 57.1 | 81°01.7 59.7 Acamar = 315°14.2,—-40° 13.0 
8 50°25.9 | 269°07.9 54.7 | 268°34.3 14.5 | 76°35.1 57.2 | 96°04.3 59.7 Menkar = 314"°09.3 pees 
9 65°28.4 | 284°07.4 ++ 53.8 | 283°35.3 ++ 140 | 91°37.7 ++ 57.3 | 111°069 -+- 598 Mirfak = 308° 32.6 = 49°'56.0 
10 80°30.8 | 299°06.8 52.8 | 298°36.2 13.5 | 106°40.3 57.3 | 126°09.6 59.8 Aldebaran = 290°°43.1 16° 33.0 
11 95°33.3 | 314°06.3 51.9 | 313°37.1 13.0 | 121°43.0 57.4 | 141°12.2 59.9 Rigel = .281'06.9 -8'10.6 
12 | 110°35.7 | 329°05.8 N16°50.9 | 328°38.0 N16°12.5 | 136°45.6 $11°57.5 | 156°14.8 $17°59.9 ee Senos eae 
13. | 125°38.2 | 344°05.3 50.0 | 343°39.0 12.0 | 151°48.2 57.5 | 171°17.5 — 18°00.0 ein Sede ee ard 
14 | 140°40.7 | 359°04.7 49.0 | 358°39.9 11.5 | 166°50.8 57.6 | 186°20.1 00.0 aaa TRG 8 Tas 
15 | 155°43.1 14°04.2 ++ 48.1 13°40.8 ++ 11.0 | 181°53.4 ++ 57.7 | 2019227 ++ 001 ee aces 6 Fok 
16 | 170°45.6 | 29°03.7 47.1 | 28°41.8 10.5 | 196°56.1 57.7 | 216°25.4 00.1 ‘Canpsin Regen Los” -aeosaaS 
° ° fo} ° fo} * 7 
17 | 185°48.1 | 44°03.2 46.2 | 43°42.7 10.0 | 211°58.7 57.8 | 231°28.0 00.2 Big geneond, ceeds 
18 | 200°50.5 | 59°02.6 N16°45.2 | 58°43.6 N16°09.5 | 227°01.3  $11°57.9 | 246°30.6 $18°00.2 Adhara 255°085 —--29°00.0 
19 | 215°53.0 | 74°02.1 44.2 | 73°44.5 09.0 | 242°03.9 58.0 | 261°33.2 00.3 Procyon  244°54.2 5° 10.2 
20 | 230°55.5 | 89°01.6 43.3 | 88°45.5 08.5 | 257°06.6 58.0 | 276°35.9 00.3 Pollux 243°21.2 27°58.5 
21 | 245°57.9 | 104°01.1 ++ 42.3 | 103°46.4 ++ 08.0 | 272°09.2 ++ 581 | 291°38.5 ++ 004 Avior 234°16.5 —--59°34.7 
22 261°00.4 | 119°00.5 41.4 | 118°47.3 07.5 | 287°11.8 58.2 | 306°41.1 00.4 Suhail 222° 48.8 -43°31.2 
23 276° 02.9 134°00.0 40.4 133°48.3 07.0 302°14.4 58.3 321° 43.8 00.5 Miaplacidus 221° 39.6 -69° 48.4 
Mer.pass.:04:39 v-0.5 d-0.9 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.6 v2.6 d-0.1 m0.3 Alphard 217°50.8 -8°45.0 
Regulus 207° 37.7 1°51.9 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.4 
Denebola 182° 28.0 4°27.3 
0 291°05.3 | 148°59.5 N16°39.5 | 148°49.2 N16°06.5 | 317°17.1 $11°58.3 | 336°46.4 $18°00.5 Gienah 175°466 ~—--17° 39.6 
1 306°07.8 | 163°59.0 38.5 | 163°50.1 06.0 | 332°19.7 58.4 | 351°49.0 00.6 Acrux  173°03.3.—--63° 13.3 
2 321°10.2 | 178°58.5 37.5 | 178°51.1 05.5 | 347°22.3 58.5 6°51.7 00.6 Gacrux 171°549  -57°14.2 
3 336°12.7 193°57.9 ++ 36.6 193°52.0 ++ 05.0 2°24.9 ++ 58.5 21°54.3 s+ 00:7 Alioth 166° 15.6 55°51.0 
4 351°15.2 | 208°57.4 35.6 | 208°52.9 04.5 17° 27.6 58.6 36°56.9 00.7 Spica 158°25.3 -11° 16.3 
5 6°17.6 223°56.9 34.7 223°53.8 04.0 32° 30.2 58.7 51°59.6 00.8 Alkaid 152°54.3 49°12.7 
6 21°20.1 | 238°56.4 N16°33.7 | 238°54.8 N16°03.5 | 47°32.8 $11°58.8 | 67°02.2 $18°00.8 Hadar 148°39.8 —- -60°28.7 
7 36°22.6 | 253°55.9 32.7 | 253°55.7 03.0 | 62°35.5 58.8 | 82°04.8 00.9 Menkent  148°00.9 — -36°28.6 
8 51°25.0 | 268°55.4 31.8 | 268°56.6 02.5 77° 38.1 58.9 97°07.5 00.9 Arcturus 145°50.4 9° 04.5 
9 66°27.5 | 283°54.9 ++ 30.8 | 283°57.6 -+ 02.0 | 92°40.7. ++ 59.0 | 112°10.1 ++ 010 Rigil Kent.  139°43.9  — -60°55.6 
10 81°30.0 | 298°54.3 29.8 | 298°58.5 01.5 | 107°43.3 59.0 | 127°12.7 01.0 Kochab 137° 19.4 74°04.4 
11 96°32.4 | 313°53.8 28.9 | 313°59.4 01.0 | 122°46.0 59.1 | 142°15.4 01.1 Zuben'ubi 136°59.0 ~—- -16° 07.8 
12 111°34.9 | 328°53.3 N16°27.9 | 329°00.4 N16°00.5 | 137°48.6 $11°59.2 | 157°18.0 $18°01.1 Alphecca 126° 06.0 26°38.8 
13 126°37.3 | 343°52.8 26.9 | 344°01.3 16°00.0 | 152°51.2 59.3 | 172°20.6 01.2 Antares = 112°19.0 -26° 28.7 
14 141°39.8 | 358°52.3 26.0 | 359°02.2 15°59.5 | 167°53.9 59.3 | 187°23.2 01.2 Atria 107°15.3 — -69°04.0 
15 | 156°42.3 | 13°51.8 ++ 25.0 | 14°03.2 ++ 59.0 | 182°565 -+ 59.4 | 202°25.9 01.3 Sabik = 102°05.7_ — -15° 45.0 
16 | 171°44.7 | 28°51.3 24.0 | 29°04.1 58.5 | 197°59.1 59.5 | 217°28.5 01.3 Shaula 96°13.8 — -37°07.1 
17 | 186°47.2 | 43°50.8 23.1 | 44°05.0 58.0 | 213°01.8 59.6 | 232°31.1 01.4 || Rasalhague 96" 00.9 2°32.8 
1g | 201°49.7 | 58°50.2 N16°22.1 | 59°05.9 N15°57.5 | 228°04.4 $11°59.6 | 247°338 © Si8°o14 || are se al 
19 | 216°52.1 | 73°49.7 21.1 | 74°06.9 57.0 | 243°07.0 59.7 | 262°36.4 01.5 ene woe emer 
20 | 231°54.6 | 88°49.2 20.1 | 89°07.8 56.5 | 258°09.7 59.8 | 277°39.0 01.5 ‘i Bite aero Seiad 
21 246°57.1 | 103°48.7 ++ 19.2 | 104°08.7 ++ 56.0 | 2739123 ++ 59.9 | 292°41.7 01.6 Rea Bee a . BEER 
22 | 261°59.5 | 118°48.2 18.2 | 119°09.7 55.4 | 288°14.9 11°59.9 | 307°44.3 01.7 peak Egeaea ees 
° ° ° ° ° . & . 
23 | 277°02.0 | 133°47.7 17.2 | 134°10.6 54.9 | 303°17.6 12°00.0 | 322°46.9 01.7 er nao 6 oats 
Mer.pass.:04:35 v-0.5 d-1.0 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.6 v2.6 d-0.1 m0.3 Enif 33°41.3 9°58.4 
Al Na’ir 27°36.2 - -46°51.3 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 5°17.5 -29° 30.4 
° ° ° ° ° ° ° ° ° Scheat 3°47.7 28°11.8 
0 292°04.5 | 148°47.2 N16°16.2 | 149°11.5 N15°54.4 | 318°20.2 $12°00.1 | 337°49.6 $18°01.8 Poe Sodas ines03 
1 307°06.9 | 163°46.7 15.3 | 164°12.5 53.9 | 333°22.8 00.2 | 352°52.2 01.8 aS : : 
2 322°09.4 | 178°46.2 14.3 | 179°13.4 53.4 | 348°25.4 00.2 7°54.8 01.9 || Jul 12 Mon SHA Mer.pass 
3 337°11.8 | 193°45.7 ++ 13.3 | 194°14.3 ++ 52.9 3°28.1 ++ 00.3 | 22°575 ++ 01.9 Venus 219°06.0 14:04 
4 352°14.3 | 208°45.2 12.3 | 209°15.3 52.4 | 18°30.7 00.4 | 38°00.1 02.0 Mars _218°20.7 14:05 
5 7°16.8 | 223°44.7 11.3 | 224°16.2 51.9 | 33°33.4 00.5 | 53°02.7 02.0 Jupiter 26° 07.9 02:55 
6 22°19.2 | 238°44.2 N16°10.4 | 239°17.1 N15°51.4 | 48°36.0 $12°00.5 | 68°05.4 $18°02.1 Saturn 45°37.1 01:37 
7 37°21.7 | 253°43.7 09.4 | 254°18.1 50.9 | 63°38.6 00.6 | 83°08.0 02.1 
8 52°24.2 | 268°43.2 08.4 | 269°19.0 50.4 | 78°41.3 00.7 | 98°10.6 o22 || tu! mete 5 Pi eee 
9 67°26.6 | 283°42.7 ++ 07.4 | 284°19.9 ++ 49.9 | 93°43.9 ++ 008 | 113°13.3 ++ 022 Mars 217°43.9 14.04 
10 82°29.1 | 298°42.2 06.4 | 299°20.9 49.4 | 108°46.5 00.8 | 128°15.9 02.3 jupiter 26°11.8 02:50 
11 97°31.6 | 313°41.7 05.4 | 314°21.8 48.9 | 123°49.2 00.9 | 143°18.5 02.3 Sania aR aL 01.33 
12 | 112°34.0 | 328°41.2 N16°04.5 | 329°22.7 N15°48.4 | 138°51.8 $12°01.0 | 158°21.2 $18°02.4 
13 127°36.5 | 343°40.7 03.5 | 344°23.7 47.8 | 153°54.4 01.1 | 173°23.8 02.4 || Jul 14 Wed SHA — Mer.pass 
14 142°39.0 | 358°40.2 02.5 | 359°24.6 47.3 | 168°57.1 01.1 | 188°26.4 02.5 Venus 216° 42.8 14:05 
15 | 157°414 | 13°397 ++ O15 | 14°25.5 ++ 46.8 | 183°59.7 ++ 01.2 | 203°201 + + 02.5 Mars 217°07.1 14:02 
16 | 172°43.9 | 28°39.2 — 16°00.5 | 29°26.5 46.3 | 199°02.3 01.3 | 218°31.7 02.6 Jupiter -26°15.7 02:46 
17 187°46.3 | 43°38.7 15°59.5 44°27.4 45.8 | 214°05.0 01.4 | 233°34.4 02.6 Saturn 45° 45.1 01:28 
1g | 202°48.8 | 58°38.2 N15°58.5 | 59°28.3 N15°45.3 | 229°07.6  $12°01.4 | 248°37.0 $18°02.7 Horizontal parallax 
19 | 217°51.3 | 73°37.7 57.5 | 74°29.3 44.8 | 244°10.3 01.5 | 263°39.6 02.7 Venus: 0.1 
20 | 232°53.7 | 88°37.2 56.6 | 89°30.2 44.3 | 259°12.9 01.6 | 278°42.3 02.8 Mars: 0.1 
21 | 247°56.2 | 103°36.7 ++ 55.6 | 104°31.1 ++ 43.8 | 274°15.5 ++ 01.7 | 293°449 ++ 028 
22 | 262°58.7 | 118°36.2 54.6 | 119°32.1 43.3 | 289°18.2 01.7 | 308°47.5 02.9 
23 | 278°01.1 | 133°35.7 53.6 | 134°33.0 42.8 | 304°20.8 01.8 | 323°50.2 02.9 
Mer. pass. :04:31 v-0.5 d-1.0 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.6 v2.6 d-0.1 m0.3 
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2021 July 12 to Jul. 14 






































































































































































































































h Sun Moon 
Mon GHA Dec GHA Ee Dec d me Lat. N Te il Sunrise Sunset Ci en ‘ 
0 178°35.2. -.N21°57.9 | 153°46.3 10.3’ = N21°26.5 -7.9' 56.0" aks me mM oe 
1 193° 35.2 57.5 168° 15.6 10.3’ 21°18.5 -8.0’ 56.0’ N 72° 
2 208° 35.1 57.2 182°45.0 10.4’ 21°10.4 -8.1' 56.1’ N 70° 
3 223° 35.0 - 56.8 197°14.4 10.4’ 21°02.2 -8.3' 56.1’ 68° 
4 238° 34.9 56.5 | 211°43.8 10.5’ 20°53.9 -8.4’ 56.1" 66° 01-27 22-40 
5 253°34.9 56.1 | 226°13.3 10.5’ 20°45.5 8.5’ 56.1" 64° 02-10 91.59 
6 268°34.8 N21°55.8 | 240°42.8 10.5 N20°37.0 --8.6"_—56.2’ 62° 00:33 © 02:39«| 21:31 «23:29 
7 283° 34.7 55.4 | 255°12.3 10.6 = 20°28.3.—2-8.7'_—56.2" 60° 01:39 03:00 | 21:10 22:30 
° ° , oO , , 
8 298° 34.6 _ 55.1 | 2699419 10.6" = 20°19.6 8.8" 56.2" || age aoe,  poae || Boag eins 
9 313° 34.5 54.7 284°11.6 10.7 20°10.7 -8.9 56.2 56° 00:31 02:35 03:32 20:38 21:35 23:32 
10 328° 34.5 54.4 298°41.2 10.7’ 20°01.7 -9.0’ 56.2’ 54° 01:31 02:54 03:45 20:26 21:16 22:38 
a 5 ; : ; : ; : : : : 
11 343° 34.4 54.0 313°10.9 10.7 19°52.7 -9.1 56.3 52° 02:01 03:10 03:56 20:15 21:01 22:09 
12 | 358°34.3  N21°53.7 | 327°40.7 10.8’ =N19°43.5 9.2’ 56.3" 50° | 02:23 03:23 04:06 «| 20:05 = 20:48 = 21:47 
13 13°34.2 53.3 342°10.5 10.8’ 19° 34.2 -9.3’ 56.3’ 45° 03:03 03:50 04:26 19:45 20:21 21:08 
° , °o , , 
14 28°34.2 _ 52.9 | 356°40.3 10.9" 19°24.8 9.4" 56.3’ || age | 03:30 04:10 04:42 19:29 «20:01 S204 
15 43°34.1 52.6 11°10.2 10.9 19°15.3 -9.5 56.3 35° 03:51 04:27 04:56 19:15 19:44 20:20 
16 58°34.0 52.2 25°40.1 10.9’ 19°05.7 -9.6' 56.4" 30° 04:09 04:41 05:08 19:03 19:30 20:03 
3 . : . : : : : : : : : 
17 73° 33.9 51.9 40°10.1 11.0 18°56.0 -9.8 56.4 20° 04:36 05:04 05:23 18:43 19:07 19:36 
18 88° 33.8 N21°51.5 54° 40.1 11.0’ N18° 46.2 -9.9’ 56.4’ N 10° 04:56 05:23 05:46 18:26 18:48 19:15 
19 103° 33.8 51.2 69° 10.1 11.1 18°36.3 -10.0° 56.4’ 0° 05:14 05:40 06:02 18:09 18:32 18:58 
20 118° 33.7 50.8 83° 40.2 11.1’ 18°26.3 -10.0’ 56.4’ ° : : ‘ : : : 
21 133° 33.6 - 50.4 98°10.4 11.1’ 18°16.2  -10.1" 56.5’ = et 3 ae 7 ne nee pa 
22 148°33.5 50.1 | 112°40.5 11.2’ 18°06.0 -10.2' 56.5 30° 05:59 06:29 06:55 17:17 17:43 18:12 
5 ‘ : - : : : ; : ; : : 
23 163° 33.5 49.7 127°10.7 11.2 17° 55.7 -10.3 56.5 35° 06:07 06:39 07:06 17:06 17:33 18:05 
SD.=15.7 d=-0.3 S.D.=15.3 40° 06:16 06:49 07:19 16:53 17:23 17:56 
45° 06:25 07:01 07:35 16:37 17:10 17:47 
Tue GHA Dec GHA v Dec d HP 6 
= = 7 : |} $50° | 06:35 07:16 07:53 | 16:19 16:56 17:37 
0 178° 33.4 N21°49.3 141°41.0 11.3 N17°45.3 -10.4 56.5 52° 06:40 07:23 08:02 16:10 16:49 17:32 
1 193° 33.3 49.0 156°11.3 11.3’ 17°34.9 -10.5' 56.5’ 54° 06:45 07:30 08:12 16:00 16:42 17:27 
2 208° 33.2 48.6 170°41.6 1A 17°24.3 -10.6’ 56.6’ 56° 06:50 07:38 08:23 15:49 16:34 17:22 
3 223° 33.2 + 48.2 185°12.0 11.4’ 17°13.6 -10.7' 56.6’ 58° 06:56 07:47 08:36 15:36 16:25 17:16 
4 238° 33.1 47.9 199°42.4 11.4’ 17°02.9 -10.8' 56.6’ S 60° 07:02 07:57 08:51 15:21 16:15 17:10 
5 253°33.0 47.5 214°12.8 11.5’ 16°52.0 -10.9’ 56.6’ 
6 268°32.9 N21°47.1 | 228°43.3 11.5' N16°411 -11.0" 56.7’ Lat. Moonrise Moonset 
7 283° 32.9 46.8 | 243°13.9 116 16°30.0 -11.1" 56.7’ Mon Tue Wed Mon Tue Wed 
8 298° 32.8 46.4 257° 44.4 11.6’ 16°18.9 -11.2' 56.7’ é 00:21 
9 313°32.7 - 46.0 | 2729151 11.6 16°07.7 -11.3' 56.7" || N72 04:03 (06:57 01:34 93.45 
10 328°32.7 45.7 286°45.7 11.7’ 15°56.4 -11.3' 56.7’ 00:36 
11 343° 32.6 45.3 301°16.4 11.7’ 15° 45.0 -11.4' 56.8’ N 70° 05:00 07:18 23-58 23:34 
12 358°32.5 N21°44.9 | 315°47.1 11.7° N15°335 -11.5' 568° 7 00:01 
13 13°32.4 44.6 | 330°17.9 11.8" 15°22.0 -11.6' 56.8" 68 03:07 05:33, 07:34 | 00:43 og.gg 28:25 
14 28° 32.4 44.2 344° 48.7 11.8’ 15°10.4 -11.7' 56.8" 66° 03:59 05:57 07:47 23:36 23:26 23:17 
15 43° 32.3 + 43.8 359°19.5 11.9° 14°58.6 = -11.8' 56.8’ 64° 04:31 06:16 07:58 23:16 23:14 23:11 
16 58° 32.2 43.4 13°50.4 11.9’ 14°46.9 -11.8' 56.9’ 62° 04:54 06:31 08:07 23:00 23:03 23:05 
17 73° 32.1 43.1 28°21.3 11.9’ 14°35.0 -11.9’ 56.9" 60° 05:13 06:44 08:15 22:46 22:54 23:00 
18 88°32.1 N21°42.7 42°52.2 12.0’ N14° 23.0 -12.0’ 56.9’ N 58° 05:28 06:55 08:22 22:35 22:47 22:56 
19 103° 32.0 42.3 57°23.2 12.0’ 14°11.0 -12.1' 56.9’ 56° 05:41 07:04 08:28 22:25 22:40 22:52 
20 118°31.9 41.9 71°54.2 12.0’ 13°58.9 -12.1' 57.0’ 54° 05:53 07:12 08:33 22:16 22:33 22:48 
21 133°31.9 * 41.6 86° 25.3 12.1 13°46.7 — -12.2’ 57.0’ 52° 06:03 07:20 08:38 22:08 22:28 22:45 
22 148°31.8 41.2 100°56.4 12.1 13°34.4 -12.3' 57.0' 50° 06:12 07:26 08:42 22:00 22:23 22:42 
° ° , , 
23 163° 31.7 40.8 115° 27.5 12.1 13°22.1 -12.4 57.0 45° 06:31 07:41 08:52 21:45 22:12 22:36 
SD.=15.7 d=-0.4 S.D.=15.5 N 40° 06:46 07:52 09:00 21:32 22:02 22:30 
35° 06:59 08:02 09:06 21:21 21:54 22:25 
Wed GHA Dec enn iu a : sili 30° | o7:10 o8:11 0912 | 21:t ©9247 22:21 
0 178° 31.7 N21° 40.4 129°58.6 12.2 N13°09.7 -12.4' 57.0’ 20° 07:30 08:26 09:22 20:54 21:35 22:14 
1 193°31.6 40.1 144° 29.8 12.2 12°57.2 -12.5' 57.1’ N 10° 07:46 08:39 09:31 20:40 21:24 22:08 
2 208°31.5 39.7 159°01.0 12.2 12° 44.7 -12.6' 57.1’ 0° 08:02 08:51 09:39 20:26 21:14 22:02 
3 223°31.4 + 39.3 173°32.2 12.3' 12°32.1 -12.7' 57.1’ ° : . , . ‘ 
4 238°31.4 38.9 | 188°03.5 12.3" 12°19.4 9 -12.7' 57.1 _ a a Pee eel spares aaa ous 
5 253°31.3 38.5 | 202°348 12.3' 12°066 -12.8' 57.2" 30% | -0b8s 0031 100g | domm. S040. Stat 
6 268°31.2 N21°38.1 217°06.1 12.3’ N11°53.8 = -12.9’ 57.2’ 35° 09:04 09:39 10:11 19:29 20:33 21:37 
7 283°31.2 37.8 231°37.5 12.4’ 11°40.9 -12.9’ 57.2’ 40° 09:16 09:49 10:18 19:18 20:25 21:32 
: oe 37.4 246° 08.8 12.4 11°27.9 -13.0' 57.2 45° 09:31 10:00 10:25 19:04 20:15 21:26 
z + 37.0 260° 40.2 12.4’ 11°14.9 -13.1' 57.2’ ° ; ; . : . : 
10 328° 31.0 36.6 275°11.7 12.4’ 11°01.8 -13.1' 57.3’ . oe oe 3 i. 3 oe Sic 
11 343° 30.9 36.2 289° 43.1 12.5' 10°48.7 -13.2’ 57.3’ 54° 10:07 10:27 10:43 18-31 19:51 21:12 
12 358° 30.8 N21°35.8 304° 14.6 12.5’ N10°35.5 = -13.2’ 57.3’ 56° 10:17 10:34 10:48 18-21 19:44 21:08 
13 13° 30.8 35.5 318° 46.1 12.5’ 10°22.2  -13.3' 57.3' 58° 10:29 10:43 10:53 18:09 19:36 21:04 
14 28°30.7 35.1 333°17.6 12.5’ 10°08.9 = -13.4’ 57.4’ S 60° 10:43 10:53 10:59 17:56 19:27 20:58 
15 43° 30.6 + 34.7 347° 49.2 12.6’ 09°55.5 -13.4' 57.4’ 
16 58°30.6 34.3 2° 20.7 12.6’ 09° 42.1 -13.5' 57.4’ Sun Moon 
17 73° 30.5 33.9 16°52.3 12.6’ 09° 28.6 -13.5' 57.4 Day Eqn.of Time Mer. Mer.Pass. Age 
18 88°30.4 N21°33.5 | 31°23.9 12.6° NO9°15.0 -13.6" 57.4’ oo" 12" Pass Upper Lower 2-4 
19 103° 30.4 33.1 45°55.5 12.6" 09°01.4 = -13.6" 57.5" mm:ss_—omm:ss_ | hh:mm | hh:mm hh:mm_ | 6-20% 
20 118°30.3 32.7 60° 27.2 12.6’ 08°47.8 -13.7' 57.5’ 12 05:39 05:43 12:06 14:14 01:49 > 
21 | 133°30.2 - 323 | 749588 127° 08°34.1 -13.7' 57.5 13 | 0546 0550) 12:06 | 15.03 02.38 
22 148°30.2 31.9 89° 30.5 12.7’ 08° 20.3 -13.8' 57.5’ 14 05:53 05:57 12:06 15:50 03:27 / 
23 163°30.1 31.5 104°02.2 12.7’ 08°06.5 -13.8' 57.6’ ; - ; . ; 
SD.=15.7 _d=-0.4 S.D.=15.6 
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July 15, 16, 17 (Thu., Fri., Sat.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 293°03.6 | 148°35.2 N15°52.6 | 149°33.9 N15°42.3 | 319°23.5  $§12°01.9 | 338°52.8  $18°03.0 Alpheratz  357°37.5 29°12.4 
1 308°06.1 | 163°34.7 51.6 | 164°34.9 41.7 | 334°26.1 02.0 | 353°55.4 03.0 Ankaa 353°09.9 — -42°11.2 
2 323°08.5 | 178°34.3 50.6 | 179°35.8 41.2 | 349°28.7 02.1 8°58.1 03.1 Schedar  349°34.1 56°39.0 
3 338°11.0 | 193°33.8 + 49.6 | 194°36.7 - 40.7 4°31.4 + 02.1 | 24°00.7 - 03.1 Diphda 348°50.1.— -17°52.1 
4 353°13.4 | 208°33.3 48.6 | 209°37.7 40.2 | 19°34.0 02.2 | 39°03.3 03.2 Achernar —335°22.4. —-57°07.4 
5 8°15.9 | 223°32.8 47.6 | 224°38.6 39.7 | 34°36.7 02.3 | 54°06.0 03.3 Hamal — 327°54.4 23°33.7 
6 23°18.4 | 238°32.3 N15°46.6 | 239°39.5 N15°39.2 49°39.3. $12°02.4 69°08.6 $18°03.3 Polaris 315°30.9 89° 20.9 
7 38°20.8 | 253°31.8 45.6 | 254°40.5 38.7 | 64°41.9 02.4 | 84°11.2 03.4 Acamar = 315°14.1— -40° 12.9 
8 53°23.3 | 268°31.3 44.6 | 269°41.4 38.2 | 79°44.6 02.5 | 99°13.9 03.4 Menkar = 314" 09.3 pelo 
9 68°25.8 | 283°30.8 - 43.6 | 284°42.4 - 37.7 | 94°47.2 - 02.6 | 114°16.5 * 03.5 Mirfak = 308° 32.5 49°'56.0 
10 83°28.2 | 298°30.3 42.6 | 299°43.3 37.1 | 109°49.9 02.7 | 129°19.1 03.5 Aldebaran = 290 "43.1 1633.1 
11 98°30.7 | 313°29.9 41.6 | 314°44.2 36.6 | 124°52.5 02.8 | 144°21.8 03.6 Rigel 281 06.9 8 10.6 
12 | 113°33.2 | 328°29.4 N15°40.6 | 329°45.2 N15°36.1 | 139°55.2 $12°02.8 | 159°24.4  $18°03.6 sae pes eae 
13 | 128°35.6 | 343°28.9 39.6 | 344°46.1 35.6 | 154°57.8 02.9 | 174°27.1 03.7 an a a7Rc nee wee a7ik 
14 | 143°38.1 | 358°28.4 38.6 | 359°47.0 35.1 | 170°00.4 03.0 | 189°29.7 03.7 Mea BTNe ane Sia 
15 | 158°40.6 | 13°27.9 - 37.6 | 14°48.0 + 34.6 | 185°03.1 - 03.1 | 204°32.3 - 03.8 ae OTOSEES Fook 
16 | 173°43.0 | 28°27.4 36.6 | 29°48.9 34.1 | 200°05.7 03.1 | 219°35.0 03.8 Sak Seon SD 52°423 
17 | 188°45.5 | 43°26.9 35.6 | 44°49.8 33.6 | 215°08.4 03.2 | 234°37.6 03.9 NSl, /DBRSOO LS ~ -agEAA 7 
18 | 203°47.9 | 58°26.5 N15°34.6 | 59°50.8 N15°33.0 | 230°11.0 $12°03.3 | 249°40.2 $18°03.9 Adhara 255°085 —--29°00.0 
19 | 218°50.4 | 73°26.0 33.6 | 74°51.7 32.5 | 245°13.7 03.4 | 264°42.9 04.0 Procyon 244°54.1 5°10.2 
20 | 233°52.9 | 88°25.5 32.6 | 89°52.6 32.0 | 260°16.3 03.5 | 279°45.5 04.0 Pollux 243°21.2 27°58.5 
21 248°55.3 | 103°25.0 + 31.6 | 104°53.6 + 31.5 | 275°19.0 + 03.5 | 294°48.1 * 04.1 Avior 234° 16.5 -59°34.7 
22 263°57.8 | 118°24.5 30.5 | 119°54.5 31.0 | 290°21.6 03.6 | 309°50.8 04.1 Suhail 222°48.8 -43°31.2 
23 279° 00.3 133°24.1 29.5 134°55.5 30.5 305° 24.2 03.7 324°53.4 04.2 Miaplacidus 221°39.6 -69° 48.4 
Mer.pass.:04:27 v-0.5 d-1.0 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.6 v2.6 d-0.1 m0.3 Alphard 217°50.8 -8°45.0 
Regulus 207°37.7 1°51.9 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193°45.0 61 °'38.4 
Denebola 182° 28.0 4° 27.3 
0 294°02.7 | 148°23.6 N15°28.5 | 149°56.4 N15°30.0 | 320°26.9  $12°03.8 | 339°56.1 $18°04.2 Gienah 175°466 ~—--17°39.6 
1 309°05.2 | 163°23.1 27.5 | 164°57.3 29.5 | 335°29.5 03.9 | 354°58.7 04.3 Acrux -173°03.4. «63° 13.3 
2 324°07.7 178°22.6 26.5 179°58.3 28.9 350° 32.2 03.9 10°01.3 04.3 Gacrux 171°54.9 -57°14.2 
3 339°10.1 193°22.2 + 25.5 194°59.2 + 28.4 5° 34.8 + 04.0 25° 04.0 + 04.4 Alioth 166° 15.6 55°51.0 
4 354°12.6 | 208°21.7 24.5 | 210°00.1 27.9 | 20°37.5 04.1 | 40°06.6 04.4 Spica 158°25.3. —--11° 16.3 
5 9°15.1 | 223°21.2 23.5 | 225°O1.1 27.4 | 35°40.1 04.2 | 55°09.2 04.5 Alkaid  152°54.3 49°12.7 
6 24°17.5 | 238°20.7 N15°22.4 | 240°02.0 N15°26.9 | 50°42.8 $12°04.2 | 70°11.9 $18°04.6 Hadar 148°39.9 — -60°28.7 
7 39°20.0 | 253°20.2 21.4 | 255°03.0 26.4 | 65°45.4 04.3 | 85°14.5 04.6 Menkent  148°00.9 — -36° 28.6 
8 54°22.4 | 268°19.8 20.4 | 270°03.9 25.8 | 80°48.1 04.4 | 100°17.2 04.7 Arcturus 145°50.5 9°04.5 
9 69°24.9 | 283°19.3 - 19.4 | 285°04.8 + 25.3 | 95°50.7 + 04.5 | 115°19.8 - 04.7 Rigil Kent.  139°43.9  —_-60°55.6 
10 84°27.4 | 298°18.8 18.4 | 300°05.8 24.8 | 110°53.4 04.6 | 130°22.4 04.8 Kochab —-137°19.5 74°04.4 
11 99°29.8 | 313°18.4 17.4 | 315°06.7 24.3 | 125°56.0 04.6 | 145°25.1 04.8 Zuben'ubi 136°59.0 ~— -16°07.8 
12 114°32.3 | 328°17.9 N15°16.3 | 330°07.6 N15°23.8 | 140°58.7 $12°04.7 | 160°27.7 $18°04.9 Alphecca —-126°06.0 26°38.8 
13 | 129°34.8 | 343°17.4 15.3 | 345°08.6 23.3 | 156°01.3 04.8 | 175°30.3 04.9 Antares = 112°19.0— -26°28.7 
14 | 144°37.2 | 358°16.9 14.3 0°09.5 22.8 | 171°04.0 04.9 | 190°33.0 05.0 Atria 107°15.3— -69°04.0 
15 | 159°39.7 | 13°16.5 + 13.3 | 15°10.5 + 22.2 | 186°06.6 - 05.0 | 205°35.6 - 05.0 Sabik — 102°05.8 = -15° 45.0 
16 | 174°42.2 28° 16.0 12.3 30°11.4 21.7 | 201°09.3 05.1 | 220°38.3 05.1 Shaula 96°13.9 — -37°07.1 
17 | 189°44.6 | 43°15.5 11.2 | 45°12.3 21.2 | 216°11.9 05.1 | 235°40.9 05.1 || Rasalhague 96" 00.9 2°32.8 
1g | 204°47.1 | 58°15.1 N15°10.2 | 60°13.3 N15°20.7 | 231°14.6 $12°05.2 | 250°43.5 $185.2 || Shue ag aT 
19 | 219°49.5 | 73°14.6 09.2 | 75°14.2 20.2 | 246°17.2 05.3 | 265°46.2 05.2 aus ee ease ras 
20 | 234°52.0 | 88°14.1 08.2 | 90°15.1 19.7 | 261°19.9 05.4 | 280°48.8 05.3 ‘ a Fee eee t 
21 | 249°54.5 | 103°13.7 - 07.1 | 105°16.1 - 19.1 | 276°22.5 - 05.5 | 295°51.4 - 05.3 aad eensac- URRES 
22 | 264°56.9 | 118°13.2 06.1 | 120°17.0 18.6 | 291°25.2 05.5 | 310°54.1 05.4 5 a 08 eahser 
23 | 279°59.4 | 133°12.7 05.1 | 135°18.0 18.1 | 306°27.8 05.6 | 325°56.7 05.4 ann MeeorD ant 5 
Mer. pass.:04:23 v-0.5 d-1.0 m-3.8 v0.9 d-0.5 m1.8 v2.6 d-0.1 m-2.6 v2.6 d-0.1 m0.3 Enif 33°41.3 9°58.4 
Al Na’ir 27°36.2 --46°51.3 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29°30.4 
o | 295°01.9 | 148°12.3 N15°04.1 | 150°18.9 N15°17.6 | 321°30.5  $12°05.7 | 340°59.4  $18°05.5 ae eae ae 
1 | 310°04.3 | 163°11.8 03.0 | 165°19.8 17.1 | 336°33.1 05.8 | 356°02.0 05.5 ae 7325 Desh 
2 325°06.8 | 178°11.3 02.0 | 180°20.8 16.5 | 351°35.8 05.9 | 11°04.6 05.6 || Jul 15 Thu SHA Mer.pass 
3 340°09.3 | 193°10.9 - 01.0 | 195°21.7 - 16.0 6°38.4 - 05.9 | 26°07.3 - 05.6 Venus  215°31.6 14:06 
4 355°11.7 | 208°10.4 15°00.0 | 210°22.7 15.5 | 21°41.1 06.0 | 41°09.9 05.7 Mars  216°30.3 14:01 
5 10°14.2 | 223°09.9 14°58.9 | 225°23.6 15.0 | 36°43.8 06.1 | 56°12.5 05.8 Jupiter 26° 19.9 02:42 
6 25°16.7 | 238°09.5 N14°57.9 | 240°24.5 N15°14.5 51°46.4 $12°06.2 71°15.2 $18°05.8 Saturn 45°49.2 01:24 
7 40°19.1 | 253°09.0 56.9 | 255°25.5 13.9 | 66°49.1 06.3 | 86°17.8 05.9 - 
8 55°21.6 | 268°08.6 55.8 | 270°26.4 13.4 | 81°51.7 06.4 | 101°20.5 05.9 aul vies Hane oe 
9 70°24.0 | 283°08.1 - 54.8 | 285°27.4 129 | 96°54.4 - 06.4 | 116°23.1 - 06.0 Mars 215°53.7 13:59 
10 85°26.5 | 298°07.6 53.8 | 300°28.3 12.4 | 111°57.0 06.5 | 131°25.7 06.0 Japhet 26°24.2 02:38 
11 | 100°29.0 | 313°07.2 52.7 | 315°29.2 11.9 | 126°59.7 06.6 | 146°28.4 06.1 Sturn ree 01.20 
12 | 115°31.4 | 328°06.7 N14°51.7 | 330°30.2 N15°11.4 | 142°02.3 $12°06.7 | 161°31.0 $18°06.1 
13 130°33.9 | 343°06.3 50.7 | 345°31.1 10.8 | 157°05.0 06.8 | 176°33.7 06.2 Jul 17 Sat SHA — Mer.pass 
14 | 145°36.4 | 358°05.8 49.6 0°32.1 10.3 | 172°07.7 06.8 | 191°36.3 06.2 Venus 213°10.4 14:08 
15 | 160°38.8 | 13°05.3 - 48.6 | 15°33.0 - 09.8 | 187°10.3 - 06.9 | 206°38.9 - 06.3 Mars = 215 °17.0 13:58 
16 | 175°41.3 | 28°04.9 47.5 | 30°33.9 09.3 | 202°13.0 07.0 | 221°41.6 06.3 Jupiter 26° 28.6 02:34 
17 | 190°43.8 43°04.4 46.5 45°34.9 08.7 | 217°15.6 07.1 | 236°44.2 06.4 Saturn 45°57.5 01:16 
18 | 205°46.2 | 58°04.0 N14°45.5 | 60°35.8 N15°08.2 | 232°18.3 $12°07.2 | 251°46.9  $18°06.4 Horizontal parallax 
19 | 220°48.7 | 73°03.5 44.4 | 75°36.8 07.7 | 247°20.9 07.3 | 266°49.5 06.5 Wane: 0.1 
20 | 235°51.1 | 88°03.1 43.4 | 90°37.7 07.2 | 262°23.6 07.3 | 281°52.1 06.5 Mars: 01 
21 | 250°53.6 | 103°02.6 * 42.4 | 105°38.7 - 06.7 | 277°26.3 - 07.4 | 296°54.8 - 06.6 
22 | 265°56.1 | 118°02.2 41.3 | 120°39.6 06.1 | 292°28.9 07.5 | 311°57.4 06.6 
23 | 280°58.5 | 133°01.7 40.3 | 135°40.5 05.6 | 307°31.6 07.6 | 327°00.1 06.7 
Mer. pass.:04:19 v-0.5 d-1.0 m-3.8 v0.9 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.3 
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2021 July 15 to Jul. 17 














































































































































































































h Sun Moon 
Thu GHA Dec GHA v Dec d HP Lat. _— : Sunrise Sunset Gi ene 
0 178°30.0 N21°31.2 | 118°33.8 12.7’ NO07°526 -13.9' 57.6” Naut. kal a saat 
1 193°30.0 30.8 133°05.6 12.7 07°38.7 -13.9' 57.6 N 72° 
2 208° 29.9 30.4 147° 37.3 12.7 07° 24.8 -14.0' 57.6’ N 70° 
3 223°29.9 * 30.0 162°09.0 12.7 07°10.8 -14.0' 57.6’ 68° 
4 238°29.8 29.6 176° 40.7 12.7 06°56.8 -14.1' 57.7’ 66° 01:41 22:28 
5 253° 29.7 29.2 191°12.5 12.8’ 06° 42.7 -14.1' 57.7’ 64° 02:19 21:51 
6 268°29.7 N21° 28.8 205° 44.2 12.8’ N06° 28.6 -14.1' 57.7’ 62° 00:58 02:45 21:25 23:08 
7 283° 29.6 28.4 220°16.0 12.8’ 06°14.4 -14.2' 57.7’ 60° 01:49 03:06 21:05 22:21 
8 298°29.5 28.0 234°47.8 12.8" 0600.2 -14.2' 57.8" N 58° 02:19 03:23 20:49 21:52 
9 313° 29.5 26.6) 249° 19.5 12.8' 05" 45.9 -14.3' 57.8" 56° 00:53 02:4 03:37 20:35 21:30 23:13 
10 328°29.4 27.2 | 263°513 12.8 O5°31.7 -14.3' 57.8" 54° | 0140. 02:59 ~—«3.49 20.23 «12 »2-30 
11 343° 29.4 26.8 278° 23.1 12.8’ 05°17.3 -14.3’ 57.8 52° 02:08 03:14 03:59 20:12 20:57 22:03 
12 358° 29.3 N21°26.4 292°54.9 12.8’ N05°03.0 -14.4 57.8" 50° 02:29 03:27 04:09 20:03 20:44 21:42 
13 13°29.2 26.0 307° 26.6 12.8’ 04° 48.6 -14.4 57.9’ 45° 03:06 03:53 04:29 19:43 20:19 21:05 
4 28°29.2 25.6 | 321°584 12.8" 04°34.2 14.4" 57.9" || wy goo | 03:33 04:13 04:45 19:27. 19:59 ~—S«(20:39 
15 43°29.1 + 25.2 | 336°30.2 12.8" 04°19.7 14.5" 57.9" 35° | 03:54 04209 04:58 1914 1943 20:18 
16 58°29.0 24.8 | 3519020 12.8" 04°05.2 -14.5' 57.9" 30° | o4lt 04:43 «Ss OSs 10 19.02 19.29 90:01 
17 73°29.0 24.4 5°33.7 12.8 03°50.7 -14.5" 58.0 50° | 0437 05:05 05:30 | 1843 19.07 9.35 
18 88°28.9 N21° 24.0 20°05.5 12.8’ N03° 36.2 -14.6' 58.0’ N 10° 04:57 05:24 05:47 18:26 18:48 19:15 
19 103° 28.9 23.5 34°37.3 12.8" 03°21.6 -14.6' 58.0’ 0° 05:15 05:40 06:03 18:10 18:32 8:58 
20 118° 28.8 23.1 49°09.0 12.7' 03°07.0 -14.6' 58.0’ ° : . . : : : 
21 133° 28.7 - 22.7 63°40.8 12.7’ 02°52.4 -14.6' = 58.1’ : a ee 4 a ee ca apn 
x 2 : . , , : : : : : : 
22 148°28.7 22.3 78°12.5 12.7" 02°37.7 14.7" 58.1' 0° | 05-50-0628 06:54 17.19 iad 8.14 
23 163° 28.6 21.9 92°44.2 12.7 02° 23.0 -14.7 58.1 35° 06:06 06:37 07:05 17:08 17:35 8:06 
SD.=15.7 d=-0.4 S.D.=15.8 40° 06:14 06:48 07:18 16:55 17:25 17:58 
7 HP 45° 06:23 07:00 07:32 16:40 17:13 7:49 
ss oe eas —_ ~ — | $50° | 06:33 07:14 07:51 | 16:22 16:59 7:39 
0 178° 28.6 N21°21.5 107°15.9 12.7' N02°08.3 -14.7' 58.1 52° 06:38 07:20 07:59 16:13 16:53 17:35 
1 193° 28.5 21.1 121°47.6 12.7' 01°53.6 -14.7' 58.1’ 54° 06:42 07:27 08:09 16:04 16:46 7:30 
2 208°28.4 20.7 136°19.3 12.7’ 01°38.9 -14.7' 58.2’ 56° 06:47 07:35 08:20 15:53 16:38 17:25 
3 223°28.4 + 20.3 150°51.0 12:7' 01°24.1 -14.8' 58.2’ 58° 06:53 07:44 08:32 15:41 16:29 7:20 
4 238° 28.3 9.9 165° 22.6 12.6’ 01°09.3 -14.8' 58.2’ S 60° 06:59 07:53 08:47 15:26 16:19 7:14 
5 253°28.3 9.5 179°54.3 12.6’ 00°54.6 -14.8' 58.2’ 
6 268°28.2 N21°19.0 | 194°25.9 12.6’  N00°39.7 -14.8' 58.3’ Lat. Moonrise Moonset 
7 283° 28.2 8.6 | 208°57.5 12.6" 00°24.9  -14.8' 58.3’ Thu Fri Sat Thu Fri Sat 
8 298° 28.1 8.2 223°29.1 12.6’ NO0° 10.1 -14.8' 58.3’ N 72° 09:13 1:22 13:36 23:16 22:49 22:18 
9 313°28.0 7.8 238° 00.6 12.5’ $00° 04.8 -14.9' 58.3’ ° 4 : . . : : 
0 | S220 | ara | 252°921 tas’ core © cteg’ sea |] N70 | 9921 tual 1325 | zane ange nae 
11 343°27.9 7.0 267° 03.7 12.5 00° 34.5 -14.9 58.4 66° 09:34 1:20 13:08 23:09 23:01 22:53 
12 358°27.9 N21°16.6 281°35.1 12.5’ $00° 49.4 -14.9’ 58.4’ 64° 09:39 1:19 13:02 23:07 23:04 23:01 
13 13°27.8 6.1 296° 06.6 12.4’ 01°04.2 -14.9' 58.4’ 62° 09:43 1:18 12:56 23:06 23:07 23:08 
14 28°27.8 5.7 310° 38.0 i oe ae a 60° 09:46 1:18 12:52 23:05 23:09 23:14 
15 43°27.7 5.3 325°09.4 12.4’ 4. -14.9’ 58.5’ ° . ‘ : 4 : 4 
16 58°27.7 4.9 339° 40.8 12.4’ 01°48.9 -14.9' 58.5’ N ae ees ra ee cates aT a 
17 73°27.6 45 354°12.1 12.3" 02°03.8 14.9 58.5’ 56 09:52 1:17 12:44 23:02 23:13 23:24 
: . . : . . . 54° 09:55 1:17 12:41 23:01 23:14 23:28 
18 88°27.5 N21°14.0 8°43.4 12.3’ $02°18.7 -14.9' 58.5" 52° 09:57 1:16 12:38 23:00 23:16 23:32 
19 103° 27.5 3.6 23°14.7 12.3’ 02°33.6 -14.9’ 58.5’ 50° 09:59 1:16 12:35 23:00 23:17 23:36 
20 118°27.4 oe eG co eo ene a4 45° | 10:03 1:16 12:30 22:58 23:20 23:44 
21 133°27.4 : 52°17.1 12.2’ 4 -14.9' 58.6" é : ; : 
22 148°27.3 23 66°48.3 121 03°18.3 -14.9' 58.6" N a0. 10:07 1:15 12:25 22:56 23:22 23:50 
23 163°27.3 1.9 81°19.4 121 03°33.2 -14.9’ 58.6" 35 10:10 1:15 12:21 22:55 23:25 23:56 
- - - - - - - 30° 10:13 1:14 12:17 22:54 23:26 == 
SD.=15.7  d=-0.4 S.D.=15.9 20° | 10:18 1:14 12:11 22:52 23:30 = 
N 10° 10:22 1:13 12:06 22:50 23:33 = 
Sat CHS Dec GHA v Dec d HP o° | 10:26 11:13 ~=— 12:01: | 22:48 «=—23:35 =< 
0 178°27.2 -N21°115 | 95°50.5 12.1’ ©$03°48.0  -14.9" 58.7’ || gag | 49.39 i120 0—1s6 | 2046) 2:38 ae 
1 193° 27.2 1.1 110°21.5 12.0' 04°02.9 -14.9’ 58.7’ 20° 10:34 1:12 11:50 22:44 23:41 sae 
2 208° 27.1 0.7 124°52.5 12.0’ 04°17.8 = -14.9" 58.7’ 30° 10:39 111 11:45 9:42 23-44 ao 
3 223°27.1 0.2 139° 23.5 11.9’ 04° 32.6 -14.8' 58.7’ 35° 10:42 Ll 11:41 22:41 23:46 baiees 
4 238°27.0 09.8 153°54.4 11.9" 04°47.5 14.8 58.7’ 40° 10:45 1:11 11:38 22:39 23:48 ae 
5 253° 27.0 094 | 168253 118 05°02.3 14.8’ 58.8 as® | 4B 1100 1463 | 90:98. oaea =e 
6 268° 26.9 N21°08.9 182°56.1 11.8’ $05°17.1 -14.8' 58.8" ° Q 5 ‘ : ‘3 : 
© | deezco oes | tovass ing obeata aie see: || $802 | 1083 110 ize | 2236 2354 
8 298° 26.8 08.1 211°57.6 = 11.7’ 05°46.7 --14.8" 58.8" 54° 10:57 1-10 11:23 29:34 23-56 mies 
9 313° 26.8 + 07.7 | 226°28.2 11.6 06°01.4 =-14.7' 58.9" 56° 10:59 1:09 11:20 99:32 23:58 oe 
10 328°26.7 07.2 240°58.9 11.6’ 06°16.1 -14.7' 58.9’ 58° 11:02 1:09 11:17 29:31 me 00:00 
3 , 5 ; , : : : : : 
11 343° 26.7 06.8 255° 29.4 11.5 06° 30.9 -14.7 58.9 S 60° 11:04 1:09 11-14 22:30 ee, 00:02 
12 358° 26.6 N21°06.4 269°59.9 11.5’ $06° 45.6 -14.7' 58.9’ 
13 13° 26.6 05.9 284° 30.4 11.4’ 07°00.2 -14.7' 58.9’ Sun Moon 
14 28° 26.5 05.5 299° 00.8 11.4’ 07°14.9 -14.6' 59.0’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43° 26.5 « 05.1 313°31.1 11:3" 07° 29.5 -14.6' 59.0’ : oo" 12h Pass Upper Lower 5-7 
16 58° 26.4 04.6 328°01.4 11.3’ 07°44.1 -14.6' 59.0’ mm:ss mm:ss hh:mm hh:mm hh:mm 29-51% 
17 73° 26.4 04.2 | 342°31.6 = 11.2" 07°58.6 -14.5' 59.0" bs) = == 1206 wa oad = 
18 88°26.3 N21°03.8 357°01.8 11.1’ $08° 13.2 -14.5' 59.0’ 2 z 2 : . ) 
19 103° 26.3 03.3 11°319 0 «111 08°27.7 -14.5' 59.1’ 7 a Oats See co ae Ci / 
20 118° 26.2 02.9 26°01.9 11.0’ 08°42.1 -14.4 59.1’ : : ; : ; 
21 133° 26.2 * 02.4 40°31.9 10.9’ 08°56.5 -14.4 59.1’ 
22 148°26.1 02.0 55°01.8 10.9’ 09° 10.9 -14.4 59.1’ 
23 163° 26.1 01.6 69°31.6 10.8’ 09° 25.3 -14.3' 59.1’ 
SD.=15.7_ d=-0.4 S.D.=16.1 
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July 18, 19, 20 (Sun., Mon., Tue.) 
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Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 296°01.0 | 148°01.3 N14°39.2 | 150°41.5 N15°05.1 | 322°34.2 $12°07.7 | 342°02.7 $18°06.8 Alpheratz — 357°37.5 29° 12.4 
1 311°03.5 | 163°00.8 38.2 | 165°42.4 04.6 | 337°36.9 07.8 | 357°05.3 06.8 Ankaa —-353°09.9 — -42° 11.2 
2 326°05.9 | 178°00.4 37.1 | 180°43.4 04.1 | 352°39.6 07.8 | 12°08.0 06.9 Schedar  349°34.0 56°39.0 
3 341°08.4 | 192°59.9 ++ 36.1 | 195°44.3 - 03.5 7°42.2 - 07.9 | 27°106 ++ 069 Diphda -348°50.1.—-17°52.1 
4 356°10.9 | 207°59.4 35.0 | 210°45.2 03.0 | 22°44.9 08.0 | 42°13.3 07.0 Achernar — 335°22.4. — -57°07.4 
5 11°13.3 | 222°59.0 34.0 | 225°46.2 02.5 | 37°47.5 08.1 | 57°15.9 07.0 Hamal —_327°54.4 23° 33.7 
6 26°15.8 | 237°58.6 N14°33.0 | 240°47.1 N15°02.0 52°50.2 $§12°08.2 72°18.5  §18°07.1 Polaris — 315°29.4 89° 20.9 
7 41°18.3 | 252°58.1 31.9 | 255°48.1 01.4 | 67°52.9 08.3 | 87°21.2 07.1 Acamar = 315° 14.1 -40°12.9 
8 56°20.7 | 267°57.7 30.9 | 270°49.0 00.9 | 82°55.5 08.4 | 102°23.8 07.2 Menkar  314"09.2 pelo 
9 71°23.2 | 282°57.2 ++ 29.8 | 285°50.0 15°00.4 | 97°58.2 - 08.4 | 1179265 ++ 07.2 Mirfak 308" 32.5 49°56.0 
10 86°25.6 | 297°56.8 28.8 | 300°50.9  14°59.9 | 113°00.8 08.5 | 132°29.1 07.3 Aldebaran = 290°°43.1 16° 33.1 
11 | 101°28.1 | 312°56.3 27.7 | 315°51.8 59.3 | 128°03.5 08.6 | 147°31.7 07.3 Rigel 281 06.9 8 10.6 
12 | 116°30.6 | 327°55.9 N14°26.7 | 330°52.8 N14°58.8 | 143°06.2 $12°08.7 | 162°34.4 $18°07.4 ee Sones aoe 
13. | 131°33.0 | 342°55.4 25.6 | 345°53.7 58.3 | 158°08.8 08.8 | 177°37.0 07.4 eh - SU ees ge gaa 
14 | 146°35.5 | 357°55.0 24.6 0°54.7 57.8 | 173°11.5 08.9 | 192°39.7 07.5 aad aTEeAgS eis 
15 | 161°38.0 | 12°54.5 ++ 23.5 15°55.6 + 57.2 | 188°14.2 - 08.9 | 207°42.3 ++ 07.5 ee ages 6 aoe 
16 | 176°40.4 | 27°54.1 22.5 | 30°56.6 56.7 | 203°16.8 09.0 | 222°44.9 07.6 — Coy neaenLo bab 3 
17 | 191°42.9 | 42°53.6 21.4 | 45°57.5 56.2 | 218°19.5 09.1 | 237°47.6 07.6 eee Setood, cieeae 7 
18 | 206°45.4 | 57°53.2 N14°20.3 | 60°58.4 N14°55.7 | 233°22.1 $12°09.2 | 252°50.2 $18°07.7 Adhara 255°085 —--29°00.0 
19 | 221°47.8 | 72°52.8 19.3 | 75°59.4 55.1 | 248°24.8 09.3 | 267°52.9 07.8 Procyon 244°54.1 5°10.2 
20 | 236°50.3 | 87°52.3 18.2 | 91°00.3 54.6 | 263°27.5 09.4 | 282°55.5 07.8 Pollux  243°21.2 27°58 5 
21 | 251°52.8 | 102°51.9 ++ 17.2 | 106°01.3 - 54.1 | 278°30.1 - 09.5 | 297°58.1 ++ 07.9 Avior 234°16.5 —-59°34.7 
22 266°55.2 117°51.4 16.1 121°02.2 53.6 293° 32.8 09.5 313°00.8 07.9 Suhail 222° 48.8 -43°31.2 
23 281°57.7 132°51.0 15.1 136°03.2 53.0 308° 35.5 09.6 | 328°03.4 08.0 Miaplacidus 221° 39.6 -69° 48.4 
Mer.pass.:04:15 v-0.5 d-1.0 m-3.8 v0.9 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207°37.7 1°51.9 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 193'°45.0 6138.4 
Denebola 182° 28.0 4° 27.3 
0 297°00.1 | 147°50.6 N14°14.0 | 151°04.1 N14°52.5 | 323°38.1  $12°09.7 | 343°06.1 $18°08.0 Gienah 175°466 ~—--17° 39.6 
1 312°02.6 | 162°50.1 13.0 | 166°05.0 52.0 | 338°40.8 09.8 | 358°08.7 08.1 Acrux 173°03.4. 63° 13.3 
2 327°05.1 | 177°49.7 11.9 | 181°06.0 51.5 | 353°43.5 09.9 | 13°11.3 08.1 Gacrux 171°549 = -57°14.2 
3 342°07.5 | 192°49.2 ++ 10.8 | 196°06.9 - 50.9 8°46.1 - 10.0 | 28°140 ++ 082 Alioth  166°15.7 55°51.0 
4 357°10.0 | 207°48.8 09.8 | 211°07.9 50.4 | 23°48.8 0.1 | 43°16.6 08.2 Spica 158°25.3 --11° 16.3 
5 12°12.5 222° 48.4 08.7 226° 08.8 49.9 38°51.5 0.1 58°19.3 08.3 Alkaid 152°54.3 49°12.7 
6 27°14.9 | 237°47.9 N14°07.7 | 241°09.8 N14°49.4 | 53°54.1 $12°10.2 | 73°21.9 $18°08.3 Hadar 148°39.9 —- -60°28.7 
7 42°17.4 | 252°47.5 06.6 | 256°10.7 48.8 | 68°56.8 0.3 | 88°24.6 08.4 Menkent  148°00.9 —-36°28.6 
8 57°19.9 | 267°47.1 05.5 | 271°11.7 48.3 | 83°59.5 0.4 | 103°27.2 08.4 Arcturus 145°50.5 9°04.5 
9 72°22.3 | 282°46.6 ++ 04.5 | 286°12.6 - 47.8 | 99°02.1 0.5 | 118°298 ++ 085 Rigil Kent.  139°44.0 — -60°55.6 
10 87°24.8 | 297°46.2 03.4 | 301°13.5 47.2 | 114°04.8 0.6 | 133°32.5 08.5 Kochab 137° 19.5 74° 04.4 
11 102°27.2 | 312°45.8 02.3 | 316°14.5 46.7 | 129°07.5 0.7 | 148°35.1 08.6 Zuben'ubi 136°59.0 ~—- -16° 07.8 
12 117°29.7 | 327°45.3 N14°01.3 | 331°15.4 N14°46.2 | 144°10.1  $12°10.7 | 163°37.8 $18°08.7 Alphecca 126° 06.0 26°38.8 
13 | 132°32.2 | 342°44.9 14°00.2 | 346°16.4 45.7 | 159°12.8 0.8 | 178°40.4 08.7 Antares = 112°19.1 -26°28.7 
14 | 147°34.6 | 357°44.5 = 13°59.1 1°17.3 45.1 | 174°15.5 0.9 | 193°43.0 08.8 Atria 107°15.4— -69° 04.1 
15 162°37.1 12°44.0 ++ 58.1 16°18.3 - 44.6 | 189°18.1 1.0 | 208°45.7 -+ 08.8 Sabik = 102°05.8 = -15° 45.0 
16 177° 39.6 27° 43.6 57.0 31°19.2 44.1 | 204°20.8 1.1 | 223°48.3 08.9 Shaula 96°13.9 — -37°07.1 
17 | 192°42.0 | 42°43.2 55.9 | 46°20.2 43.6 | 219°23.5 1.2 | 238°51.0 08.9 || Rasalhague = 96° 00.9 2°32.8 
1g | 207°44.5 | 579427 N13°54.9 | 619211 N14°43.0 | 234°26.2 $12°11.3 | 253°53.6 $18°09.0 || ae a, aT 
19 | 222°47.0 | 72°42.3 53.8 | 76°22.0 42.5 | 249°28.8 1.4 | 268°56.3 09.0 en woe Roose a aeedes 
20 | 237°49.4 | 87°41.9 52.7 | 91°23.0 42.0 | 264°31.5 1.4 | 283°58.9 09.1 ‘i Bite aeeeng Deiat 
21 252°51.9 | 102°41.5 ++ 51.7 | 106°23.9 * 41.4 | 279°34.2 1.5 | 299°01.5 ++ 091 Rea Bee, tBeeRG 
22 | 267°54.4 | 117°41.0 50.6 | 121°24.9 40.9 | 294°36.8 1.6 | 314°04.2 09.2 . nn Teena eaean 
23 282°56.8 | 132°40.6 49.5 | 136°25.8 40.4 | 309°39.5 1.7 | 329°06.8 09.2 eo, Moby a. aR STA 
Mer. pass. :04:11 v-0.4 d-1.1 m-3.9 v0.9 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 Enif 33°41.3 9°58.4 
Al Na’ir 27°36.1 —- -46°51.3 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.4 -29°30.4 
0 | 207°59.3 | 147°40.2 N13°48.4 | 1519268 N14°30.8 | 324°42.2 $§12°118 | 344°095  $18°09.3 a eee ae 
1 | 313°01.7 | 162°39.8 47.4 | 166°27.7 39.3 | 339°44.9 1.9 | 359°12.1 09.3 a 3.232:6 Denn 
2 328°04.2 | 177°39.3 46.3 | 181°28.7 38.8 | 354°47.5 2.0 | 14°14.8 09.4 Jul 18 Sun SHA Mer.pass 
3 343°06.7 | 192°38.9 oe -AG2 196° 29.6 * 38.3 9°50.2 2.1 29°17.4 ++ 09.4 Venus 212°00.2 14:08 
4 358°09.1 | 207°38.5 44.1 | 211°30.6 37.7 24°52.9 2.1 44° 20.0 09.5 Mars 214° 40.5 13:56 
5 13°11.6 | 222°38.1 43.1 | 226°31.5 37.2 | 39°55.5 2.2 | 59°22.7 09.6 Jupiter 26° 33.2 02:29 
6 28°14.1 | 237°37.6 N13°42.0 | 241°32.5 N14°36.7 54°58.2 $§12°12.3 74°25.3  $18°09.6 Saturn 46°01.7 01:12 
7 43°16.5 | 252°37.2 40.9 | 256°33.4 36.1 | 70°00.9 2.4 | 89°28.0 09.7 
8 58°19.0 | 267°36.8 39.8 | 271°34.4 35.6 | 85°03.6 2.5 | 104°30.6 o9.7 |) tu Meee ee oe 
9 73°21.5 | 282°36.4 ++ 38.8 | 286°35.3 + 35.1 | 100°06.2 2.6 | 119°33.3 ++ 09.8 Mars 214°04.0 13:55 
10 88°23.9 | 297°35.9 37.7 | 301°36.2 34.5 | 115°08.9 2.7 | 134°35.9 09.8 jupiter 26°38.0 62:05 
11 | 103°26.4 | 312°35.5 36.6 | 316°37.2 34.0 | 130°11.6 2.8 | 149°38.5 09.9 Saini 46°05.9 01:07 
12 | 118°28.9 | 327°35.1 N13°35.5 | 331°38.1 N14°33.5 | 145°14.3 $12°12.9 | 164°41.2 $18°09.9 
13 133°31.3 | 342°34.7 34.4 | 346°39.1 32.9 | 160°16.9 2.9 | 179°43.8 10.0 Jul 20 Tue SHA — Mer.pass 
14 148°33.8 | 357°34.3 33.4 1°40.0 32.4 | 175°19.6 3.0 | 194°46.5 10.0 Venus — 209° 40.9 14:10 
15 | 163°36.2 | 12°338 ++ 323 | 16°41.0 * 31.9 | 190°22.3 3.1 | 209°491 ++ 10.1 Mars 213°27.5 13:53 
16 | 178°38.7 | 27°33.4 31.2 | 31°41.9 31.3 | 205°25.0 3.2 | 224°51.8 10.1 Jupiter = 26° 42.9 02:21 
17 193°41.2 42°33.0 30.1 46°42.9 30.8 | 220°27.6 3.3 | 239°54.4 10.2 Saturn 46° 10.2 01:03 
18 | 208°43.6 | 57°32.6 N13°29.0 | 61°43.8 N14°30.3 | 235°30.3 $12°13.4 | 254°57.0 $18°10.2 Horizontal parallax 
19 | 223°46.1 | 72°32.2 27.9 | 76°44.8 29.7 | 250°33.0 3.5 | 269°59.7 10.3 Venus: 0.1 
20 238° 48.6 87°31.8 26.9 91°45.7 29.2 | 265°35.7 3.6 | 285°02.3 10.4 Mars: 0.1 
21 | 253°51.0 | 102°31.3 ++ 25.8 | 106°46.7 + 28.7 | 280°38.3 3.7 | 300°05.0 ++ 104 
22 | 268°53.5 | 117°30.9 24.7 | 121°47.6 28.1 | 295°41.0 3.7 | 315°07.6 10.5 
23 | 283°56.0 | 132°30.5 23.6 | 136°48.6 27.6 | 310°43.7 3.8 | 330°10.3 10.5 
Mer. pass. :04:07 v-0.4 d-1.1 m-3.9 v0.9 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 





2021 July 18 to Jul. 20 














































































































































































































h 
Sun G Sun 
HA 
D 
0 178°26.0 ae GHA Moon 
1 : N21°01 y 
> 193° 26.0 ol 34°01.4 Dec d 
a 203°25.9 é 00? 98°31.1 10.7’ $09°39.6 HP 
223°25.9 1°00.3 | 113°00. 10.7’ 09°53. -14.3' 59.2 Lat. Twilight 
4 oa 20°59 00.7 10.6" 53.8 -14 Na 
: 238° 25.3 8 | 127°30.3 6 10°08.1 2 59.2" N 72° ut. Civil Sunrise | S 
253° 25.8 59.4 | 141°59.8 10.5" 10°223 -14.2' 59.2" te unset | ¢, Twilight 
6 268°25.7 58.9 156°29.2 10.4" 10°36.4 -14.2 59.2" N 70° vl Naut. 
7 ° N20°58 10.4 . -14.1 68° 
283°25.7 5 170°58.5 10°505 14. 59.2 
8 298° 58.0 Sao 10.3’ _ 4.1 59.3" 66° : 
98° 25.6 185°2 S11 9.3 00:48 
9 ae 57 7.8 10.2’ 04.5 -1 64° 23:15 
10 oe . ae 199°56.9 rs 11°18.5 ae 59.3’ 62° O1:54 22:16 
2 . 214° . ° -14. , 02:2 4 
11 ae 56.7 rey 10.1’ eee -13.9' ae 60° 01:16 ae 21:42 
12 358° 56.3 243° 5.1 10.0’ 42° 6.3 -13.9' ua! N 58° 01:59 03-12 21:18 99:52 
13 25.5 N20°5 24.0 9.9" 00.1 -13.8" : 02:2 20:59 22: 
13°25.4 5.8 257°52 . 12°13.9 : 59.4’ 56 01:10 :26 03:28 2:11 
- 28° 25.4 55.4 Beste 9.8 $12°27. et. 54° | 01:49 noe 03:41 20 21:45 
15 igs 54.9 seie | 9.7’ ce -13.7 Fa! 52° 02:14 03:04 03:53 20:30 21:24 
i 58°25. 3 + 54.5 | 301°1 = 9.7" 12°5. 2 -13.6' 59.4 50° | 02:34 03:19 04:03 20:19 21:07 22:58 
17 aan, 540 | 315° 90 96' 13° 4.8  -13.6' 59.4" 45° | 03. 03:31 04: 20:09 20: 22:22 
18 ee Slee ae Le 59-4" || N 40° a Bee eae I Gee oe ate 
19 103° 2 N20°53 : 9.4 a218  -13.4 2 5 3:36 04:1 19:41 20: 21:37 
3° 2) nd 344° 13°35. 59.5 35 : :16 04: 0:16 ‘ 
| 118°28.1 ee ee : Sickel ee Se la oe 
133°25.1 52.2 | 13°40. 9.2’ 14°01. -13.3' 59.5’ 20° | 04: 4:45 05:1 12 19:4 2 
22 : . 51 40.9 90° 01.8 43.0" 5 N 10° :38 05: 11 19:0 ‘41 20:1 
143°2 8 8° 2 14° 3.2 . 10 : :07 05: :01 19: :16 
23 ieee 51.3 pee 9.1’ eae -13.1' sae 0° ee 05:25 eae 18:42 ce 20:00 
0 50.9 2° 37.0 90’ 4°28.0 “30 9.5 5:15 05-41 5:47 18.25 :06 9.34 
SD.=15.7d=04 ee ee. ee a ee s10° | 05:30 08: 06.03 | isa 1892 19:14 
=-0. : 14°54.0 Pee 59.6’ 20° : 56 06: : 18:32 : 
Man GHA D S.D.—162 -12.9 59.6" 30° ce 06:11 co 17:55 18:17 aoe 
0 | 178° ee GHA : 35° 06:27 06: 1739 «18: 8:43 
1 24.9  N20° z © | 06:05 06: :53 17.2 :02 18.2 
193°24.9 0850.4 71°32 Dee d 2 06:13 - 07:04 = 17:46 es 
2 208° 24.9 Del ceee eee Saeed HP pee Aree an 17:09 17:37 ese 
: oa oa a 49.5 meee 87° 15° are Gop soe || 8502 | 06:31 06:58 07:30 ee 17:27 a 
233° 24.8 - 49.0 | 114°55. 8.6" 15°39. 128’ 59.6’ 52° ; 07:11 : : 17:16 : 
5 253°24.7 48.6 pera! 8.5’ es -12.7 59.6" 54° aye 07:17 ee 16:25 102 7:52 
6 268°2 48.1 143°50 8.4 15°57 -12.6' 59.7’ 56° 06: 07:24 08: 16:17 16. 7:42 
Cee te 6 83 16°00 iz 50,7 Sel acer sora seae. | ie teas: tage 
. 08°46 47.2 i 8.2’  $16°22. oa 577 [SOP eo 07:40 08:28 15:58 16:42 a 
9 313°24.6 46.8 | 187° a 8.1 ane 103° 507’ : 07:49 onal 15:46 ers 17:29 
Hi 328°24.5 * 46.3 201°39.1 er eta -12.2 50.7’ Lat. Maonitis 15:32 16:24 7 
343° 24.5 45.8 16°06. 0" 16° 7 -12.1 59.7’ Sun e : 
¥ 0 i 58.9  -12.0’ a Mon 
12 | 358924 ah saeeee. eh. aeecae oe ee ee dee Sin. ie 
13 5 N20°44 : 7.8" 9 -11.9 6 — n Mo 
: 13° 24.4 9 | 244°59.6 179228 0-11. pogo || Mil) eee a 21: : ue 
: oneodd tie) Begeane ooh. “Sieere 18° 59.8 68° | 15:20 8:39 a= :32 a = 
5 43°24.4 44.0 | 273°52.7 7.6" 17°46 3 -11.7' 59.8" 66° | 15:03 7:43 — 22:03 20:58 
16 58°24.3 + 43.5 288° 191 7.5' 17°57.9 -11.6 59.8 64° 14:50 7:10 19:41 22:25 21:55 —_ 
17 73°24.3 43.1 302°45.5 7.4 18°09 4 -11.5 50.8’ 62° 14:39 6:46 18:50 22:43 52-30 = 
18 88° 42.6 317°1 : 7.3’ 18° . -11.4 59.8" 60° 1 : 6:27 18. 22:58 29: 22:01 
19 24.2 N20°42 1? 7.2’ 207  -11.3 4:30 16:12 19 | 23:10 55 (22:53 
103°24.2 al 331°37.8 18°32.0 i. 59.8" N 58° 14.2 . 17:55 2 23:15 23. 
118° 24.2 as 346°03.9 7.1’ §18°43.2 -11.2 59.9’ 56° a 5:59 ay 3:21 23:31 a 
133°24.1 1.2 0°29, 7.0' 18°54, -11.1' 59.9" 54° : 5:47 17: 23:30 23: : 
a i tee cage | Heese. cee ievees ise 59.0 ee iia, feo ie oe 3357 0 oe 
3 163°24.1 40.3 29° 6.8" 19° . -10.9' 59.9’ 50° ; 5:29 1 23:45 : == 
SD.=15. 398 | 43470 60 oo age 59.9) ase | 1346 15:05 ee || ee 23 Age 
=15.7 d=-0.5 : 6.6 19°37 3 -10.6' 59.9’ N 40° 46 5:05 16.24 23:58 a 00:16 
Tue GHA —— -10.5’ 59.9' - 13:37 45 : = 00. 00:25 
0 Dec S.D.=16.3 9 35 13:29 51 16:07 0:10 00:43 
178°24 GHA 30° | 13: 4:40 15: a 00: : 
1 0 N20° v is 3:22 He 5:52 2 :21 an 
193° 24.0 39.3 58°12.6 Dec d 20 13:10 :30 15:39 — 00:30 ‘57 
2 208° 24.0 38.9 72°38. 65°  §19°47 HP N 10° 00 4:13 15.18 00:01 00.38 01:10 
3 923°03,9 38.4 | 87° a 6.4’ 12 | 10.4" 59.9" o° | 13.51 3:58 00 00:09 ~—-00:52 01:21 
4 238° 23,9 - 37.9 ee 6.3" ac aoe. oar || 22 | 2 3:45 14:42 00:17 01:04 01:40 
5 953°23.9 375 | 115°53. 6.2" errs -10.2’ 60.0’ 20° 2:42 3:31 00:24 ~=—Ot:1 01:56 
6 : 37.0 53.8 61 18.4 -10.0' _ 12:32 14:25 0 16 02:12 
268° 23.8 : 130°18.9 B 20° 28.3 ; 60.0’ 30° 7 3:17 14: 0:31 01: , 
7 8 N20°3 6.0" -9.9' ee: |, eee :07 00: 2702: 
8 283° 23.8 6.5 | 144°43.9 , 20° 38.2 98° 60.0" 35 12:14 a 13:46 39 01:40 et 
298° 23.7 36.0 | 159°08.7 5.9’  §20°47.9 -9.8' 60.0" 40° | 12:07 2:51 13:34 00:48 01:54 pete 
‘ 313°23.7 35.6 | 173°33.5 5.8" o0°s7 4 -9.6' 60.0" 45° | 11-58 2:40 13.20 00:53 02:02 03:03 
i et Seeclaees. oa oe ee ee S 50° a ee ee pees 
1 343° 23 34.6 292° . 5.6’ 21° ; -9.4 600° 52° 11:48 2:13 : 01:06 02: 03:27 
< 6 aad 28 © 5.6 1°16.2—-9.2' 0 11:44 12:44 :23 03:42 
358° 23 . 216°47.3 | 21°25.3 , 60.0" 54° : 2:06 12. 01:14 02: ‘ 
13 6 N20° 55’ -9.1' 11:39 2:35 2:36 
; 13°23.6 33.7 asi tie a 21°34.4 . 60.0’ 56° 11:33 1:58 12-24 01:17 02:43 04:01 
4 98°03.6 33.2 | 245°361 5.4’ §21°43.2 -9.0" 60.0" 58° | 11.27 1:49 19419 01:22 02:50 04:10 
15 43°23.5 32.7 | 260°00.3 5.3’ 21°52. -8.8’ 60.1’ S 60° 11.2 1:39 11:59 01:26 02.58 04:20 
16 58°235 ol ee oe 60.1" Gy i ae he oo 
17 73°03 5 318 | 288°48.6 5.0 22°09.0 8.5’ 60.1" Sa : 01:37 03.17 a ac 
18 aia ‘Wi = 303" 5 oe 92°173 me 60.1’ ay Eqn.of on 5:00 
5 103°23.4 0°30.8 | 317°36.4 i 30°055 tt 2 60.1’ 00" io Mer. M Moon 
0 118° 23.4 30.3 332° ; 4.9' §22° “8.1 60.1’ mm:ss Pass er.Pass. A 
21 ceo 00.3 ; 33.5 70! mm:ss . Upper ge 
133°23 29.8 346° 4.8 29° 7.9 60.1 18 hh:mm Lower 
29 3 . 46° 24.0 , 2°41.3 --7.8" 0.1 06:16 hh:mm 8-10 
isos 29.4 : 47 0 7.8’ 60.1’ 06:18 hh:mm 
23 3 0°47.6 , 22° 49.0 oe, 0.1 19 | 06:20 : 12:06 62-83% 
163° 23.3 aa 15°11.2 4.6 22°56.6 7.6 60.1’ 20 06:24 06:22 12:06 19:03 06:37 = 
SD.=1 8.4 | 29°34.7 23°04, 7.5 60.1" 06:26 19:58 07: " 
5.7 d—0 4.4' 0 7.3’ 12:06 20: :30 
=-0.5 ee et ‘57 08:27 ) 
S.D.=16.4 60.1 - 
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July 21, 22, 23 (Wed., Thu., Fri.) 
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Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 298°58.4 | 147°30.1 N13°22.5 | 151°49.5 N14°27.1 | 325°46.4 $12°13.9 | 345°12.9 $18°10.6 Alpheratz — 357°37.5 29°12.4 
1 314°00.9 | 162°29.7 21.4 | 166°50.5 26.5 | 340°49.1 4.0 0°15.5 10.6 Ankaa —-353°09.8 == -42° 11.2 
2 329°03.4 | 177°29.3 20.3 | 181°51.4 26.0 | 355°51.7 41 15°18.2 10.7 Schedar  349°34.0 56°39.0 
3 344°05.8 | 192°28.9 ++ 19.3 | 196°52.4 ++ 25.5 | 10°54.4 4.2 | 30°208 ++ 107 Diphda  348°50.0 ~—--17°52.0 
4 359°08.3 | 207°28.5 18.2 | 211°53.3 24.9 | 25°57.1 43 | 45°23.5 10.8 Achernar — 335°22.3.-— -57°07.4 
5 14°10.7 | 222°28.0 17.1 | 226°54.3 24.4 | 40°59.8 44 | 60°26.1 10.8 Hamal —327°54.4 23°33.7 
6 29°13.2 | 237°27.6 N13°16.0 | 241°55.2 N14°23.9 56°02.4 $12°14.5 75°28.8 §18°10.9 Polaris 315°27.6 89° 20.9 
7 44°15.7 | 252°27.2 14.9 | 256°56.2 23.3 | 71°05.1 46 | 90°31.4 10.9 Acamar = 315°14.1  -40° 12.9 
8 59°18.1 | 267°26.8 13.8 | 271°57.1 22.8 | 86°07.8 4.6 | 105°34.1 11.0 Menkar 314" 09.2 ole 
9 74°20.6 | 282°264 ++ 127 | 286°581 ++ 223 | 101°105 4.7 | 120°36.7 0 Mirfak = 308° 32.5 49°'56.0 
10 89°23.1 | 297°26.0 11.6 | 301°59.0 21.7 | 116°13.2 4.8 | 135°39.3 111 Aldebaran = 290°°43.1 16° 33.1 
11 | 104°25.5 | 312°25.6 10.5 | 317°00.0 21.2 | 131°15.8 4.9 | 150°42.0 11.2 Rigel 281 06.8 8 10.6 
12 | 119°28.0 | 327°25.2 N13°09.4 | 332°00.9 N14°20.7 | 146°18.5 $12°15.0 | 165°44.6 $18°11.2 ae Sees feat 
13. | 134°30.5 | 342°24.8 08.3 | 347°01.8 20.1 | 161°21.2 5.1 | 180°47.3 11.3 a ae sracoey ee a7k 
14 | 149°32.9 | 357°24.4 07.2 2°02.8 19.6 | 176°23.9 5.2 | 195°49.9 11.3 sec BECO A es 
15 | 164°35.4 | 12°24.0 -+ 06.2 17°03.7 ++ 19.0 | 191°26.6 5.3 | 210°52.6 11.4 Bees) Sotee a qo 
16 | 179°37.9 | 27°23.6 05.1 | 32°04.7 18.5 | 206°29.2 5.4 | 225°55.2 11.4 Cacce Sete ae oae 
° ° oO O° ° < 7 
17 | 194°40.3 | 42°23.1 04.0 | 47°05.6 18.0 | 221°31.9 5.5 | 240°57.9 11.5 hue seeeead ~cieeua 
1g | 209°42.8 | 57°22.7 N13°02.9 | 62°06.6 N14°17.4 | 236°34.6 $12°15.6 | 256°00.5 $18°11.5 Adhara  255°084 —-29°00.0 
19 | 224°45.2 | 72°22.3 01.8 | 77°07.5 16.9 | 251°37.3 5.6 | 271°03.1 11.6 Procyon 244°54.1 5°10.2 
20 239° 47.7 87°21.9 13°00.7 92°08.5 16.4 | 266°40.0 5.7 | 286°05.8 11.6 Pollux 243°21.2 27°58.5 
21 | 254°50.2 | 102°21.5 12°59.6 | 107°09.4 ++ 15.8 | 281°42.7 5.8 | 301°08.4 11.7 Avior 234°16.5 —--59°34.7 
22 269°52.6 | 117°21.1 58.5 | 122°10.4 15.3 | 296°45.3 5.9 | 316°11.1 11.7 Suhail 222° 48.8 -43°31.1 
23 284°55.1 132°20.7 57.4 137°11.3 14.8 311°48.0 6.0 331°13.7 11.8 Miaplacidus 221° 39.6 -69° 48.3 
Mer.pass.:04:03 v-0.4 d-1.1 m-3.9 v0.9 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207° 37.7 1°51.9 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°45.0 61° 38.4 
Denebola 182° 28.0 4° 27.3 
0 299°57.6 | 147°20.3 N12°56.3 | 152°12.3  N14°14.2 | 326°50.7 $12°16.1 | 346°16.4 $18°11.8 Gienah 175°466  ~—--17° 39.6 
1 315°00.0 | 162°19.9 55.2 | 167°13.2 13.7 | 341°53.4 6.2 1°19.0 11.9 Reruns 173°03.4 -63° 13.3 
2 330°02.5 | 177°19.5 54.1 | 182°14.2 13.1 | 356°56.1 6.3 | 16°21.7 12.0 Gacrux 171°54.9 -57°14.2 
3 345°05.0 192°19.1 ++ 53.0 197°15.2 ++ 12.6 11°58.8 6.4 31° 24.3 oe 120 Alioth 166°15.7 55°51.0 
4 0°07.4 | 207°18.7 51.9 | 212°16.1 12.1 | 27°01.4 6.5 | 46°26.9 12.1 Spica 158°25.3. --11°16.3 
5 15°09.9 | 222°18.3 50.8 | 227°17.1 11.5 | 42°04.1 6.6 | 61°29.6 12.1 Alkaid  152°54.3 49°12.7 
6 30°12.4 | 237°17.9 N12°49.7 | 242°18.0 N14°11.0 | 57°06.8 $12°16.7 | 76°32.2 $18°12.2 Hadar 148°39.9 —- -60°28.7 
7 45°14.8 | 252°17.5 48.5 | 257°19.0 10.4 | 72°09.5 6.7 | 91°34.9 12.2 Menkent  148°00.9 —-36°28.6 
8 60°17.3 | 267°17.1 47.4 | 272°19.9 09.9 | 87°12.2 6.8 | 106°37.5 12.3 Arcturus  145°50.5 9°04.5 
9 75°19.7 | 282°16.7 ++ 46.3 | 287°20.9 ++ 09.4 | 102°14.9 6.9 | 121°40.2 ++ 123 Rigil Kent.  139°44.0 — -60°55.6 
10 90°22.2 | 297°16.3 45.2 | 302°21.8 08.8 | 117°17.6 7.0 | 136°42.8 12.4 Kochab _137°19.6 74°04.4 
11 105°24.7 | 312°15.9 44.1 | 317°22.8 08.3 | 132°20.2 7.1 | 151°45.5 12.4 Zuben'ubi 136°59.0 ~—- -16° 07.8 
12 120°27.1 | 327°15.5 N12°43.0 | 332°23.7 N14°07.8 | 147°22.9 $12°17.2 | 166°48.1  $18°12.5 Alphecca  —-126°06.0 26°38.8 
13. | 135°29.6 | 342°15.2 41.9 | 347°24.7 07.2 | 162°25.6 7.3 | 181°50.8 12.5 Antares = 112°19.1 -26°28.7 
14 | 150°32.1 | 357°14.8 40.8 2° 25.6 06.7 | 177°28.3 7.4 | 196°53.4 12.6 Atria = 107°15.4 — -69° 04.1 
15 165°34.5 12°14.4 ++ 39.7 17° 26.6 ++ 06.1 | 192°31.0 7.5 | 211°56.0 ++ 12.7 Sabik — 102°05.8 = -15° 45.0 
16 | 180°37.0 | 27°14.0 38.6 | 32°27.5 05.6 | 207°33.7 7.6 | 226°58.7 12.7 Shaula 96°13.9 — -37°07.1 
17 | 195°39.5 | 42°13.6 37.5 | 47°28.5 05.1 | 222°36.4 7.7 | 242°01.3 12.8 |) Rasalhague 9600.9 2°32.8 
1g | 210°41.9 | 57°13.2 N12°36.4 | 62°29.4 —N14°04.5 | 237°30.1  $12°17.8 | 257°04.0  $18°128 || ee es aT 
19 225°44.4 | 72°12.8 35.3 77° 30.4 04.0 | 252°41.7 7.9 | 272°06.6 12.9 ous oe res ree 
20 | 240°46.8 | 87°12.4 34.1 | 92°31.3 03.4 | 267°44.4 8.0 | 287°09.3 12.9 i sae Be emia t 
21 255°49.3 | 102°12.0 ++ 33.0 | 107°32.3 ++ 02.9 | 282°47.1 8.0 | 302°11.9 +--+ 13.0 fia pce tReeRe 
22 | 270°51.8 | 117°11.6 31.9 | 122°33.2 02.3 | 297°49.8 8.1 | 317°14.6 13.0 aoa roses eaean 
° ° ° ° . ms . 
23 | 285°54.2 | 132°11.2 30.8 | 137°34.2 01.8 | 312°52.5 8.2 | 332°17.2 13.1 eae roa ra 
Mer.pass.:04:00 v-0.4 d-1.1 m-3.9 v1.0 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 Enif 33°41.3 9°58.4 
Al Na’ir 27°36.1 = -46°51.3 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29°30.4 
0 | 300°56.7 | 147°10.8 N12°29.7 | 152°35.1 N14°01.3 | 327°55.2  $12°18.3 | 347°19.9  $18°13.1 CL oe oe 
1 | 315°59.2 | 162°10.5 28.6 | 167°36.1 00.7 | 342°57.9 8.4 2°22.5 13.2 athe 37.320 EE 
2 331°01.6 | 177°10.1 27.5 | 182°37.0 14°00.2 | 358°00.6 8.5 17°25.1 13.2 || Jul 21 Wed SHA Mer.pass 
3 346°04.1 | 192°09.7 ++ 26.3 | 197°38.0 13°59.6 | 13°03.3 8.6 | 329278 ++ 133 Venus — 208°31.7 14:10 
4 1°06.6 | 207°09.3 25.2 | 212°38.9 59.1 | 28°05.9 8.7 | 47°30.4 13.3 Mars 212°51.1 13:52 
5 16°09.0 | 222°08.9 24.1 | 227°39.9 58.6 | 43°08.6 8.8 | 62°33.1 13.4 Jupiter 26°48.0 02:17 
6 31°11.5 | 237°08.5 N12°23.0 | 242°40.9 N13°58.0 58°11.3  $12°18.9 77°35.7 $18°13.5 Saturn 46°14.5 00:59 
7 46°14.0 | 252°08.1 21.9 | 257°41.8 57.5 | 73°14.0 9.0 | 92°38.4 13.5 
8 61°16.4 | 267°07.7 20.8 | 272°42.8 56.9 | 88°16.7 9.1 | 107°41.0 13.6 || ?u ae see aati: 
9 76°18.9 | 282°07.4 ++ 19.6 | 287°43.7 ++ 56.4 | 103°19.4 9.2 | 122°43.7 ++ 13.6 Mars 012°14.7 13-50 
10 91°21.3 | 297°07.0 18.5 | 302°44.7 55.8 | 118°22.1 9.3 | 137°46.3 13.7 jagiver 26°53.1 02:12 
11 | 106°23.8 | 312°06.6 17.4 | 317°45.6 55.3 | 133°24.8 9.4 | 152°49.0 13.7 esata 46°18.8 GdEs 
12 | 121°26.3 | 327°06.2 N12°16.3 | 332°46.6 N13°54.8 | 148°27.5 $12°19.5 | 167°51.6 $18°13.8 = 
13 136°28.7 | 342°05.8 15.2 | 347°47.5 54.2 | 163°30.2 9.6 | 182°54.3 13.8 Jul 23 Fri SHA — Mer.pass 
14 151°31.2 | 357°05.4 14.0 2°48.5 53.7 | 178°32.9 9.6 | 197°56.9 13.9 Venus 206° 14.1 14:12 
15 | 166°33.7 | 12°051 ++ 129 | 17°49.4 ++ 53.1 | 193°35.6 9.7 | 212°596 ++ 13.9 Mars 211°38.4 13:49 
16 | 181°36.1 | 27°04.7 11.8 | 32°50.4 52.6 | 208°38.2 9.8 | 228°02.2 14.0 Jupiter 26 °58.5 02:08 
17 196° 38.6 42° 04.3 10.7 47°51.3 52.0 | 223°40.9 9.9 | 243°04.8 14.0 Saturn 46° 23.1 00:51 
1g | 211°41.1 | 57°03.9 N12°09.6 | 62°52.3 N13°51.5 | 238°43.6  $12°20.0 | 258°07.5 $18°14.1 Horizontal parallax 
19 | 226°43.5 | 72°03.5 08.4 | 77°53.3 50.9 | 253°46.3 20.1 | 273°10.1 14.2 Venus: 0.1 
20 | 241°46.0 | 87°03.2 07.3 | 92°54.2 50.4 | 268°49.0 20.2 | 288°12.8 14.2 Mars: 0.1 
21 | 256°48.5 | 102°02.8 ++ 06.2 | 107°55.2 ++ 49.9 | 283°51.7 - 20.3 | 303°15.4 ++ 143 
22 | 271°50.9 | 117°02.4 05.1 | 122°56.1 49.3 | 298°54.4 20.4 | 318°18.1 14.3 
23 | 286°53.4 | 132°02.0 03.9 | 137°57.1 48.8 | 313°57.1 20.5 | 333°20.7 14.4 
Mer.pass.:03:56 v-0.4 d-1.1 m-3.9 v1.0 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 





2021 July 21 to Jul. 23 

















































































































































































































h Sun Moon 
ued GHA a GHA 2 Dec d au Lat. _— : Sunrise Sunset Gi ener 
0 178°23.2 .N20°27.9 43°58.1 4.4’ $§23°183 -7.0' 60.1 Naut. wu me iii 
1 193°23.2 27.4 58°21.4 = 4.3’ 23°25.2 -6.8' 60.1’ N 72° 
2 208° 23.2 27.0 72°44.7 0 4.2" 23°31.9  -6.7' 60.1’ N 70° 
3 223°23.2 + 26.5 87°07.9 4.2’ 23°38.5 -6.5' 60.1’ 68° 01:16 22:5 
4 238° 23.1 26.0 101°31.0 4.1’ 23° 44.9 -6.3' 60.1" 66° 02:06 22:03 
5 253° 23.1 25.5 115°54.0 4.0’ 23°51.2 --6.2' —- 60.1’ 64° 02:37 91:33 
6 268°23.1 N20°25.0 130°17.0 3.9  $23°57.3 -6.0' 60.1’ 62° 01:32 03:00 21:1 22:37 
7 283° 23.0 24.5 144°39.9 3.9" 24°03.2 -5.8’ ~— 60.1’ 60° 02:08 03:18 20:53 22:02 
8 298° 23.0 24.0 159°02.8 3.8" 24° 08.9 5.7 60.1" N 58° 02:34 03:33 20:38 21:37 
10 328° 23.0 23.1 187°48.3 3.7 24°19.9 -5.3 60.1" 54° 01:58 03-10 03:57 20-15 21:02 29-13 
11 343° 22.9 22.6 | 202°11.0 3.6 24°25.2 -5.1' 60.1 52° 02:2 03:23 04:07 20:05 20.48 21:50 
12 358°22.9  N20°22.1 216°33.6 3.6 $24°30.2 -5.0’ 60.1’ 50° 02:40 03:35 04:16 19:56 20:37 21:32 
13 13°22.9 21.6 | 230°56.1 3.5’ 24°35.1  -4.8' 60.1’ 45° 03:14 04:00 04:35 19:38 20:13 20:58 
14 28° 22.9 21.1 245° 18.6 3.5" 24° 30.8 46° 60.1" N 40° 03:39 04:18 04:50 19:23 19:54 20:33 
15 43°22.8 * 20.6 | 259°41.1 3.4" 24°44.4  -4.4" 60.1" 35° 03:59 04:34 05:02 19:10 19:39 20:14 
16 58°22.8 20.1 274°03.5 3.4" 24°48.7  -4.3' 60.1" 30° 04:15 04:47 05-13 19-00 19-26 19:58 
17 73°22.8 9.6 | 288°25.9 3.3 24°52.9 -4.1 60.1 30° 04-40 05.08 05.32 18:41 19-05 9.33 
18 88°22.8 N20°19.1 302°48.2 3.3’ = $24°56.9 = -3.9’ — 60.1’ N 10° 04:59 05:25 05:48 18:25 18:47 19:14 
19 103° 22.7 18.6 | 317°104 3.3’ 25°00.7 —--3.7’ ~— 60.1’ 0° 05:15 05:41 06:03 18:10 18:32 8:58 
20 118°22.7 8.1 331°32.7 3.2” 25°04.4 = -3.5’ 60.1’ ° : . . : . . 
21 133°22.7 17.6 | 345°549 3.2’ 25°07.8 -3.4’— 60.1’ : et ao 3 o ee ie ar 
a . , 2 : : : : : : : : 
22 148°22.7 17.2 o°17.0 3.1" 25°111 — -3.2' 60.1" 30° 05.57 06.26 06.51 17.22 17:47 8.17 
23 163° 22.6 6.7 14°39.2 3.1 25°14.2— -3.0 60.1 35° 06.04 06.35 07.02 17-19 17:39 8:10 
SD.=15.7 d=-0.5 S.D.=16.4 40° 06:11 06:44 07:14 17:00 17:29 18:02 
45° 06:19 06:55 07:28 16:46 17:18 7:54 
om aula oe one 7 pee d a s50° | 06:28 07:08 07:44 | 16:29 17:05 7:45 
0 178° 22.6 N20° 16.2 29°01.3 3.1’ $25°17.1 -2.8' 60.1" 52° 06:32 07:14 07:52 16:21 16:59 17:41 
1 193° 22.6 15.7 43°23.4 3.1’ 25°19.8 -2.6' 60.1" 54° 06:36 07:20 08:01 16:12 16:53 7:37 
2 208° 22.6 15.2 57° 45.4 3.0’ 25°22.4 -2.5' 60.1" 56° 06:41 07:28 08:11 16:02 16:46 17:33 
3 223° 22.5 4.7 72° 07.4 3.0’ 25°24.7 -2.3' 60.1" 58° 06:46 07:36 08:23 15:51 16:38 7:28 
4 238° 22.5 14.2 86° 29.5 3.0’ 25° 26.9 -2.1' 60.1" S 60° 06:51 07:45 08:36 15:38 16:29 7:22 
5 253°22.5 3.7 100°51.5 3.0’ 25°28.9 -1.9' 60.1’ 
6 268°22.5  N20°13.2 | 115°13.4 3.0 $25°30.7 -1.7' 60.1 Lat. Moonrise ; Moonset ; 
7 283°22.5 12.7 | 120°35.4 3.0" 25°32.3 -1.5' = 60.1 Wed Thu Fri Wed Thu Fri 
8 298° 22.4 29. 143°57.4 3.0’ 25°33.7-1.3’ ~— 60.1’ N 72° = —_ = a —_ = 
fo} oO ’ ° , , 
lee ee ee ee Sl 
; . . : : ee . 68° —_ = = —_ = = 
11 343°22.4 0.7 187°03.2 3.0’ 25°36.9 -0.8' 60.0’ 66° —_ = a —_ = _ 
12 358° 22.3 N20° 10.2 201° 25.2 3.0’ $25° 37.6 -0.6’ 60.0’ 64° 20:59 22:25 22:32 22:54 23:42 ia 
13 13°22.3 09.6 215°47.1 3.0’ 25°38.1 -0.4’ 60.0’ 62° 20:04 21:18 21:53 23:49 aes 00:48 
14 28°22.3 09.1 230° 09.1 a 8 an 60° 19:31 20:43 21:25 = 00:22 01:23 
15 43°22.3 - 08.6 | 244°31.1 0" 5°38.5  — -0.0" 0’ é . ‘ : : : : 
16 58°22.3 da(.| onesao So bpm gor ‘enor || Me | 7207 sole. 2 | See le US 
a ade G76: |) atase. au aneae 2 Or eon 56 18:48 9:57 20:46 00:24 01:07 02:09 
; . . : ; : ; 54° 18:31 9:41 20:31 00:38 01:23 02:26 
18 88°22.2 N20°07.1 287°37.1 3.0’ $25°37.8 0.5’ 60.0’ 52° 18:17 9:26 20:18 00:50 01:37 02:40 
19 103° 22.2 06.6 301°59.1 3.0’ 25°37.2 0.7’ 59.9’ 50° 18:05 9:13 20:07 01:01 01:50 02:52 
20 118°22.2 bes i ea oh one 45° 17:40 8:47 19:43 01:23 02:15 03:18 
21 133°22.2 - 05. 43. a 5°35.4 1’ 59.9’ 2 : : : 
22 148° 22.2 05.1 | 345°05.4 3.1’ 25°34.2 13° 59.9" || N 40° | 17:20 et tee || pees eee 0S 
23 163°22.1 046 | 3599275 3.2" 05°328 15° 599° 35 17:03 8:09 19:07 01:57 02:53 03:56 
: : : : : : : 30° 16:49 7:55 18:53 02:10 03:07 04:11 
SD.=15.7 d=-0.5 S.D.=16.4 20° | 16:24 7:29 18:30 02:33 03:32 04:36 
: N 10° 16:03 7:07 18:09 02:53 03:54 04:57 
Fri GHA a GHA u a d ie o° | 15:44 16:47 17:50 | 0311 04:14 ~— 05:17 
0 178°22.1 .N20°04.1 13°49.7 3.2” $25°313 1.6’ 59.9" S 10° 15:24 6:27 17:31 03:30 04:34 05:37 
° , if ¥ 
1 193°22.1 03.6 28°11.9 3.2" 25° 29.6 18° 59.9" 20° 15-04 6.05 17-10 03.50 04.56 05.59 
2 208° 22.1 03.0 42°34.2 3.3 25°27.7 2.0 59.8 30° 14:40 5.40 16-46 04.12 05.20 06.23 
° ° ’ oO , , 
3 223°22.1 - 02.5 56°56.5 3.3 25° 25.6 22 59.8" 35° 14:26 5.25 16:32 04.26 05:35 06.38 
4 238° 22.1 02.0 71°18.8 3.4" 25°23.3 24° 59.8" 40° 14-09 5.08 16-15 04.42 05.52 06.54 
5 253°22.0 01.5 85°41.2 3.4 25°20.8 2.5 59.8 45° 13:50 4:48 15.56 05:00 06.12 07:14 
6 268°22.0 _N20°01.0 100°03.6 3.5’ $25°18.2 2.7' 59.8 ° : : : : : : 
7 283°22.0 00.5 114°26.1 3.5" 25°15.4 2.9’ 59.8 : 0 13:26 422 Tess 05:23 pose ere? 
; santas sean ioplase. ae! areina a eae 52 13:15 4:10 15:20 05:35 06:51 07:51 
9 415°55.6 16%s04 insaes “al aEPA6 4 age. coe 54° 13:02 3:55 15:06 05:47 07:05 08:05 
oan. : Saas i Sac a pe 56° 12:47 3:39 14:51 06:02 07:21 08:21 
10 328° 22.0 58.9 157°33.9 3.7 25°05.9 3.4 59.7 ° : : : : : : 
a eroLS reat iieees 43 scones ce wae 58 12:29 3:19 14:32 06:19 07:41 08:39 
. : ; ; ; : ; S 60° 12:08 2:54 14:09 06:40 08:06 09:03 
12 358°21.9 N19°57.9 186°19.3 3.8  $24°58.7 3.8' 59.7’ 
13 13°21.9 57.4 | 200°42.2 3.9° 24°54.8 3.9’ 59.7’ Sun Moon 
14 28°21.9 56.9 | 215°05.1 3.9’ 24°50.8 41 59.6’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°21.9 - 56.3 | 229°28.0 4.0’ 24° 46.6 43° 59.6 ss oo" 12" Pass Upper Lower 11-13 
16 58°21.9 55.8 243°51.1 4.1' 24°42.2 4.5' 59.6’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 91-99% 
17 73°21.9 55.3 | 258°14.2 4.2’ 24°37.7 4.6 59.6 2 | cae aie ice ener = 
18 88°21.9 N19°54.8 | 272°37.4 4.2’ $24°33.0 4.8' 59.6" 22 | 06:30 06:31 12:07 53:02 10:31 ( 
19 103°21.8 54.2 287°00.7. 4.3’ 24° 28.1 5.0’ 59.5’ 23 | i062 06:32 10.07 iia 11.34 _ 
20 118°21.8 53.7 | 301°24.0 4.4 24° 23.0 5.1’ 59.5’ ‘ : : : 
21 133°21.8 + 53.2 315°47.4 4.5 24°17.8 5.3’ 59.5’ 
22 148° 21.8 52.7 | 330°10.9 4.5’ 24°12.5 5.5’ 59.5’ 
23 163°21.8 52.2 344°34.5 4.6’ 24°06.9 5.6' 59.5’ 
SD.=15.7 d=-0.5 S.D.=16.3 
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Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 301°55.8 | 147°01.6 N12°02.8 | 152°58.0 N13°48.2 | 328°59.8 $12°20.6 | 348°23.4  $18°14.4 Alpheratz  357°37.5 29°12.4 
1 316°58.3 | 162°01.3 01.7 | 167°59.0 47.7 | 344°02.5 20.7 3°26.0 14.5 Ankaa 353°09.8 = -42° 11.2 
2 332°00.8 | 177°00.9 12°00.5 | 182°59.9 47.1 | 359°05.2 20.8 | 18°28.7 14.5 Schedar  349°34.0 56°39.0 
3 347°03.2 | 192°00.5 11°59.4 | 198°00.9 ++ 466 | 149079 ++ 209 | 33°31.3 ++ 146 Diphda  348°50.0 ~—--17°52.0 
4 2°05.7 | 207°00.1 58.3 | 213°01.8 46.0 | 29°10.6 21.0 | 48°34.0 14.6 Achernar —335°22.3.-— -57°07.4 
5 17°08.2 | 221°59.8 57.2 | 228°02.8 45.5 | 44°13.3 21.1 | 63°36.6 14.7 Hamal —327°54.4 23°33.7 
6 32°10.6 | 236°59.4 N11°56.0 | 243°03.8 N13°45.0 | 59°16.0 $12°21.2 | 78°39.3  $18°14.7 Polaris 315° 26.2 89° 20.9 
7 47°13.1 | 251°59.0 54.9 | 258°04.7 44.4 | 74°18.7 21.3 | 93°41.9 14.8 Acamar = 315° 14.1 -40°12.9 
8 62°15.6 | 266°58.6 53.8 | 273°05.7 43.9 | 89°21.4 21.4 | 108°44.5 14.9 Menkar  314"09.2 ole 
9 77°18.0 | 281°58.3 ++ 52.6 | 288°066 -- 43.3 | 104°241 ++ 21.5 | 123°472 +--+ 14.9 Mirfak = 308° 32.4 49°'56.0 
10 92°20.5 | 296°57.9 51.5 | 303°07.6 42.8 | 119°26.8 21.6 | 138°49.8 15.0 Aldebaran = 290°°43.1 16° 33.1 
11 | 107°23.0 | 311°57.5 50.4 | 318°08.5 42.2 | 134°29.5 21.7 | 153°52.5 15.0 Rigel 281 06.8 ~8 10.6 
12 | 122°25.4 | 326°57.1 N11°49.2 | 333°09.5 N13°41.7 | 149°32.2 $12°21.7 | 168°55.1 $18°15.1 ie Sse feat 
13. | 137°27.9 | 341°56.8 48.1 | 348°10.4 41.1 | 164°34.9 21.8 | 183°57.8 15.1 eh - Saeue ge gaa 
14 | 152°30.3 | 356°56.4 47.0 3°11.4 40.6 | 179°37.5 21.9 | 199°00.4 15.2 aaa Breage es 
15 | 167°32.8 | 11°56.0 ++ 45.8 | 18°12.4 ++ 40.0 | 194°40.2 ++ 22.0 | 214°031 ++ 15.2 Seel nIGeeE A qo 
16 | 182°35.3 | 26°55.7 44.7 | 33°13.3 39.5 | 209°42.9 22.1 | 229°05.7 15.3 *Canpsin esoRa ues ea a 
oO ° fo} ° ° 4 7 
17 | 197°37.7 | 41°55.3 43.6 | 48°14.3 38.9 | 224°45.6 22.2 | 244°08.4 15.3 Big. “geneonn *cieeua 
18 | 212°40.2 | 56°54.9 N11°42.4 | 63°15.2 N13°38.4 | 239°48.3  $§12°22.3 | 259°11.0 $18°15.4 Adhara 255°08.4 —--29°00.0 
19 | 227°42.7 | 71°54.6 41.3 | 78°16.2 37.8 | 254°51.0 22.4 | 274°13.7 15.4 Procyon 244°54.1 5°10.2 
20 242° 45.1 86°54.2 40.2 93°17.1 37.3 | 269°53.7 22.5 | 289°16.3 15.5 Pollux 243°21.1 27°58.5 
21 | 257°47.6 | 101°53.8 ++ 39.0 | 108°18.1 ++ 36.7 | 284°56.4 ++ 226 | 304°190 -- 156 Avior 234°165  ——-59°34.6 
22 | 272°50.1 | 116°53.5 37.9 | 123°19.1 36.2 | 299°59.1 22.7 | 319°21.6 15.6 Suhail 222°48.8 ~—--43°31.1 
23 287°52.5 131°53.1 36.8 138°20.0 35.6 315°01.8 22.8 334° 24.3 15.7 Miaplacidus 221° 39.6 -69° 48.3 
Mer.pass.:03:52 v-0.4 d-1.1 m-3.9 v1.0 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207° 37.7 1°51.9 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.4 
Denebola 182° 28.0 4° 27.3 
0 302°55.0 | 146°52.7 N11°35.6 | 153°21.0 N13°35.1 | 330°04.5 $12°22.9 | 349°26.9  $18°15.7 Gienah 175°466  ~—--17° 39.6 
1 317°57.5 | 161°52.4 34.5 | 168°21.9 34.5 | 345°07.2 23.0 4°29.6 15.8 Acrux 173°03.4. 63° 13.2 
2 332°59.9 | 176°52.0 33.3 | 183°22.9 34.0 0°09.9 23.1 | 19°32.2 15.8 Gacrux 171°549  --57°14.1 
3 348°02.4 | 191°51.6 ++ 32.2 | 198°23.8 ++ 335 | 15°126 ++ 23.2 | 34°349 ++ 159 Alioth  166°15.7 55°51.0 
4 3°04.8 | 206°51.3 31.1 | 213°24.8 32.9 | 30°15.3 23.3 | 49°37.5 15.9 Spica 158°25.3 —--11° 16.3 
5 18°07.3 | 221°50.9 29.9 | 228°25.8 32.4 | 45°18.0 23.4 | 64°40.1 16.0 Alkaid  152°54.3 49°12.7 
6 33°09.8 | 236°50.5 N11°28.8 | 243°26.7  N13°31.8 | 60°20.7 $12°23.5 | 79°42.8 $18°16.0 Hadar  148°39.9 —- -60°28.8 
7 48°12.2 | 251°50.2 27.6 | 258°27.7 31.3 | 75°23.5 23.6 | 94°45.4 16.1 Menkent  148°00.9 = -36°28.6 
8 63°14.7 | 266°49.8 26.5 | 273°28.6 30.7 | 90°26.2 23.7 | 109°48.1 16.1 Arcturus 145°50.5 9°04.5 
9 78°17.2 | 281°49.5 ++ 25.3 | 288°29.6 ++ 30.2 | 105°28.9 ++ 23.8 | 124°50.7 ++ 162 Rigil Kent. 139°44.0 — -60°55.6 
10 93°19.6 | 296°49.1 24.2 | 303°30.5 29.6 | 120°31.6 23.9 | 139°53.4 16.3 Kochab —_137°19.6 74°04.4 
11 | 108°22.1 | 311°48.7 23.1 | 318°31.5 29.1 | 135°34.3 24.0 | 154°56.0 16.3 Zuben'ubi 136°59.0 ~—- -16° 07.8 
12 123°24.6 | 326°48.4 N11°21.9 | 333°32.5 N13°28.5 | 150°37.0 $12°24.1 | 169°58.7 $18°16.4 Alphecca 126° 06.0 26°38.8 
13 138°27.0 | 341°48.0 20.8 | 348°33.4 28.0 | 165°39.7 24.2 | 185°01.3 16.4 Antares = 112°19.1 -26° 28.7 
14 153°29.5 | 356°47.6 19.6 3°34.4 27.4 | 180°42.4 24.3 | 200°04.0 16.5 Atria = 107°15.4 — -69°04.1 
15 | 168°31.9 | 11°47.3 ++ 185 | 18°35.3 -+ 26.8 | 195°45.1 ++ 244 | 215°066 -- 165 Sabik — 102°05.8 = -15°45.0 
16 | 183°34.4 | 26°46.9 17.3 | 33°36.3 26.3 | 210°47.8 24.5 | 230°09.3 16.6 Shaula = 96°13.8 -37°07.1 
17 | 198°36.9 | 41°46.6 16.2 | 48°37.2 25.7 | 225°50.5 24.6 | 245°11.9 16.6 || Rasalhague 96° 00.9 2°32.8 
1g | 213°39.3 | 56°46.2 N11°15.0 | 63°38.2 N13°25.2 | 240°53.2  $12°24.7 | 2607146 $18°16.7 || ae a, an 
19 228°41.8 | 71°45.9 13.9 78°39.2 24.6 | 255°55.9 24.8 | 275°17.2 16.7 ene woe ee S08 An A 
20 | 243°44.3 | 86°45.5 12.7 | 93°40.1 24.1 | 270°58.6 24.9 | 290°19.9 16.8 ‘i Bite aeeeng Ret 
21 | 258°46.7 | 101°45.1 ++ 11.6 | 108°41.1 ++ 23.5 | 286°01.3 ++ 25.0 | 305°225 ++ 168 Rea Eien, URES 
22 | 273°49.2 | 116°44.8 10.4 | 123°42.0 23.0 | 301°04.0 25.1 | 320°25.2 16.9 Beak eaetes eae 30 
° ° ° ° ° . x . 
23 | 288°51.7 | 131°44.4 09.3 | 138°43.0 22.4 | 316°06.7 25.2 | 335°27.8 17.0 at aaloa ea 
Mer. pass. :03:48 v-0.4 d-1.1 m-3.9 v1.0 d-0.5 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 Enif 33°41.2 9°58.4 
Al Na’ir 27°36.1 —- -46°51.3 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.4 -29°30.4 
0 | 303°54.1 | 146°44.1 N11°08.1 | 153°44.0 N13°21.9 | 331°09.4  §12°25.3 | 350°305  $18°17.0 Schéat -13°47.6: 0 28/11.9 
1 | 318°56.6 | 161°43.7 07.0 | 168°44.9 21.3 | 346°12.1 25.4 5°33.1 17.1 Markab:s =: 13.324) ~~ do19.2 
2 333°59.1 | 176°43.4 05.8 | 183°45.9 20.8 1°14.8 25.5 | 20°35.8 17.1 Jul 24 Sat SHA Mer.pass 
3 349°01.5 | 191°43.0 ++ 04.7 | 198°46.8 ++ 20.2 | 169175 ++ 256 | 359384 ++ 172 Venus —205°05.8 14:12 
4 4°04.0 | 206°42.7 03.5 | 213°47.8 19.7 | 31°20.2 25.7 | 50°41.1 17.2 Mars _211°02.2 13:47 
5 19°06.4 | 221°42.3 02.4 | 228°48.7 19.1 | 46°22.9 25.8 | 65°43.7 17.3 Jupiter 27°03.9 02:04 
6 34°08.9 | 236°42.0 N11°01.2 | 243°49.7 N13°18.6 | 61°25.7 $12°25.9 | 80°46.4 $18°17.3 Saturn 46° 27.5 00:46 
7 49°11.4 | 251°41.6 11°00.1 | 258°50.7 18.0 | 76°28.4 26.0 | 95°49.0 17.4 
8 64°13.8 | 266°41.3  10°58.9 | 273°51.6 175 | 91°31.1 26.1 | 110°51.7 174 || 7 Ate ees saa ee 
9 79°16.3 | 281°40.9 ++ 57.8 | 288°52.6 ++ 16.9 | 106°33.8 ++ 262 | 125°543 ++ 175 Mars 210°26.0 13:46 
10 94°18.8 | 296°40.6 56.6 | 303°53.5 16.4 | 121°36.5 26.3 | 140°57.0 17.6 duipites 7066 01:50 
11 | 109°21.2 | 311°40.2 55.5 | 318°54.5 15.8 | 136°39.2 26.4 | 155°59.6 17.6 Seid G6?319 00.42 
12 | 124°23.7 | 326°39.9 N10°54.3 | 333°55.5 N13°15.2 | 151°41.9 $12°26.5 | 171°02.3 $18°17.7 
13 139°26.2 | 341°39.5 53.1 | 348°56.4 14.7 | 166°44.6 26.6 | 186°04.9 17.7 || Jul 26 Mon SHA — Mer.pass 
14 154°28.6 | 356°39.2 52.0 3°57.4 14.1 | 181°47.3 26.7 | 201°07.6 17.8 Venus — 202°50.0 14:13 
15 | 169°31.1 | 11°388 +--+ 508 | 18°58.3 ++ 13.6 | 196°500 ++ 268 | 216°10.2 ++ 17.8 Mars 209°49.8 13:44 
16 | 184°33.6 | 26°38.5 49.7 | 33°59.3 13.0 | 211°52.7 26.9 | 231°12.8 17.9 Jupiter 277153 01:55 
17 199°36.0 | 41°38.1 48.5 49° 00.3 12.5 | 226°55.4 27.0 | 246°15.5 17.9 Saturn 46° 36.3 00:38 
1g | 214°38.5 | 56°37.8 N10°47.4 | 64°01.2 N13°11.9 | 241°58.2 $12°27.1 | 261°18.1  $18°18.0 Horizontal parallax 
19 | 229°40.9 | 71°37.4 46.2 | 79°02.2 11.4 | 257°00.9 27.2 | 276°20.8 18.0 Venus: 0.1 
20 | 244°43.4 | 86°37.1 45.0 | 94°03.1 10.8 | 272°03.6 27.3 | 291°23.4 18.1 Mars: 0.1 
21 | 259°45.9 | 101°36.7 ++ 43.9 | 109°04.1 ++ 10.3 | 287°06.3 ++ 274 | 306°261 ++ 181 
22 | 274°48.3 | 116°36.4 42.7 | 124°05.1 09.7 | 302°09.0 27.5 | 321°28.7 18.2 
23 | 289°50.8 | 131°36.0 41.6 | 139°06.0 09.1 | 317°11.7 27.6 | 336°31.4 18.3 
Mer. pass. :03:44 v-0.4 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.6 v2.6 d-0.1 m0.2 
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h Sun Moon 
Sat GHA Dec GHA v Dec d ne Lat. ee : Sunrise Sunset Ci a 
0 178°218  N19°51.6 | 358°58.2 4.7 $24°01.2 5.8 59.4 Naut: il is Bute 
1 193°21.8 51.1 13°22.0 4.8’ 23°55.4 5.9’ 59.4’ N 72° 
2 208° 21.8 50.6 27° 45.8 4.9’ 23° 49.4 6.1’ 59.4’ N 70° 
3 223°21.7 » 50.1 42°09.7 5.0’ 23° 43.2 6.2’ 59.4’ 68° 01:36 22:31 
4 238° 21.7 49.5 56° 33.8 5 23° 36.9 6.4’ 59.3’ 66° 02:18 21:51 
5 253°21.7 49.0 70°57.9 5.2’ 23° 30.4 6.5’ 59.3’ 64° 00:47 02:47 21:24 23:17 
6 268° 21.7 N19° 48.5 85°22.1 5.3’ $23°23.8 6.7’ 59.3’ 62° 01:46 03:08 21:03 22:23 
7 283° 21.7 47.9 99° 46.4 5.4’ 23°17.0 6.8’ 59.3’ 60° 02:18 03:25 20:47 21:52 
8 298°21.7 ATA 114° 10.8 5.5" 23°10.1 7.0" 59.3! N 58° 00:43 02:42 03:39 20:32 21:30 23:21 
9 313° 21.7 - 46.9 128°35.4 5.6" 23°'03.1 a1 59.2" 56° 01:37 03:00 03:51 20:20 21:11 22:33 
10 328°21.7 46.4 | 143°000 5.7 22°55.9 7.3’ 59.2 54° | 0206 0315 ~«04.02«<Y|:s«i2010.s«20-5G 22-04 
11 343° 21.7 45.8 157° 24.7 5.8’ 22° 48.5 74 59.2’ 52° 02:28 03:28 04:12 20:01 20:43 21:43 
12 358°21.7 N19°45.3 171°49.5 5.9’ $22°41.0 7.6’ 59.1" 50° 02:46 03:40 04:20 9:52 20:32 21:26 
13 13°21.7 44.8 186°14.4 6.0’ 22° 33.4 ake 59.1’ 45° 03:19 04:03 04:38 9:35 20:09 20:53 
14 28°21.6 44.2 | 200°39.4 6.1’ = 22°25.6 = 7.8’ 59.1" |] age | 03:43 04:21 04:52 9:20 19:51 20:30 
15 43°21.6 - 43.7 | 2159046 © 6.2’ 2917.7 8.0" 59.1 ase |. GAOS. DASE DEA 9:08 19.37 20:11 
16 58°21.6 43.2 | 220°208  6.3' — 22°09.7_— 8.1’ 59.0" 30° | 04:17 04:40 © 05.15 358 «19.24 10.56 
17 73°21.6 42.6 | 243°551 64 22°01.5 = 8.2 59.0 90% | GAL. “oROd D535 340 (19,04 19.32 
18 88°21.6 N19°42.1 | 258°20.6 65° $21°53.2 8.4’ 59.0 || N10° | 05:00 05:26 05:49 8:24 18:47 19:13 
19 103° 21.6 41.6 | 272°46.1 6.6' 21°44.7 8.5' 59.0’ 0° 05:16 05:41 06:03 8:10 18:32 18:58 
20 118°21.6 41.0 287°11.8 6.7’ 21° 36.2 8.6’ 58.9’ ° - 2 : : : , 
21 133°21.6 - 40.5 | 301°37.5 6.8" 21°27.5 8.8' 58.9" 2 ee oO Hae a ib iu ai 
° ° , ° ¥ i. > = = ? " " 
22 148°21.6 39.9 | 316°03.4 6.9" 21°18.7 8.9" 58.9 30° | “ORES 0604 DEED 724 ‘17.49 18.18 
23 163° 21.6 39.4 330° 29.4 7.0 21°09.7 9.0 58.9 35° 06:02 06:33 07:00 7:14 17:41 18:11 
SD.=15.7 d=-0.5 S.D.=16.1 40° 06:09 06:42 07:11 7:02 17:32 18:04 
45° 06:17 06:52 07:25 6:49 17:21 17:57 
aun —_ = a “ oe : sul $50° | 06:25 07:05 07:41 6:33 17:09 17:49 
0 178° 21.6 N19°38.9 344°55.5 7.2’ $21°00.6 9.1’ 58.8" 52° 06:29 07:10 07:48 6:25 17:03 17:45 
1 193° 21.6 38.3 359°21.7 13 20°51.5 9.2’ 58.8" 54° 06:33 07:17 07:57 6:17 16:57 17:41 
2 208° 21.6 37.8 13°48.0 7.4’ 20° 42.2 9.4’ 58.8’ 56° 06:37 07:23 08:06 6:07 16:50 17:37 
3 223°21.6 + 37.3 28°14.4 7.5' 20° 32.8 9.5’ 58.7’ 58° 06:42 07:31 08:17 5:56 16:43 17:32 
4 238° 21.6 36.7 42°41.0 7.6 20° 23.2 9.6’ 58.7’ S 60° 06:47 07:39 08:30 5:44 16:34 17:27 
5 253°21.6 36.2 57°07.6 tt 20° 13.6 9.7’ 58.7’ 
6 268°21.6  N19°35.6 | 71°34.4 7.8"  $20°03.8 9.8' 58.6’ Lat. Moonrise Moonset 
7 283°21.6 35.1 | 86°013 7.9 19°54.0 9.9 58.6’ Sat Sun Mon Sat Sun Mon 
8 298°21.6 34.5 100° 28.3 8.0’ 19° 44.0 0.0’ 58.6’ 00:30 
9 313°21.5 - 340) 114°55.4 82° 199339 101’ 586 || N72° | mm mm 54356 | = one 
10 328°21.5 33.5 129°22.6 8.3’ 19°23.7 0.2’ 58.5’ N 70° —_ 23:41 23:05 — any 04:32 
11 343° 21.5 32.9 143°49.9 8.4 19°13.5 0.3 58.5 68° 23:54 23:10 22:49 a 02:26 05:02 
12 358° 21.5 N19° 32.4 158°17.4 8.5’ $19°03.1 0.4’ 58.5’ 66° 23:03 22:46 22:36 —— 03:16 05:24 
13 13°21.5 31.8 172° 44.9 8.6" 18°52.6 0.5’ 58.4’ 64° 22:31 22:28 22:25 01:45 03:48 05:41 
14 28°21.5 31.3 187°12.6 8.7’ 18° 42.0 0.6’ 58.4’ 62° 22:07 22:12 22:15 02:23 04:11 05:56 
15 43°21.5 + 30.7 201°40.3 8.8" 18°31.4 0.7" 58.4’ 60° 21:47 21:59 22:07 02:50 04:29 06:07 
e seed eee | eaeeses . oi? 4ePagc ~~ deer. coor || MBS®.| GEL otae eno || asa eds. ogee 
: . . : . . 56° 21:18 21:39 21:53 03:29 04:58 06:27 
18 88°21.5 N19° 29.1 245° 04.3 9.2' $17°58.8 1.0’ 58.3’ 54° 21:06 21:30 21:47 03:43 05:09 06:35 
19 103°21.5 28.5 259° 32.6 9.3’ 17°47.8 La 58.2’ 52° 20:55 21:22 21:42 03:56 05:19 06:42 
20 118° 21.5 28.0 274°00.9 9.4" 17° 36.6 1.2! 58.2’ 50° 20:46 21:15 21:38 04:07 05:28 06:48 
21 133°21.5 + 27.4 288°29.3 9.5" 17°25.4 1.2! 58.2" 45° 20:26 21:00 21:27 04:30 05:46 07:02 
22 | wears 269 | 302679 96 mit 1581" |! aos | aoa aoa zino | oma 602 ova 
- - - - - - - 35° 19:56 20:37 21:11 05:05 06:14 07:22 
SD.=15.7 d=-0.5 $.D.=15.9 30° | 19:44 20:28 21:05 05:18 06:25 07:31 
20° 19:24 20:11 20:53 05:41 06:44 07:45 
Mon on Dec ene i Dec d HE N10° | 19:06 19:57 20:43 | 06:00 07:01 —07:57 
0 178° 21.5 N19°25.8 331°55.3 9.8" $16°51.3 15’ 58.1’ 0° 18:49 19:44 20:34 06:19 07:16 08:08 
1 193°21.5 25.2 346° 24.2 9.9’ 16°39.8 1.6’ 58.0’ ° . ; - : - : 
2 208° 21.5 24.7 0°53.2 10.0’ 16° 28.2 1.6' 58.0" ; an? a ace a a ae 
3 223°21.5 24.1 15°22.2 10.1’ 16°16.5 1.7 58.0 30° | 17:53 19-00 20:03 07:18 08:05 08:46 
4 238°21.5 23.6 | 20°51.4 10.2" = 16°048 11.8’ 57.9" a5? | deat i650 ieee | 781. 0846 - bess 
5 253° 21.5 23.0 | 44°20.7 10.4 15°52.9 11.9’ 57.9 40° | 17:27 1830 ©19:40 | 07:46 08:28 ~—=«0902 
6 268° 21.5 N19° 22.5 58°50.1 10.5’ $15°41.0 1.9’ 57.9’ 45° 17:10 18:26 19:40 08:04 08:42 09:13 
7 283°21.5 21.9 73° 19.7 10.6’ 15°29.1 2.0’ 57.8’ ° : . : ; . : 
8 298° 21.6 21.3 87°49.3 10.7’ 15°17.1 2.1' 57.8" > Ee i vee io | a se 
9 313°21.6 + 20.8 102°19.0 10.8’ 15°05.0 2.1’ 57.8’ 54° 16:29 17:54 19:18 08:47 09:17 09:37 
10 328° 21.6 20.2 116°48.8 10.9’ 14°52.8 2.2’ 57.7’ ° : : , ’ ; : 
11 343°21.6 19.7 131°18-7 110° 14°40.6 23" 577" 56 16:16 17:45 19:12 09:01 09:27 09:44 
; : ; , . : . 58° 16:01 17:34 19:05 09:16 09:38 09:52 
12 358°21.6 N19°19.1 145° 48.7 11.1 $14° 28.3 2.3’ 57.7’ S 60° 15:43 17:22 18:57 09:34 09:51 10:01 
13 13°21.6 18.6 160°18.9 11.2’ 14°16.0 2.4’ 57.6’ 
14 28° 21.6 18.0 174°49.1 11.3’ 14°03.6 2.4’ 57.6’ Sun Moon 
15 43°21.6 * 17.4 189°19.4 11.4’ 13°51.1 25° 57.6' Da Eqn.of Time Mer. Mer.Pass. Age 
16 58° 21.6 16.9 | 203°49.8 11.5’ 13°38.6 2.5' 57.5" oo" 12" Pass Upper Lower 14-16 
17 73° 21.6 16.3 218° 20.3 11.6’ 13°26.0 2.6’ 57.5’ mm:ss = mmi:ss hh:mm hh:mm — hh:mm 100-93% 
18 88°21.6 N19°15.8 | 232°50.9 11.7 $13°13.4 12.6’ 57.5" o4 | em3) 6B 12:07 | 0004 10:34 oo 
19 103° 21.6 15.2 | 2479216 11.7! = 13°008 12.7" 57.4" 25 | i GEM i207 | 0103 1330 | { ) 
20 118°21.6 14.6 261°52.4 11.3’ 12°48.1 2.7' 57.4 z " : . . \ 
21 133°21.6 © 14.1 276° 23.3 11.9’ 12°35.3 2.8’ 57.4 ao dees Gores zee ohee a 
22 148° 21.6 13.5 290°54.3 12.0’ 12°22.5 2.8’ 57.3’ 
23 163° 21.6 12.9 305°25.4 12.1’ 12°09.7 2.9’ 57.3’ 
SD.=15.7__d=-0.6 S.D.=15.7 
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July 27, 28, 29 (Tue., Wed., Thu.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 304°53.3 | 146°35.7 N10°40.4 | 154°07.0 N13°08.6 | 332°14.4 $12°27.7 | 351°34.0 $18°18.3 Alpheratz  357°37.5 29° 12.4 
1 319°55.7 | 161°35.4 39.2 | 169°07.9 08.0 | 347°17.1 27.8 6°36.7 18.4 Ankaa 353°09.8 = -42° 11.2 
2 334°58.2 | 176°35.0 38.1 | 184°08.9 07.5 2°19.8 27.9 | 21°39.3 18.4 Schedar  349°33.9 56°39.0 
3 350°00.7 | 191°34.7 ++ 36.9 | 199°09.9 -+ 06.9 | 17°226 ++ 28.0 | 36°420 ++ 185 Diphda  348°50.0 ~—--17°52.0 
4 5°03.1 | 206°34.3 35.7 | 214°10.8 06.4 | 32°25.3 28.1 | 51°44.6 18.5 Achernar — 335°22.3.—— -57°07.4 
5 20°05.6 | 221°34.0 34.6 | 229°11.8 05.8 | 47°28.0 28.2 | 66°47.3 18.6 Hamal —327°54.3 23°33.7 
6 35°08.0 | 236°33.6 N10°33.4 | 244°12.8 N13°05.2 | 62°30.7 $12°28.3 | 81°49.9 $18°18.6 Polaris 315°24.8 89°20.9 
7 50°10.5 | 251°33.3 32.2 | 259°13.7 04.7 | 77°33.4 28.4 | 96°52.6 18.7 Acamar = 315°14.0— -40° 12.9 
8 65°13.0 | 266°33.0 31.1 | 274°14.7 04.1 | 92°36.1 28.5 | 111°55.2 18.7 Menkar 314" 09.2 ole 
9 80°15.4 | 281°32.6 ++ 29.9 | 289°156 -+ 03.6 | 1079388 -- 28.6 | 126°57.9 -+ 188 Mirfak 308" 32.4 49°56.0 
10 95°17.9 | 296°32.3 28.8 | 304°16.6 03.0 | 122°41.5 28.7 | 142°00.5 18.8 Aldebaran = 290°°43.0 1633.1 
11 | 110°20.4 | 311°31.9 27.6 | 319°17.6 02.5 | 137°44.3 28.8 | 157°03.2 18.9 Rigel 281 06.8 810.5 
12 | 125°22.8 | 326°31.6 N10°26.4 | 334°18.5 N13°01.9 | 152°47.0 $12°28.9 | 172°05.8 $18°19.0 ee See ie 
13. | 140°25.3 | 341°31.3 25.2 | 349°19.5 01.3 | 167°49.7 29.0 | 187°08.5 19.0 a ae caee ge saa 
14 | 155°27.8 | 356°30.9 24.1 4°20.4 00.8 | 182°52.4 29.1 | 202°11.1 19.1 aie a7EeAO'S eS 
15 | 170°30.2 11°30.6 ++ 22.9 19°21.4 13°00.2 | 197°55.1 ++ 29.2 | 2179138 ++ 191 ae arotee A ar 
16 185°32.7 | 26°30.3 21.7 | 34°22.4 12°59.7 | 212°57.8 29.3 | 232°16.4 19.2 Ccce seamen 1 re 
° ° ° ° ° : a z 
17. | 200°35.2 | 41°29.9 20.6 | 49°23.3 59.1 | 228°00.5 29.4 | 247°19.1 19.2 hue. “sepenop” > cieedae 
1g | 215°37.6 | 56°29.6 N10°19.4 | 64°24.3 N12°58.6 | 243°03.3  $12°29.5 | 262°21.7 $18°19.3 Adhara 255°084 —--29°00.0 
19 | 230°40.1 | 71°29.2 18.2 | 79°25.3 58.0 | 258°06.0 29.6 | 277°24.4 19.3 Procyon 244°54.1 5°10.3 
20 | 245°42.5 | 86°28.9 17.1 | 94°26.2 57.4 | 273°08.7 29.7 | 292°27.0 19.4 Pollux 243°21.1 27°58 5 
21 | 260°45.0 | 101°28.6 ++ 15.9 | 109°27.2 ++ 56.9 | 288°11.4 ++ 298 | 3079297 ++ 19.4 Avior 234°16.5  —-—-59°34.6 
22 | 275°47.5 | 116°28.2 14.7 | 124°28.1 56.3 | 303°14.1 29.9 | 322°32.3 19.5 Suhail 222°48.8 ~~ -43°31.1 
23 290° 49.9 131°27.9 13.5 139°29.1 55.8 318° 16.8 30.0 | 337°35.0 19.6 Miaplacidus 221°39.7 -69° 48.3 
Mer.pass.:03:40 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.6 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207° 37.7 1°51.9 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°45.1 61° 38.4 
Denebola 182° 28.0 4° 27.3 
0 305°52.4 | 146°27.6 N10°12.4 | 154°30.1 N12°55.2 | 333°19.5 $12°30.1 | 352°37.6 $18°19.6 Gienah 175° 46.6 -17°39.6 
1 320°54.9 | 161°27.2 11.2 | 169°31.0 54.6 | 348°22.3 30.2 7°40.3 19.7 Acrux  173°03.5 63° 13.2 
2 335°57.3 | 176°26.9 10.0 | 184°32.0 54.1 3°25.0 30.3 | 22°42.9 19.7 Gacrux 171°550 -57°14.1 
3 350°59.8 | 191°26.6 ++ 08.9 | 199°33.0 ++ 53.5 | 18°27.7 ++ 304 | 37°456 ++ 198 Alioth  166°15.7 55°51.0 
4 6°02.3 | 206°26.2 07.7 | 214°33.9 53.0 | 33°30.4 30.5 | 52°48.2 19.8 Spica 158°25.3 —--11°16.3 
5 21°04.7 221° 25.9 06.5 229° 34.9 52.4 48° 33.1 30.6 67° 50.9 19.9 Alkaid 152°54.3 49°12.7 
6 36°07.2 | 236°25.6 N10°05.3 | 244°35.8 N12°51.8 | 63°35.8 $12°30.7 | 82°53.5  $18°19.9 Hadar  148°39.9 —- -60°28.8 
7 51°09.7 | 251°25.3 04.2 | 259°36.8 51.3 | 78°38.6 30.8 | 97°56.2 20.0 Menkent  148°00.9 —-36° 28.6 
8 66°12.1 | 266°24.9 03.0 | 274°37.8 50.7 | 93°41.3 30.9 | 112°58.8 20.0 Arcturus  145°50.5 9°04.5 
9 81°14.6 | 281°24.6 ++ 01.8 | 289°38.7 ++ 50.2 | 108°44.0 ++ 31.0 | 128°015 ++ 201 Rigil Kent.  139°44.0 — -60°55.6 
10 96°17.0 | 296°24.3 10°00.6 | 304°39.7 49.6 | 123°46.7 31.1 | 143°04.1 20.1 Kochab —_-137°19.7 74°04.4 
11 111°19.5 | 311°23.9 09°59.5 | 319°40.7 49.0 | 138°49.4 31.2 | 158°06.8 20.2 Zuben'ubi = 136°59.1~— -16°07.8 
12 126°22.0 | 326°23.6 NO09°58.3 | 334°41.6 N12°48.5 | 153°52.2 $12°31.3 | 173°09.4 $18°20.3 Alphecca —-126°06.0 26°38.8 
13 141°24.4 | 341°23.3 57.1 | 349°42.6 47.9 | 168°54.9 31.4 | 188°12.1 20.3 Antares = 112°19.1 -26° 28.8 
14 | 156°26.9 | 356°23.0 55.9 4°43.5 47.4 | 183°57.6 31.5 | 203°14.7 20.4 Atria = 107°15.4 ——-69° 04.1 
15 | 171°29.4 | 119226 ++ 54.7 | 19°44.5 -+ 46.8 | 199°00.3 ++ 31.6 | 218°17.4 ++ 204 Sabik = 102°05.8 = -15° 45.0 
16 | 186°31.8 | 26°22.3 53.6 | 34°45.5 46.2 | 214°03.0 31.7 | 233°20.0 20.5 Shaula 96°13.9 — -37°07.2 
17 | 201°34.3 | 41°22.0 52.4 | 49°46.4 45.7 | 229°05.8 31.9 | 248°22.7 20.5 || Rasalhague = 96°00.9 2°32.8 
1g | 216°36.8 | 56°21.6 NO9°51.2 | 64°47.4 N12°45.1 | 244°08.5 © $12°32.0 | 263°25.3 $18°20.6 || ee es a 
19 231°39.2 71° 21.3 50.0 79° 48.4 44.5 | 259°11.2 32.1 | 278°28.0 20.6 ous oe Speak 7: apeda a 
20 | 246°41.7 | 86°21.0 48.8 | 94°49.3 44.0 | 274°13.9 32.2 | 293°30.6 20.7 i ae ween 9 Reet 
21 | 261°44.1 | 101°20.7 ++ 47.7 | 109°50.3 ++ 43.4 | 289°166 ++ 32.3 | 308°33.3 ++ 207 fia einem URRES 
22 | 276°46.6 | 116°20.3 46.5 | 124°51.3 42.9 | 304°19.4 32.4 | 323°35.9 20.8 Be ees eaeaa 
° ° ° ° . ms . 
23 | 291°49.1 | 131°20.0 45.3 | 139°52.2 42.3 | 319°22.1 32.5 | 338°38.6 20.8 eae ears a 
Mer. pass.:03:36 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Enif 33°41.2 9°58.4 
Al Na‘ir 27°36.1 —--46°51.3 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29° 30.4 
° ° ° ° ° ° ° ° ° Scheat 13°47.6 28°11.9 
0 306°51.5 | 146°19.7 NO09°44.1 | 154°53.2 N12°41.7 | 334°24.8 $12°32.6 | 353°41.2 $18°20.9 Reb Taos 4 ies0s 
1 321°54.0 | 161°19.4 42.9 | 169°54.1 41.2 | 349°27.5 32.7 8° 43.9 21.0 a : : 
2 336°56.5 | 176°19.1 41.7 | 184°55.1 40.6 4°30.2 32.8 | 23°46.5 21.0 Jul 27 Tue SHA Mer.pass 
3 351°58.9 | 191°18.7 ++ 40.6 | 199°56.1 ++ 40.0 | 19°33.0 ++ 32.9 | 38°49.2 » 211 Venus 201° 42.4 14:14 
4 7°01.4 | 206°18.4 39.4 | 214°57.0 39.5 34°35.7 33.0 53°51.8 21.1 Mars 209° 13.7 13:43 
5 22°03.9 | 221°18.1 38.2 | 229°58.0 38.9 | 49°38.4 33.1 | 68°54.5 21.2 Jupiter 27°21.2 01:51 
6 37°06.3 | 236°17.8 N09°37.0 | 244°59.0 N12°38.4 64°41.1 $12°33.2 83°57.1 $18°21.2 Saturn 46° 40.8 00:34 
7 52°08.8 | 251°17.4 35.8 | 259°59.9 37.8 | 79°43.8 33.3 | 98°59.8 21.3 
8 67°11.3 | 266°17.1 34.6 | 275°00.9 37.2 | 94°46.6 33.4 | 114°02.5 ere all a ae aes asa: 
9 82°13.7 | 281°16.8 ++ 33.4 | 290°01.9 ++ 36.7 | 109°49.3 ++ 33.5 | 129°05.1 21.4 Mars 208°37.7 13041 
10 97°16.2 | 296°16.5 32.3 | 305°02.8 36.1 | 124°52.0 33.6 | 144°07.8 21.4 Saniver 37°97 1 Qi:46 
11 | 112°18.6 | 311°16.2 31.1 | 320°03.8 35.5 | 139°54.7 33.7 | 159°10.4 21.5 aia 16°4R 6 00.29 
12 | 127°21.1 | 326°15.9 NO09°29.9 | 335°04.8 N12°35.0 | 154°57.5 $12°33.8 | 174°13.1 $18°21.6 
13 142°23.6 | 341°15.5 28.7 | 350°05.7 34.4 | 170°00.2 33.9 | 189°15.7 21.6 Jul 29 Thu SHA — Mer.pass 
14 157°26.0 | 356°15.2 27.5 5°06.7 33.8 | 185°02.9 34.0 | 204°18.4 21.7 Venus — 199° 28.2 14:15 
15 | 172°285 | 11°149 ++ 263 | 20°07.7 ++ 33.3 | 200°05.6 ++ 341 | 219°21.0 21.7 Mars 208°01.6 13:40 
16 | 187°31.0 | 26°14.6 25.1 | 35°08.6 32.7 | 215°08.4 34.2 | 234°23.7 21.8 Jupiter 27°33.3 01:42 
17 202°33.4 | 41°14.3 23.9 50°09.6 32.1 | 230°11.1 34.4 | 249°26.3 21.8 Saturn 46° 49.7 00:25 
1g | 217°35.9 | 56°14.0 NO09°22.7 | 65°10.6 N12°31.6 | 245°13.8 $12°34.5 | 264°29.0 $18°21.9 Horizontal parallax 
19 | 232°38.4 | 71°13.6 21.6 | 80°11.5 31.0 | 260°16.5 34.6 | 279°31.6 21.9 Venus: 0.1 
20 | 247°40.8 | 86°13.3 20.4 | 95°12.5 30.4 | 275°19.3 34.7 | 294°34.3 22.0 Mars: 0.1 
21 | 262°43.3 | 101°13.0 ++ 19.2 | 110°13.5 ++ 29.9 | 290°22.0 ++ 348 | 309°369 -+ 220 
22 | 277°45.7 | 116°12.7 18.0 | 125°14.4 29.3 | 305°24.7 34.9 | 324°39.6 22.1 
23 | 292°48.2 | 131°12.4 16.8 | 140°15.4 28.8 | 320°27.4 35.0 | 339°42.2 22.1 
Mer.pass.:03:32 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 
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2021 July 27 to Jul. 29 











































































































































































































h Sun Moon 
Tue GHA Dec GHA Dec d HP Lat. _— : Sunrise Sunset Gi ene 
0 178°21.6 N19°12.4 | 319°56.5 12.2’ $11°568 129° 57.3" Naut. wl a eure 
1 193° 21.6 11.8 334° 27.8 2.3' 11°43.8 13.0’ 57.2’ N 72° 
2 208° 21.6 11.2 348°59.1 12.4’ 11°30.9 13.0’ 57.2’ N 70° 00:40 23:18 
3 223°21.7 - 10.7 3°30.5 12.5' 11°17.8 13.0’ 57.2’ 68° 01:54 22:14 
4 238°21.7 10.1 18°02.0 2.6' 11°04.8 13.1’ 57.1’ 66° 02:31 21:39 
5 253° 21.7 09.5 32° 33.6 12.6’ 10°51.7 13.1’ 57.1’ 64° 01:14 02:56 21:15 22:52 
6 268° 21.7 N19°09.0 47°05.3 12.7' $10°38.6 13.1’ 57.1’ 62° 01:59 03:16 20:55 22:10 
va 283°21.7 08.4 61°37.1 2.8' 10°25.4 13.2’ 57.0’ 60° 02:28 03:32 20:40 21:43 
8 298° 21.7 07.8 76°08.9 12.9' 10°12.2 13.2’ 57.0’ N 58° 01:08 02:49 03:45 20:26 21:22 23:00 
9 313°21.7 * 07.3 90° 40.8 3.0" 09°59.0 13.2' 57.0" 56° 01:49 03:07 03:57 20:15 21:05 22:2 
10 328° 21.7 06.7 105 °12.9 13.0 09"45.8 13.3 56.9 54° 02:15 03:21 04:07 20:05 20:50 21:56 
11 343°21.7 06.1 119°44.9 13.1" 09° 32.5 13.3’ 56.9’ 52° 02:35 03:34 04:16 19:56 20:38 21:36 
12 358° 21.7 N19°05.6 134°17.1 3.2’ s09°19.2 13.3’ 56.9" 50° 02:52 03:44 04:24 19:48 20:27 21:20 
13 13°21.7 05.0 148° 49.3 13.3’ 09°05.9 13.3’ 56.8" 45° 03:23 04:07 04:41 19:31 20:06 20:49 
14 28°21.8 04.4 | 163°216 13.3’ 08°52.5 13.4’ 56.8" || 4g? | 03:46 04:24 04:55 19:18 19:48 20:26 
°21. . 5 °54. 4 A 13.4’ 8 ° . 2 3 : i i 
| gae gel urns ne Gp: be ge | "i | cee ose Gor | lew ina no 
oe eo = : 30 04:19 04:51 = 05:17 18:56 19:22 19:53 
17 73°21.8 02.7 206°59.0 3.6 08° 12.3 13.4 56.7 20° 04:42 05:10 05:34 18:39 19:02 9:30 
18 88°21.8 N19°02.1 221°31.6 3.6’ $07°58.9 13.5’ 56.7’ N 10° 05:01 05:27 05:49 18:24 18:46 19:12 
19 103° 21.8 01.5 236° 04.3 13.7' 07°45.4 = 13.5" 56.6’ 0° 05:16 05:41 06:03 18:10 18:32 8:57 
20 118° 21.8 01.0 250°37.0 3.8" 07°31.9 13.5’ 56.6’ ° 4 . ‘ . ‘ : 
21 133° 21.8 19°00.4 265°09.8 13.8’ 07°18.4 13.5’ 56.6’ ° es a — oa mee ce eer 
22 148°21.9 18°59.8 | 279°42.7 = 13.9" 07°04.9 13.5' 56.5" 30° 05:54 06:23 06:48 17:25 17:51 8:20 
: . ; : : : : é : : : 
23 163° 21.9 59.2 294° 15.6 4.0 06°51.4 13.5 56.5 35° 06:00 06:31 06:58 17:16 17:43 3:13 
SD.=15.7 d=-0.6 S.D.=15.5 40° 06:07 06:39 07:09 17:05 17:34 18:07 
45° 06:14 06:50 07:21 16:52 17:24 8:00 
Met =e aa a v oe a a s50° | 06:22 07:01 07:37 | 16:37 17:12 7:52 
0 178° 21.9 N18°58.6 308° 48.6 4.0' $06° 37.8 13.5’ 56.5’ 52° 06:25 07:07 07:44 16:29 17:07 17:48 
1 193°21.9 58.1 323°21.7 14.1' 06° 24.3 13.6’ 56.5’ 54° 06:29 07:12 07:52 16:21 17:01 7:45 
2 208° 21.9 57.5 337°54.8 14.2’ 06° 10.7 13.6 56.4’ 56° 06:33 07:19 08:01 16:12 16:55 17:41 
3 223°21.9 * 56.9 352° 28.0 4.2’ 05°57.1 13.6’ 56.4’ 58° 06:37 07:26 08:12 16:02 16:48 7:37 
4 238°21.9 56.3 7°01.2. 14.3’ 05°43.5 13.6" 56.4" $60° | 06:42 07:34 08:23 15:50 16:40 7:32 
5 253° 21.9 55.7 21°34.5 4.3' 05°29.9 13.6’ 56.3’ 
6 268°22.0 N18°55.2 36°07.9 44 §05°16.3 13.6’ 56.3’ Lat. Moonrise Moonset 
7 283°22.0 54.6 50°41.3 14.4’ 05°02.7 13.6’ 56.3’ Tue Wed Thu Tue Wed Thu 
8 298° 22.0 54.0 65°14.8 4.5' 04°49.1 13.6’ 56.2’ N 72° 22:51 22:24 21:59 06:31 08:41 0:39 
9 313° 22.0 + 53.4 79° 48.3 14.6’ 04°35.5 13.6’ 56.2’ ° . 4 H : : ; 
10 328°22.0 52.8 94°21.9 14.6’ 04° 21.9 13.6’ 56.2’ nN ie oo ] aoe ae ee a 
11 343° 22.0 52.3 108°55.5 4.7 04°08.2 13.6 56.1 66° 22:27 22:19 22:11 07:16 08:58 0:35 
12 358° 22.1 N18°51.7 123°29.2 14.7’ S03°54.6 13.6 56.1’ 64° 22:21 22:18 22:14 07:25 09:02 10:34 
13 13°22.1 51.1 138°02.9 14.8’ 03°41.0 13.6’ 56.1’ 62° 22:16 22:17 22:17 07:34 09:05 0:33 
14 28°22.1 50.5 | 152°36.7 - ies ao oy 60° | 22:12 22:16 22:19 07:41 09:08 0:32 
15 43° 22.1 + 49.9 167°10.5 14.8’ Le 6’ 56.0’ ° ; . : i Z : 
16 58°22.1 49.3 181°44.4 4.9’ 03°00.1 13.6’ 56.0’ N na - ais 2) 7 nee ae 
17 73°29. 1 48.7 196°183 14.9° 02°46.5 13.6" 56.0' 56 22:04 22:14 22:23 07:52 09:13 0:31 
; : , . ; : 54° 22:01 22:13 22:24 07:57 09:15 0:31 
18 88° 22.2 N18°48.1 210°52.3 15.0’ $02°32.9 13.6’ 55.9" 52° 21:58 22:13 22:26 08:01 09:17 10:30 
19 103° 22.2 47.6 225° 26.3 5.0’ 02°19.2 13.6’ 55.9’ 50° 21:56 22:12 22:27 08:05 09:19 0:30 
20 118°22.2 vit ee a coe | ae 45° | 21:50 22:11 22:30 08:14 09:23 10:29 
21 133° 22.2 - 46.4 54°34.4 5.1 52. 6 55.8" é : : : 
22 148°22.2 45.8 269°08.5 5.1’ 01°38.4 13.6" 55.8" N a0. 21:45 22:10 22:33 08:21 09:26 10:28 
23 163° 22.3 45.2 283°42.6 15.2 01°24.8 13.6 55.3' 35 21:41 22:09 22:35 08:27 09:29 0:28 
- - - - - - - 30° 21:38 22:08 22:37 08:32 09:31 10:27 
SD.=15.7 d=-0.6 S$.D.=15.3 20° | 21:31 22:06 22:40 08:41 09:35 0:26 
N 10° 21:26 22:05 22:43 08:49 09:38 0:25 
ane GHA Dec GHA v a z HP o° | 21:20 22:04 22:46 +| 08:57 09:42 —«:10:24 
0 178°22.3 N18°44.6 | 298°16.8 15.2’ S$O1°11.3. 13.6" 55.8 sio° | 2115 22:03 22:49 :«| «00:04 ~—«00:45 0:23 
° , ’ 
1 193°22.3 44.0 31251. 15.2’ 00° 57.7 13.6" 55.7 20° 21:09 22:02 29:52 09:12 09:48 0:23 
2 208° 22.3 43.4 | 327°25.3 15.3 00°44.1 13.6" 55.7 30° | 21:03. 22:00 2055 | 00.21 09:52 10.02 
3 223°22.3 - 42.8 | 341°596 15.3" 00°30.6 13.5' 55.7 35° | 20:50 21.50 22:57 | 09.26 09:54 0.21 
4 238°22.4 42.2 | 356°33.9 15.3" 00°17.1 13.5" 55.6" 70° | 20.55 21.58 23.00 | 09.31 09:57. ‘10.20 
5 253° 22.4 41.6 | 11°08.3 15.4’ $00°035 13.5’ 55.6 45° | 20:50 21:57. 23.02 | 09:38 09.59 0.19 
6 268° 22.4 N18°41.1 25°42.7 15.4’ NO00° 10.0 13.5’ 55.6’ ° : : ; : . : 
7 283°22.4 40.5 40°17.1 5.4 00° 23.5 13.5’ 55.6" . ae oa te ae oe a tes 
5 a , . : : : : : : : : 
8 298° 22.4 39.9 54°51.5 15.5 00° 36.9 13.5 55.5 54° 20:38 21:55 23:09 09:53 10:06 0:18 
9 313° 22.5 + 39.3 69° 26.0 15.5’ 00°50.4 13.5’ 55.5’ 56° 20:35 21:54 23-11 09:57 10:08 0:17 
10 328° 22.5 38.7 84°00.5 5.5’ 01°03.9 13.4’ 55.5’ ° : : : : : : 
i. ee Bae codaea. dee Aiea. doe eee 58 20:31 21:53 23:13 10:02 10:10 10:17 
. i : . ’ ; . S 60° 20:27 21:52 23:15 10:08 10:12 0:16 
12 358° 22.5 N18° 37.5 113°09.6 15.6’ NO1° 30.7 13.4’ 55.4 
13 13°22.5 36.9 127° 44.1 5.6 01°44.1 13.4’ 55.4 Sun Moon 
14 28° 22.6 36.3 142°18.7 15.6’ 01°57.5 13.4 55.4 Da Eqn.of Time Mer. Mer.Pass. Age 
15 43° 22.6 + 35.7 | 156°53.3 5.6’ 02°10.8 13.3’ 55.4 : oo" 12h Pass Upper Lower 7-19 
16 58° 22.6 35.1 171°27.9 15.6’ 02°24.1 133" 55.3’ mmi:ss mm:ss hh:mm hh:mm hh:mm 86-70% 
17 73° 22.6 34.5 | 186°02.6 15.6’ 02°37.4 13.3’ 55.3’ 7) = as a7 eae 1806 i 
18 88° 22.7 N18°33.9 200°37.2 5:7’ N02°50.7 13.3’ 55.3’ 2 3 : if : { ) 
19 103° 22.7 33.3 215°11.9 15.7’ 03°04.0 13.2' 55.3’ Oot O20 bea a pees \ ) 
20 118° 22.7 32.7 229° 46.6 15.7 03°17.2 13.2’ 55.2’ ; : ; ; ; 
21 133°22.7 + 32.1 244°21.3 5.7’ 03° 30.4 13.2’ 55.2’ 
22 148° 22.8 31.5 258°56.0 15.7’ 03° 43.6 13.2’ 55.2’ 
23 163° 22.8 30.9 273°30.7 5.7’ 03°56.8 13.1’ 55.2’ 
SD.=15.7 _ d=-0.6 S.D.=15.1 
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July 30, 31, 01 (Fri., Sat., Sun.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 307°50.7 | 146°12.1  NO09°15.6 | 155°16.3 N12°28.2 | 335°30.2 $12°35.1 | 354°44.9 $18°22.2 Alpheratz — 357°37.4 29° 12.4 
1 322°53.1 | 161°11.8 14.4 | 170°17.3 27.6 | 350°32.9 35.2 9°47.5 22.3 Ankaa 353°09.7. — -42° 11.2 
2 337°55.6 | 176°11.4 13.2 | 185°18.3 27.1 5°35.6 35.3 24°50.2 22.3 Schedar  349°33.9 56°39.0 
3 352°58.1 | 191°11.1 ++ 12.0 | 200°19.2 ++ 26.5 20°38.3 ++ 354 | 39°528 ++ 224 Diphda  348°50.0 ~—-17°52.0 
4 8°00.5 | 206°10.8 10.8 | 215°20.2 25.9 35°41.1 35.5 54°55.5 22.4 Achernar 335°22.2 -57°07.4 
5 23°03.0 | 221°10.5 09.6 | 230°21.2 25.4 | 50°43.8 35.6 | 69°58.1 22.5 Hamal —-327°54.3 23°33.7 
6 38°05.5 | 236°10.2 NO09°08.4 | 245°22.1 N12°24.8 65°46.5 $12°35.7 85°00.8  $18°22.5 Polaris 315°23.4 89° 20.9 
7 53°07.9 | 251°09.9 07.2 | 260°23.1 24.2 | 80°49.2 35.8 | 100°03.4 22.6 Acamar — 315°14.0 — -40° 12.9 
8 68°10.4 | 266°09.6 06.0 | 275°24.1 23.7 | 95°52.0 35.9 | 115°06.1 22.6 Menkar 314709.1 pelo 
9 83°12.9 | 281°09.3 ++ 04.8 | 290°25.0 ++ 23.1 | 110°54.7 ++ 36.0 | 1309087 ++ 227 Mirfak = 308° 32.4 49°'56.0 
10 98°15.3 | 296°09.0 03.7 | 305°26.0 22.5 | 125°57.4 36.1 | 145°11.4 22.7 Aldebaran = 290'"43.0 1633.1 
11 | 113°17.8 | 311°08.6 02.5 | 320°27.0 21.9 | 141°00.2 36.2 | 160°14.0 22.8 Rigel 281 06.8 810.5 
12 | 128°20.2 | 326°08.3 NO09°01.3 | 335°27.9 N12°21.4 | 156°02.9 $12°36.4 | 175°16.7 $18°22.8 Te Sone cea 
13 | 143°22.7 | 341°08.0 09°00.1 | 350°28.9 20.8 | 171°05.6 36.5 | 190°19.3 22.9 an a eeooR a mae gaa 
14 | 158°25.2 | 356°07.7 08°58.9 5°29.9 20.2 | 186°08.3 36.6 | 205°22.0 23.0 Mee B7Reas 8 aPqL DS 
15 | 173°27.6 11°07.4 ++ 57.7 | 20°30.8 ++ 19.7 | 2019111 ++ 36.7 | 220°246 ++ 23.0 ae a TDER A aeons 
16 | 188°30.1 | 26°07.1 56.5 | 35°31.8 19.1 | 216°13.8 36.8 | 235°27.3 23.1 Cac SasenEL p8a6 3 
17 | 203°32.6 | 41°06.8 55.3 | 50°32.8 18.5 | 231°16.5 36.9 | 250°29.9 23.1 NShee« 06R690.0°- > igeune 
1s | 218°35.0 | 56°06.5 NO08°54.1 65°33.8 N12°18.0 | 246°19.3 $12°37.0 | 265°32.6  $18°23.2 Adhara 255°08.4.—«-28°59.9 
19 | 233°37.5 | 71°06.2 52.9 | 80°34.7 17.4 | 261°22.0 37.1 | 280°35.2 23.2 Procyon 244°54.1 5°10.3 
20 | 248°40.0 | 86°05.9 51.7 | 95°35.7 16.8 | 276°24.7 37.2 | 295°37.9 23.3 Pollux 243°21.1 27°58.5 
21 | 263°42.4 | 101°05.6 ++ 50.5 | 110°36.7 ++ 16.3 | 291°27.4 ++ 37.3 | 310°405 ++ 233 Avior 2349165 -59°34.6 
22 278°44.9 | 116°05.3 49.3 | 125°37.6 15.7 | 306°30.2 37.4 | 325°43.2 23.4 Suhail 222° 48.8 -43°31.1 
23 293° 47.3 131°05.0 48.1 140° 38.6 15.1 321°32.9 37.5 340° 45.8 23.4 Miaplacidus 221°39.7 -69° 48.3 
Mer.pass.:03:28 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207° 37.7 1°51.9 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 6138.4 
Denebola 182° 28.0 4° 27.3 
0 308°49.8 | 146°04.7 NO08°46.9 | 155°39.6 N12°14.6 | 336°35.6 $12°37.6 | 355°48.5 $18°23.5 Gienah 175°466 ~—--17°39.6 
1 323°52.3 | 161°04.4 45.7 | 170°40.5 14.0 | 351°38.4 37.7 10°51.1 23.5 Acrux 173°03.5 63° 13.2 
2 338°54.7 | 176°04.1 44.5 | 185°41.5 13.4 6°41.1 37.8 25°53.8 23.6 Gacrux 171°550  -57°14.1 
3 353°57.2 191°03.8 ++ 43.3 200° 42.5 ++ 12.8 21° 43.8 ++ 37.9 40°56.5 ++ 23.7 Alioth 166°15.7 55°51.0 
4 8°59.7 | 206°03.5 42.0 | 215°43.4 12.3 | 36°46.6 38.1 55°59.1 23.7 Spica 158°25.3.—--11°16.3 
5 24°02.1 | 221°03.2 40.8 | 230°44.4 11.7 | 51°49.3 38.2 | 71°01.8 23.8 Alkaid  152°54.4 49°12.7 
6 39°04.6 | 236°02.8 NO08°39.6 | 245°45.4 N12°11.1 66°52.0 $12°38.3 86°04.4 $18°23.8 Hadar 148°40.0 —- -60° 28.7 
7 54°07.1 | 251°02.5 38.4 | 260°46.3 10.6 | 81°54.8 38.4 | 101°07.1 23.9 Menkent  148°00.9 _— -36°28.6 
8 69°09.5 | 266°02.2 37.2 | 275°47.3 10.0 96°57.5 38.5 | 116°09.7 23.9 Arcturus 145°50.5 9° 04.5 
9 84°12.0 | 281°01.9 ++ 36.0 | 290°48.3 ++ 09.4 | 112°00.2 ++ 386 | 1319124 ++ 240 Rigil Kent. 139°44.0 —- -60°55.6 
10 99°14.5 | 296°01.6 34.8 | 305°49.2 08.9 | 127°02.9 38.7 | 146°15.0 24.0 Kochab —-137°19.8 74° 04.4 
11 | 114°16.9 | 311°01.3 33.6 | 320°50.2 08.3 | 142°05.7 38.8 | 161°17.7 24.1 Zuben'ubi 136°59.1 ~—--16°07.8 
12 129°19.4 | 326°01.0 N08°32.4 | 335°51.2 N12°07.7 | 157°08.4 $12°38.9 | 176°20.3 $18°24.1 Alphecca 126° 06.0 26°38.8 
13 | 144°21.8 | 341°00.7 31.2 | 350°52.1 07.1 | 172°11.1 39.0 | 191°23.0 24.2 Antares 112°19.1 -26°28.8 
14 | 159°24.3 | 356°00.5 30.0 5°53.1 06.6 | 187°13.9 39.1 | 206°25.6 24.3 Atria = 107°15.4 — -69°04.1 
15 | 174°26.8 11°00.2 ++ 28.8 20°54.1 ++ 06.0 | 202°16.6 ++ 39.2 | 221°28.3 ++ 243 Sabik — 102°05.8 -15°45.0 
16 | 189°29.2 | 25°59.9 27.6 | 35°55.0 05.4 | 217°19.3 39.3 | 236°30.9 24.4 Shaula 96°13.9 — -37°07.2 
17 | 204°31.7 | 40°59.6 26.4 | 50°56.0 04.9 | 232°22.1 39.5 | 251°33.6 24.4 || Rasalhague = 96" 00.9 2°32.8 
1s | 219°34.2 | 55°59.3 NO8°25.2 | 65°57.0 N12°04.3 | 2479248 —$12°39.6 | 266°36.2  $18°24.5 || | Shue og ae 
19 | 234°36.6 | 70°59.0 24.0 | 80°58.0 03.7 | 262°27.5 39.7 | 281°38.9 24.5 aus ee Oak aeeaR a 
20 | 249°39.1 85°58.7 22.7 | 95°58.9 03.1 | 277°30.3 39.8 | 296°41.5 24.6 ‘ a Fees Reet 
21 | 264°41.6 | 100°58.4 ++ 21.5 | 110°59.9 -+ 02.6 | 292°33.0 ++ 39.9 | 3119442 ++ 246 pes patoo a ~~ tReeRe 
22 | 279°44.0 | 115°58.1 20.3 | 126°00.9 02.0 | 307°35.8 40.0 | 326°46.8 24.7 5 a aoe eaeaa 
23 «| 294°46.5 | 130°57.8 19.1 | 141°01.8 01.4 | 322°38.5 40.1 | 341°49.5 24.7 ann nota “GEA 
Mer. pass. :03:24 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Enif 33°A1 9 9°58.4 
Al Na‘ir 27°36.0 -46°51.3 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.4 
0 | 309°49.0 | 145°57.5  Nos°17.9 | 156°02.8 N12°00.8 | 337°41.2  $12°40.2 | 356°52.1 $18°24.8 an eres nee 
1 | 324°51.4 | 160°57.2 16.7 | 171°03.8  12°00.3 | 352°44.0 403 | 11°54.8 24.8 ane 2326 ma 19: 
2 339°53.9 | 175°56.9 15.5 | 186°04.7 11°59.7 7°46.7 40.4 | 26°57.4 24.9 Jul 30 Fri SHA Mer.pass 
3 354°56.3 | 190°56.6 ++ 14.3 | 201°05.7 ++ 59.1 22°494 ++ 405 | 42°001 ++ 25.0 Venus 198°21.4 14:15 
4 9°58.8 | 205°56.3 13.1 | 216°06.7 58.6 | 37°52.2 40.6 57°02.7 25.0 Mars  207°25.7 13:38 
5 25°01.3 | 220°56.0 11.8 | 231°07.6 58.0 52°54.9 40.7 72°05.4 25.1 Jupiter 27°39.5 01:38 
6 40°03.7 | 235°55.7 NO08°10.6 | 246°08.6 N11°57.4 | 67°57.6 $12°40.9 87°08.0  $18°25.1 Saturn 46°54.2 00:21 
7 55°06.2 | 250°55.4 09.4 | 261°09.6 56.8 | 83°00.4 41.0 | 102°10.7 25.2 
8 70°08.7 | 265°55.1 08.2 | 276°10.6 56.3 | 98°03.1 411 | 117°13.3 25,2 || Tul ae Fee ae 
9 85°11.1 | 280°54.9 ++ 07.0 | 291°11.5 ++ 55.7 | 113°05.8 ++ 41.2 | 132°160 ++ 253 Mars 206°49.7 13:36 
1o | 100°13.6 | 295°54.6 05.8 | 306°12.5 55.1 | 128°08.6 41.3 | 147°18.7 25.3 Jupiter 97°45 8 01:33 
11 | 115°16.1 | 310°54.3 04.6 | 321°13.5 54.5 | 143°11.3 41.4 | 162°21.3 25.4 Star 46°6a 7 Got7 
12 | 130°18.5 | 325°54.0 NO08°03.3 | 336°14.4 N11°54.0 | 158°14.1 $12°41.5 | 177°24.0 $18°25.4 
13. | 145°21.0 | 340°53.7 02.1 | 351°15.4 53.4 | 173°16.8 41.6 | 192°26.6 25.5 Jul 01 Sun SHA — Mer.pass 
14 | 160°23.4 | 355°53.4 08° 00.9 6°16.4 52.8 | 188°19.5 41.7 | 207°29.3 25.5 Venus — 196°08.5 14:16 
15 | 175°25.9 | 10°53.1 = 07°59.7 | 21°17.3 ++ 52.2 | 203°223 ++ 41.8 | 222°319 ++ 25.6 Mars 206° 13.8 13:35 
16 | 190°28.4 | 25°52.8 58.5 | 36°18.3 51.7 | 218°25.0 41.9 | 237°34.6 25.7 Jupiter 2752.3 01:29 
17 | 205°30.8 40°52.5 57.3 51°19.3 51.1 | 233°27.7 42.0 | 252°37.2 25.7 Saturn 47° 03.2 00:12 
1g | 220°33.3 | 55°52.2 NO07°56.0 | 66°20.3 N11°50.5 | 248°30.5 $12°42.2 | 267°39.9 $18°25.8 Horizontal parallax 
19 | 235°35.8 | 70°52.0 54.8 | 981°21.2 49.9 | 263°33.2 42.3 | 282°42.5 25.8 Wanue: 0.1 
20 250° 38.2 85°51.7 53.6 96° 22.2 49.4 | 278°36.0 42.4 | 297°45.2 25.9 Mars: 0.1 
21 | 265°40.7 | 100°51.4 ++ 52.4 | 111°23.2 ++ 48.8 | 293°38.7 ++ 425 | 312°478 ++ 25.9 
22 | 280°43.2 | 115°51.1 51.2 | 126°24.1 48.2 | 308°41.4 42.6 | 327°50.5 26.0 
23 | 295°45.6 | 130°50.8 50.0 | 141°25.1 47.6 | 323°44.2 42.7 | 342°53.1 26.0 
Mer.pass.:03:20 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 
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2021 July 30 to Aug. 01 





































































































































































































h Sun Moon 
Fri GHA Dec GHA v Dec d HP Lat. i _— ' Sunrige’ |. Sunset a 
0 178°22.8 N18°30.3 | 288°05.4 15.7 NO4°09.9 13.1’ 55.1’ ae i : 
1 193°22.8 29.7 302° 40.2 15.7 04° 23.0 13.1' 55.1" N 72° 
2 208° 22.9 29.1 317°14.9 15.8" 04°36.1 13:1’ 55.1’ N 70° 01:19 22:46 
3 223°22.9 + 28.4 331°49.7 15.8" 04°49.1 13.0’ 55.1’ 68° 02:11 21:58 
4 238° 22.9 27.8 346°24.4 15.8’ 05°02.2 13.0’ 55:1" 66° 02:42 21:27 
5 253°22.9 27.2 0°59.2 15.8’ 05°15.2 13.0’ 55.0’ 64° 01:35 03:05 21:05 22:33 
6 268° 23.0 N18° 26.6 15°33.9 15.8’ NO05° 28.1 12.9’ 55.0’ 62° 02:12 03:24 20:47 21:58 
7 283° 23.0 26.0 30°08.7 15.8’ 05° 41.0 12.9’ 55.0’ 60° 02:37 03:39 20:32 21:33 
8 298°23.0 25.4 | 44°435 15.8" 05°53.9 12.9 55.0 || 5g? | 01:26 02:57 08:51 20:20 211342 
9 313° 23.1 + 24.8 59°18.3 15.8" 06 06.8 12.8 54.9" 56° 02:00 03:14 04:02 20:09 20:58 22:10 
10 328°23.1 24.2 73°53.0 15.8" 06°19.6 12.8’ 54.9" 54° | 02.24 © ©«08:27—Ss«Os 2 20:00 20.44 91.47 
11 343° 23.1 23.6 88°27.8 15.8 06° 32.4 12.8 54.9 52° 02:42 03:39 04:20 19:51 20:33 21:28 
12 | 358°23.1 N18°23.0 | 103°026 15.8 N06°45.2  12.7' 54.9" 50° | 02:58 03:49 04:28 | 19:44 20:22 21:13 
13 13° 23.2 22.4 | 117°373 15.8" 06°57.9 12.7 54.9" 45° | 03:28 04:10 04:44 | 19:28 20:01 20:44 
° , Oo , , 
14 28° 23.2 21.8 132°12.1 15.8 07°10.6 12.7 54.8 N 40° 03:50 04:27 04:58 19:15 19:45 20:22 
15 43° 23.2 * 21.1 146° 46.9 15.8’ 07° 23.2 12.6’ 54.8’ 35° 04:07 04:41 05:09 19:04 19:31 20:05 
. . ' : , : : 3 : : : : 
16 58°23.3 20.5 | 1619216 15.7’ 07°35.8 12.6 54.8" gee | eae. ge RO (esa: “i038 19.51 
17 73° 23.3 19.9 175°56.3 15.7 07° 48.4 12.6 54.8 20° 04:44 05:12 05:35 18:37 19:01 9:29 
18 88° 23.3 N18°19.3 190°31.1 15.7’ N08° 01.0 12.5' 54.8’ N 10° 05:01 05:27 05:50 18:23 18:45 19:11 
19 103° 23.3 18.7 205°05.8 15.7 08° 13.5 12.5’ 54.8" 0° 05:16 05:41 06:03 18:10 18:32 8:57 
20 118° 23.4 18.1 219° 40.5 15.7 08° 25.9 12.4’ 54.7’ ° 
: y 1 17:57 18:1 44 
21 133° 23.4 * 17.5 234°15.2 15.7 08° 38.3 12.4’ 54.7’ = a oa oe oa ee a ane 
22 148° 23.4 16.8 | 248°49.9 15.7 08°50.7. 12.4" 54.7’ 30° | 05:52 06.21 06:46 17:27 17:52 3:21 
5 : . ; , : : : : E : 
23 163°23.5 16.2 263° 24.6 15.7 09° 03.0 12.3 54.7 35° 05:58 06:28 06:55 17:18 17:45 3:15 
SD.=15.7 d=-0.6 S.D.=15.0 40° 06:04 06:37 07:06 17:08 17:36 18:09 
5 Gua B GHA = a HP 45° 06:11 06:46 07:18 16:55 17:27 8:02 
at “ =< - - < ; —|| $50° | 06:18 06:57 07:33: | 16:41 ~—‘17:16 7:55 
0 178 °23.5 N18°15.6 277° 99.2 15.7" Nog" 15.3 12.3" el 52° 06:21 07:02 07:40 16:34 17:11 17:52 
1 193°23.5 15.0 292° 33.9 15.6 09° 27.6 12.2 54.7 54° 06:25 07:08 07:47 16:26 17:06 7:49 
2 208° 23.6 14.4 307°08.5 15.6’ 09°39.8 12.2’ 54.6’ 56° 06:28 07:14 07:56 16:18 17:00 17:45 
3 223°23.6 + 13.8 321°43.1 15.6! 09°51.9 12.1' 54.6" 58° 06:32 07:21 08:06 16:08 16:53 7:41 
4 238° 23.6 13.1 336°17.7 15.6 10° 04.0 12.1 54.6 S 60° 06:37 07:28 08:17 15:57 16:45 7:37 
5 253° 23.7 12:5. 350°52.3 15.6’ 10°16.1 12.0' 54.6’ 
6 268°23.7 —-N18°11.9 5°26.8 15.5' N10°281 12.0’ 54.6’ Lat. _ Moonrise ; Moonset 
7 283° 23.7 11.3 20°01.4 15.5" 10°40.1 12.0' 54.6’ Fri Sat Sun Fri Sat Sun 
8 298° 23.8 10.7 34°35.9 15.5’ 10°52.0 11.9’ 54.5’ N 72° 21:32 20:57 19:50 12:35 14:38 7:16 
9 313° 23.8 - 10.0 49°10.4 15.5’ 11°03.9 11.9’ 54.5’ ° 
y 21:21 20:4 12:2 14:1 :2 
10 328° 23.8 09.4 63° 44.8 15.5’ 11°15.7 11.8’ 54.5’ N _ cee 21:40 nas cn a a 
5 . 7 : , : : : : : : 
11 343° 23.9 08.8 78° 19.3 15.4 11°27.5 11.8 54.5 66° 22:04 21:55 21:45 12:09 13:45 5:24 
12 358° 23.9 N18°08.2 92°53.7 15.4 N11°39.2 11.7’ 54.5’ 64° 22:11 22:08 22:05 12:03 13:33 15:05 
13 13°23.9 07.5 107° 28.1 15.4 11°50.9 11.7’ 54.5’ 62° 22:17 22:18 22:21 11:59 13:24 4:50 
14 28° 24.0 06.9 122°02.5 15.3’ 12°02.6 11.6’ 54.5’ 60° 22:23 22:28 22:34 11:54 13:16 4:38 
15 43°24.0 - 06.3 136° 36.8 15.3’ 12°14.1 11.5’ 54.5’ ° : r : : : : 
16 58° 24.0 05.7 151°11.1 15.3’ 12°25.6 11.5’ 54.4’ N ee oa ct aa ee ca ie 
17 73° 24.1 05.1 165° 45.4 15.3’ 12°37.1 11.4’ 54.4’ : . 4 : : : 
: . 54° 22:36 22:49 23:05 11:44 12:57 4:09 
18 88°24.1 N18°04.4 180° 19.6 15.2’ N12°48.5 11.4’ 54.4’ 52° 22:40 22:55 23:13 11:41 12:52 14:02 
19 103° 24.1 03.8 194°53.8 15.2’ 12°59.9 113° 54.4’ 50° 22:43 23:00 23:20 11:39 12:47 3:55 
20 118°24.2 ae pe ao ear o 54.4" 45° | 22:50 23:11 23:35 11:33 12:37 13:41 
21 133°24.2 + 02.5 4°02. 5.1’ A 2 544 3 ; : . : . : 
22 148° 24.3 01.9 | 238°36.3 15.1 13°33.6 11.2" 54.47 || N40" | 22:56 = 23:21 23:48 | L290 12:29 13:29 
23 163°24.3 01.3 253°10.4 15.1 13°44.8 111 54.4’ 35 23:01 23:29 23:59 11:25 12:22 3:19 
- - - - - - - 30° 23:06 23:36 = 11:22 12:16 13:11 
SD.=15.7 d=-0.6 S.D.=14.9 20° 23:14 23:48 = 11:16 12:06 2:56 
N 10° 23:21 23:59 — 11:11 11:56 2:43 
ou os Dec os u Dre a HE o° | 23:27 = 00:10 | 11:06 11:48 12:31 
0 178° 24.3 N18°00.7 267° 44.4 15.0 N13°55.8 11.0’ 54.4’ S 10° 23:34 aoe 00:20 11:01 11:39 2:19 
. : 2 ° : : ‘ : : : s : 
1 193°24.4 18°00.0 | 282°18.4 — 15.0’ 14°06.9 11.0" 54.4 90° | 23:41 os 00:31 10:56 ‘11.30 2-06 
2 208° 24.4 17°59.4 296° 52.4 15.0 14°17.8 10.9 54.3 30° 23:50 ahs 00:44 10:50 11:20 11:51 
3 223° 24.5 ++ 58.8 311° 26.3 14.9’ 14° 28.7 10.9’ 54.3’ 35° 23-54 a 00:51 10:47 11:14 1:43 
. 3 : : , . : : : : : : 
4 238°24.5 58.1 | 326°00.2 14.9" 14°39.6 10.8" 54.3' 20° ae 00:00 01:00 1043 «11,07 11.33 
5 8 ios ee 14.8 salto 10.7 54.3 45° ie 00:06 01:10 10:39 10:59 1:22 
6 268° 24.6 N17°56.9 355°07.9 14.8’ N15°01.1 10.7’ 54.3’ ° oh : . . ; 
7 283° 24.6 56.2 9°41.7 14.8’ 15°11.7 10.6’ 54.3’ . oe oon Scie ee io a a 
8 298° 24.6 55.6 24°15.4 14.7 15°22.3 10.6’ 54.3 54° a 00:21 01:34 10:29 10:41 0:55 
9 313°24.7 * 55.0 38°49.1 14.7 15°32.8 10.5’ 54.3’ 56° a 00:26 01:41 10:26 10:36 0:48 
10 328° 24.7 54.3 53°22.8 14.6’ 15° 43.3 10.4’ 54.3’ 58° : 00:31 01-49 10:23 10:30 10:39 
11 343°24.8 53.7 67°56.4 14.6" 15°53.7 10.4" 54.3 ° as : : : ; ; 
. . . . ; : S 60 ao 00:36 01:58 10:20 10:24 0:29 
12 358° 24.8 N17°53.1 82°30.0 14.5’ N16°04.0 10.3’ 54.3’ 
13 13° 24.8 52.4 97°03.5 14.5’ 16°14.3 10.2’ 54.3’ Sun Moon 
14 28° 24.9 51.8 111°37.0 14.5’ 16° 24.5 10.2’ 54.3’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°24.9 - 51.2 | 1269104 14.4’ 16°34.6 101’ 54.3’ ss 00" 12" Pass Upper Lower 20-22 
16 58° 25.0 50.5 140° 43.8 14.4' 16°44.7 10.0’ 54.3’ mmi:ss mm:ss hh:mm hh:mm hh:mm 60-41% 
17 73° 25.0 49.9 155°17.1 14.3’ 16°54.6 10.0’ 54.2’ 30 06:29 06:27 12:06 04:56 17:17 
18 88°25.1 N17°49.3 | 169°50.4 14.3’ N17°04.6 9.9’ 54.2” : z : ; ; ( } 
1 2 :24 12: - 17: | 
19 103°25.1 48.6 184° 23.6 14.2’ 17°14.4 9.8" 54.2’ 7 oes Oot See aes oe \ D 
20 118°25.1 48.0 198°56.8 14.2’ 17° 24.2 9.7’ 54.2’ ; ; : ; ; 
21 133°25.2 + 47.3 213°30.0 14.1’ 17° 33.9 9.7' 54.2’ 
22 148° 25.2 46.7 228°03.0 14.1’ 17° 43.5 9.6" 54.2’ 
23 163° 25.3 46.1 242° 36.1 14.0’ 17°53.1 9.5" 54.2’ 
SD.=15.7 __ d=-0.6 S.D.=14.8 














143 





August 02, 03, 04 (Mon., Tue., Wed.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0) 310°48.1 | 145°50.5 NO07°48.7 | 156°26.1 N11°47.1 | 338°46.9 $12°42.8 | 357°55.8 $18°26.1 Alpheratz 357°37.4 =. 29°12.4 
1 325°50.6 | 160°50.2 47.5 | 171°27.1 46.5 | 353°49.6 42.9 12°58.4 26.1 Ankaa 353°09.7.— -42° 11.2 
2 340°53.0 | 175°50.0 46.3 | 186°28.0 45.9 8°52.4 43.0 | 28°01.1 26.2 Schedar  349°33.9 56°39.0 
3 355°55.5 | 190°49.7 ++ 45.1 | 201°29.0 ++ 45.3 | 23°551 ++ 43.1 | 43°03.7 ++ 262 Diphda 348°50.0 ~—--17°52.0 
4 10°57.9 | 205°49.4 43.9 | 216°30.0 44.8 | 38°57.9 43.2 58°06.4 26.3 Achernar 335°22.2-— -57°07.4 
5 26°00.4 | 220°49.1 42.6 | 231°30.9 44.2 | 54°00.6 43.4 | 73°09.0 26.3 Hamal —327°54.3 23°33.7 
6 41°02.9 | 235°48.8 NO7°41.4 | 246°31.9 N11°43.6 | 69°03.3 $12°43.5 | 88°117  $18°26.4 Polaris 315°21.7 8920.9 
7 56°05.3 | 250°48.5 40.2 | 261°32.9 43.0 | 84°06.1 43.6 | 103°14.3 26.5 Acamar’ “315, 14.0" ~=40 12.9 
8 71°07.8 | 265°48.2 39.0 | 276°33.9 42.4 | 99°08.8 43.7 | 118°17.0 26.5 Menkar 314" 09.1 pales 
9 86°10.3 | 280°48.0 ++ 37.7 | 291°348 ++ 41.9 | 114°11.6 - 43.8 | 133°196 ++ 26.6 Mirfak = 308323 49°'56.0 
10 | 101°12.7 | 295°47.7 36.5 | 306°35.8 41.3 | 129°14.3 43.9 | 148°22.3 26.6 Aldebaran = 290°43.0 16°33.1 
11 116°15.2 | 310°47.4 35.3 | 321°36.8 40.7 | 144°17.1 44.0 | 163°24.9 26.7 Rigel 281 '06.8 810.5 
12 131°17.7 | 325°47.1 NO07°34.1 | 336°37.7 N11°40.1 | 159°19.8 $12°44.1 | 178°27.6 $18°26.7 ee el aS 
13. | 146°20.1 | 340°46.8 32.9 | 351°38.7 39.6 | 174°22.5 44.2 | 193°30.3 26.8 cis a Seine waseaia 
14 | 161°22.6 | 355°46.6 31.6 6°39.7 39.0 | 189°25.3 44.3 | 208°32.9 26.8 iar eae eq 
15 176°25.1 10°46.3 + 30.4 | 21°40.7 - 38.4 | 204°28.0 ++ 44.5 | 223°356 ++ 269 Rey RA oe 
16 | 191°27.5 | 25°46.0 29.2 | 36°41.6 37.8 | 219°30.8 44.6 | 238°38.2 26.9 Bours Bee is esoab 
17 | 206°30.0 | 40°45.7 28.0 | 51°42.6 37.2 | 234°33.5 44.7 | 253°40.9 27.0 pone DoEPoe.  cigeane 
1g | 221°32.4 | 55°45.4 NO07°26.7 | 66°43.6 N11°36.7 | 249°36.2 $12°44.8 | 268°43.5 $18°27.0 Adhara 255°08.4  -28°59.9 
19 236° 34.9 70° 45.2 25.5 81°44.5 36.1 | 264°39.0 44.9 | 283°46.2 27.1 Procyon 244°54.1 5° 10.3 
20 251°37.4 85° 44.9 24.3 96°45.5 35.5 279° 41.7 45.0 298° 48.8 27.2 Pollux 243°21.1 27°58.5 
21 266°39.8 | 100°44.6 ++ 23.1 | 111°46.5 ++ 34.9 | 204°445 ++ 45.1 | 313°515 ++ 27.2 Avior 234°16.5 -59°34.6 
22: 281° 42.3 115° 44.3 21.8 126° 47.5 34.4 309° 47.2 45.2 328°54.1 27.3 Suhail 222°48.8 -43°31.1 
23 296° 44.8 130° 44.0 20.6 141°48.4 33.8 324°50.0 45.3 | 343°56.8 27.3 Miaplacidus  221°39.7 -69° 48.3 
Mer.pass.:03:16 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus = 207°37.7 1°51.9 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1_ 6 1°38.4 
Denebola 82° 28.0 4° 27.3 
0 311°47.2 | 145°43.8 NO07°19.4 | 156°49.4 N11°33.2 | 339°52.7  $12°45.4 | 358°59.4 $18°27.4 Gienah 75°466  --17° 39.6 
1 326°49.7 | 160°43.5 18.1 | 171°50.4 32.6 | 354°55.4 45.6 14°02.1 27.4 Acrux 173°03.5  -63°13.2 
2 341°52.2 | 175°43.2 16.9 | 186°51.4 32.0 9°58.2 45.7 | 29°04.7 27.5 Gacrux 171°550  -57°14.1 
3 356°54.6 190° 42.9 soe 157 201°52.3 315 25°00.9 + 45.8 44°07.4 ++ 27.5 Alioth 66°15.8 55°51.0 
4 11°57.1 | 205°42.7 14.5 | 216°53.3 30.9 | 40°03.7 45.9 | 59°10.0 27.6 Spica 58°25.3 —--11°16.3 
5 26°59.6 220° 42.4 13.2 231°54.3 30.3 55°06.4 46.0 74°12.7 27.6 Alkaid 52°54.4 49° 12.7 
6 42°02.0 | 235°42.1 NO7°12.0 | 246°55.2 N11°29.7 | 70°09.2 $12°46.1 | 89°15.3 $18°27.7 Hadar  148°40.0 —-60°28.7 
7 57°04.5 | 250°41.8 10.8 | 261°56.2 29.1 85°11.9 46.2 | 104°18.0 27.7 Menkent  148°00.9 — -36° 28.6 
8 72°06.9 | 265°41.6 09.5 | 276°57.2 28.6 | 100°14.6 46.3 | 119°20.6 27.8 Arcturus  145°50.5 9°04.5 
9 87°09.4 | 280°41.3 ++ 08.3 | 291°58.2 ++ 28.0 | 115°17.4 - 46.4 | 134°23.3 ++ 27.9 Rigil Kent. 39°44.1  -60°55.6 
10 102°11.9 | 295°41.0 07.1 | 306°59.1 27.4 | 130°20.1 46.6 | 149°25.9 27.9 Kochab 37°19.8 74°04.4 
11 117°14.3 | 310°40.7 05.9 | 322°00.1 26.8 | 145°22.9 46.7 | 164°28.6 28.0 Zuben' ubi 36°59.1  -16°07.8 
12 132°16.8 | 325°40.5 NO7°04.6 | 337°01.1 N11°26.2 | 160°25.6  $12°46.8 | 179°31.2 $18°28.0 Alphecca 26°06.0 26°38.8 
13 | 147°19.3 | 340°40.2 03.4 | 352°02.1 25.7 | 175°28.4 46.9 | 194°33.9 28.1 Antares 1219.1 -26°28.7 
14 | 162°21.7 | 355°39.9 02.2 7°03.0 25.1 | 190°31.1 47.0 | 209°36.5 28.1 Atria 107°15.5 — -69°04.1 
15 177° 24.2 10° 39.6 07°00.9 22°04.0 ++ 24.5 | 205°33.9 ++ 47.1 | 224°39.2 ++ 28.2 Sabik 02°05.8 - 5°45.0 
16 | 192°26.7 | 25°39.4  — 06°59.7 | 37°05.0 23.9 | 220°36.6 47.2 | 239°41.9 28.2 Shaula— 96°13.9-37° 07.2 
17 | 207°29.1 | 40°39.1 58.5 | 52°05.9 23.3 | 235°39.4 47.3 | 254°44.5 28.3 Rasalhague 96" 00.9 2732.8 
1g | 222°31.6 | 55°38.8 N06°57.2 | 67°06.9 N11°22.7 | 250°42.1 $12°47.4 | 269°47.2 $18°28.3 2 Beis eee ie 
19 237°34.0 | 70°38.6 56.0 82°07.9 22.2 | 265°44.8 47.6 | 284°49.8 28.4 eu ree aan aaoae a 
20 252° 36.5 85° 38.3 54.8 97° 08.9 21.6 | 280°47.6 47.7 | 299°52.5 28.4 a 7eokpS Siac 
21 267°39.0 | 100°38.0 ++ 53.5 | 112°09.8 ++ 21.0 | 295°50.3 - 47.8 | 314°55.1 ++ 285 ee Eatea | eRe 
22 | 282°41.4 | 115°37.8 52.3 | 127°10.8 20.4 | 310°53.1 47.9 | 329°57.8 28.5 5 oh eabnea, <ceeeaale 
23 297°43.9 | 130°37.5 51.1 | 142°11.8 19.8 | 325°55.8 48.0 | 345°00.4 28.6 Dekh Roya. aR SSL A 
Mer. pass. :03:12 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Enif 33°41.2 9°58.5 
AINa'ir —-27°36.0-—- -46°51.3 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29° 30.4 
° ° ° ° ° ° ° ° ° Scheat 13°47.6 28°11.9 
0 312°46.4 | 145°37.2 N06°49.8 | 157°12.8 N11°19.3 | 340°58.6 $12°48.1 0°03.1 $18°28.7 bitick taeaia 18°40 
1 327°48.8 | 160°36.9 48.6 | 172°13.7 18.7 | 356°01.3 48.2 15°05.7 28.7 ans : : 
2 342°51.3 | 175°36.7 47.4 | 187°14.7 18.1 11°04.1 48.3 | 30°08.4 28.8 |[ Aug 02 Mon SHA Mer.pass 
3 357°53.8 | 190°36.4 ++ 46.1 | 202°15.7 ++ 17.5 | 26°06.8 - 48.4 | 45°11.0 ++ 288 Venus 195°02.4 14:17 
4 12°56.2 | 205°36.1 44.9 | 217°16.7 16.9 | 41°09.6 48.6 | 60°13.7 28.9 Mars 205°38.0 13:33 
5 27°58.7 | 220°35.9 43.7 | 232°17.6 16.3 | 56°12.3 48.7 | 75°16.3 28.9 Jupiter —-27°58.8 01:25 
6 43°01.2 | 235°35.6 N06°42.4 | 247°18.6 N11°15.8 | 71°15.1 $12°48.8 | 90°19.0 $18°29.0 Saturn 47°07.7 00:08 
7 58°03.6 | 250°35.3 41.2 | 262°19.6 15.2 | 86°17.8 48.9 | 105°21.6 29.0 
8 73°06.1 | 265°35.1 39.9 | 277°20.6 14.6 | 101°20.6 49.0 | 120°24.3 291 || Aus ao eee ashe 
9 88°08.5 | 280°34.8 ++ 38.7 | 292°21.5 ++ 14.0 | 116°23.3 ++ 49.1 | 1359269 ++ 291 Mars 205°02.9 13.32 
10 103°11.0 | 295°34.5 37.5 | 307°22.5 13.4 | 131°26.1 49.2 | 150°29.6 29.2 Jupiter 28°05.5 01:20 
11 118°13.5 | 310°34.3 36.2 | 322°23.5 12.8 | 146°28.8 49.3 | 165°32.2 29.2 Si 47°13 00:04 
12 133°15.9 | 325°34.0 N06°35.0 | 337°24.5 N11°12.3 | 161°31.6 $12°49.4 | 180°34.9 $18°29.3 
13 148°18.4 | 340°33.7 33.8 | 352°25.4 11.7 | 176°34.3 49.6 | 195°37.5 29.3 || Aug 04 Wed SHA Mer.pass 
14 163°20.9 | 355°33.5 32.5 7° 26.4 11.1 | 191°37.1 49.7 | 210°40.2 29.4 Venus —_192°50.8 14:18 
15 | 178°23.3 | 10°33.2 ++ 313 | 229274 ++ 10.5 | 206°39.8 * 49.8 | 2259428 ++ 29.5 Mars — 204°26.4 13:30 
16 | 193°25.8 | 25°32.9 30.0 | 37°28.4 09.9 | 221°42.6 49.9 | 240°45.5 29.5 Jupiter = 28°12.2 01:16 
17 208°28.3 | 40°32.7 28.8 52°29.3 09.3 | 236°45.3 50.0 | 255°48.1 29.6 Saturn 47° 16.7 23:56 
18 | 223°30.7 | 55°32.4 N06°27.6 | 67°30.3 N11°08.8 | 251°48.1 $12°50.1 | 270°50.8 $18°29.6 Horizontal parallax 
19 | 238°33.2 | 70°32.2 26.3 | 82°31.3 08.2 | 266°50.8 50.2 | 285°53.5 29.7 Venus: 0.1 
20 | 253°35.7 | 85°31.9 25.1 97° 32.3 07.6 | 281°53.6 50.3 | 300°56.1 29.7 Mars: 0.1 
21 268°38.1 | 100°31.6 ++ 23.8 | 112°33.2 -- 07.0 | 206°56.3 -- 50.5 | 315°588  -- 298 
22 | 283°40.6 | 115°31.4 22.6 | 127°34.2 06.4 | 311°59.1 50.6 | 331°01.4 29.8 
23 | 298°43.0 | 130°31.1 21.4 | 142°35.2 05.8 | 327°01.8 50.7 | 346°04.1 29.9 
Mer. pass. :03:08 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.7 d-0.1 m-2.7 v2.7 d-0.1 m0.2 
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2021 August 02 to Aug. 04 







































































































































































































































































h Sun Moon 
Mon GHA Dec GHA = Dec a HP Lat. es : Sunrise Sunset Gi ene 
0 178°25.3 N17°45.4 | 257°09.1 14.0. N18°026 9.4’ 54.2" Naut. wu ivi alts 
1 193°25.4 44.8 | 271°42.0 3.9' 18°12.0 9.4" 54.2" N 72° 
2 208° 25.4 44.1 | 286°14.9 3.9' 18°21.3 9.3" 54.2" N 70° 01:44 29:29 
3 223°25.5 * 43.5 300° 47.7 3.8" 18°30.6 9.2’ 54.2’ 68° 02:26 21:42 
4 238°25.5 42.8 315° 20.5 3.8' 18°39.8 9.1’ 54.2’ 66° 00:55 02:54 21:16 23:06 
5 253°25.5 42.2 329°53.2 Sar 18° 48.9 9.1' 54.2’ 64° 01:52 03:15 20:55 22:16 
6 268°25.6  N17°41.6 | 344°25.9 3.6.  N18°57.9  9.0' 54.2” 62° 02:24 03:32 20:39 21:45 
7 283° 25.6 40.9 | 358°58.5 3.6' 19°06.8 89° 54.2" 60° | 00:50 02:47 03:46 20:25 21:23 23:13 
8 298° 25.7 40.3 | 13°31.1 13.5’ 19°15.7 8.8" 54.2" || sg? | 01:41 03:05 = 03:58 «| 20:13 = 21:05 = 22:27 
: S13 25-7 306 |, .28°03:6 . 135) 19524-5840 Bae 56° | 02:11 03:20 04:08 | 20:03 20:50 21:59 
10 328° 25.8 39.0 | 42°36.0 13.4 19°33.2 0 8.7" 54.2 54° | 02:32 03:33. 04:17 19:54 20:38 21:38 
11 343° 25.8 38.3 57°08.4 13.4" 1941.8 8.6" = 54.2" 52° | 02:50 03:44 04:25 19:46 20:27 21:21 
12 358°25.9  _N17°37.7 71°40.8 3.3’ N19°50.3 85’ 54.2" 50° | 03:04 03:54 04:32 19:39 20:17 21:07 
13 13°25.9 37.0 86°13.0 3.3 19°58.8 84 54.2’ 45° | 03:32 04:14 04:48 19:24 19:57 20:39 
14 28°26.0 36.4 | 100°45.3 13.2 20°07.1 8.3’ 54.2’ |) go? | 03:53 04:30 «©0500 | 19:11 ©=—19:41 20:18 
y ee eeu oe | ee Oe ee 35° | 04:10 04:43 «05:11 | 19:01 19:28 20:02 
20 58°26.1 oe) | ae Ee ee 30° | 04:24 04:54 05:20 | 18:52 19:17 19:48 
17 73°26.1 34.4 | 144°21.6 3.0 20°31.7 8.1 54.2 s0° | 0445 05:13 05.36 18.36 18:59 9.27 
18 88°26.2 N17°33.8 | 158°53.6 3.0' N20°39.8 8.0’ 54.2’ N10° | 05:02 05:28 05:50 18:22 18:44 19:10 
19 103° 26.2 33.1 173° 25.5 2.9' 20° 47.7 7.9" 54.2’ 0° 05:16 05:41 06:03 18:10 18:31 8:56 
20 118°26.2 32.5 | 187°57.4 2.8' 20°55.5 7.8’ 54.2" ° . ; . 5 ; . 
21 133°26.3 - 31.8 | 202°29.2 2.8' 21°03.3.0«7.7' 54.2" > a oe . ce c ie cp 
22 148° 26.3 31.2 | 217°01.0 2.7" 21°11.0 7.6" 54.2" 30° | 05:50 06:19 06.44 17:29 17:54 8:23 
23 163° 26.4 30.5 | 231°32.6 2.7' 21°18.5 7.5’ 54.3" ° : ; : ; : ; 
35 05:56 06:26 06:53 17:20 17:47 8:17 
SD.=15.7 d=-0.6 S.D.=14.8 40° | 06:01 06:34 07:03 17:10 17:39 18:11 
HP 45° 06:08 06:43 07:14 16:59 17:30 8:05 
= ae = a . oo S50° | 06:14 06:53 07:28 | 16:45 17:20 7:59 
0 178° 26.4 N17°29.9 246° 04.3 2.6' N21°26.0 74’ 54.3’ 52° 06:17 06:58 07:35 16:38 17:15 17:56 
1 193° 26.5 29.2 | 260°35.9 2.5’ 21°33.4 0 7.3' 54.3" 54° | 06:20 07:03 07:42 16:31 17:10 7:53 
2 208° 26.5 28.6 | 275°07.4 2.5' 21°40.7 0 7.3’ 54.3" 56° | 06:24 07:09 07:50 16:23 17:04 17:50 
3 223° 26.6 27.9 | 289°38.8 = 12.4" 21°47.9 7.2’ 54.3" 58° | 06:27 07:15 ~—07:59 16:14 16:58 7:46 
4 238° 26.7 27.3 | 304°10.2 2.4’ 21°55.0 7.1 54.3’ $ 60° | 06:3 07:22 08:10 16:04 16:51 7:42 
5 253° 26.7 26.6 | 318°41.6 2.3' 22°02.0 7.0’ 54.3" 
6 268°26.8  N17°25.9 | 333°12.8 2.2) N22°09.0 69° 54.3” Lat. Moonrise Moonset 
7 283° 26.8 25.3 | 347°44.1 2.2' 22°15.8 68’ 54.3’ Mon Tue Wed Mon Tue Wed 
8 298° 26.9 24.6 2°15.2 2.1' 22°22.5 6.7’ 54.3" N 72° 
9 313° 26.9 - 24.0 16°46.3 2.1' 22°29.1 66’ 54.3’ N 70° 
10 328° 27.0 23.3 31°17.3 2.0' 22°35.6 6.5" 54.3 68° | 20.44 17.58 
11 343° 27.0 22.7 45° 48.3 1.9 22°421 64’ 543 66° | 21.32 21:00 17:1 19:21 
12 358° 27.1 N17° 22.0 60°19.2 1.9’ N22° 48.4 6.3’ 54.3’ 64° 22:03 22:02 22:07 16:41 18:20 20:00 
13 13°27.1 21.3 74°50.1 1.8’ 22°54.6 6.2’ 54.3’ 62° 22:26 22:36 22:59 16:18 17:46 9:08 
14 28°27.2 20.7 89° 20.9 1.8" a A 54.3' 60° 22:44 23:0 23:30 16:00 17:22 8:36 
15 43°27.2 - 20.0 | 103°51.6 1.7’ 4 0’ 54.4 é ; : : . ; ; 
16 58°27.3 19.4 | 1189223 116° 23°12.7 5.9’ B.A Sco oe | 
17 73° 27.3 18.7 | 132°52.9 1.6’ 23°18.5 5.8’ 544 = capes eee nS tase toe Lia 
; : : 54° | 23:25 23:52 = 15:21 16:32 7:38 
18 88°27.4 N17°18.0 147° 23.5 1.5’ N23° 24.2 5.6" 54.4 52° 23:35 sie 00:05 15:12 16:20 17:24 
19 103° 27.4 17.4 161°54.0 1.5’ 23°29.8 5.5" 54.4 50° 23:44 a 00:15 15:03 16:09 7:12 
20 oe io tee 14’ pea a ae 45° = 00:04 ~—00:38 14:44 15:47 16:47 
21 133°27. - 16. 54. 1.4’ 40. 5.3" : é ; : 
9 118°27 6 154 | 205°D51 Ly 989450 Or RAM N 40° = 00:20 00:57 14:29 15:29 16:27 
23 163°27.7 14.7 219°55.4 1.2" 23°51.1 5.1’ 54.4 35 a 00:33 01:12 14:17 15:14 6:11 
: : : : ; : 30° | 00:09 00:45 01:26 14:06 15:01 15:57 
SD.=15.8 d=-0.7 $.D.=14.8 20° | 00:25 01:05 01:49 13:47 14:39 5:32 
N10° | 00:40 01:23 02:09 13:31 14:20 5:11 
“ ane Dee ane z pee 2 oe o° | 00:53 01:39 «= 02:28 «| «13:15 = 14021452 
0 178°27.7. -N17°14.1 | 234°25.6 1.2’ N23°56.1 5.0° 54.4 510° | 01:07 01:56 02:46 13:00 13:45 4:32 
1 193°27.8 13.4 | 248°55.8 1.1 24°01.1 4.9" 54.4 s0° | 0122 02:14 03.06 12-44 13.26 a2 
5 ae ; . ae i. oe ve ae 30° | 01:39 02:34 +~—03:30 12:25 13:04 «13:47 
als : ea s ae ne : 35° | 01:49 02:46 03:44 12:15 12:51 3:33 
4 238°28.0 114 | 292°25.9 1.0' 24°15.2 4.6" 54.5 z0° | 02:00 03-00 04.00 12-02 12.37 13-17 
5 253° 28.0 10.7 | 306°55.8 0.9 24°19.7 4.4' 54.5 45° | 02-14 03-17 04:19 11.48 12-19 3.57 
6 268°28.1 N17°10.1 | 321°25.7 0.8" N24°241 43' 545 6 : ; ; . ‘ ; 
7 | 2839281 ope | 35°58 og © aa2e4 42 sas: || 9592 | 9290 0387 O43 | Ingo 1168 12:38 
8 298° 28.2 08.7 | 350°25.3 0.7 24°32.5 41 54.5 md | 0046 03:58 05:07 11:13 11-36 2:08 
9 313° 28.2 > 08.1 4°55.0 0.7’ 24°36.6 4.0’ 545 56° | 0256 0411 05:22 11:03 11:93 1:59 
10 328° 28.3 07.4 19° 24.6 0.6" 24°40.5 3.9" 54.6" . : : : ; : : 
a aigton A ee teoaas ree rae mere 58 03:07 04:26 05:40 10:51 11:08 11:34 
: . . $60° | 03:20 04:43 06:03 10:37 10:50 1:12 
12 358°28.4 N17°06.0 48° 23.8 0.5' N24°480 3.6’ 54.6’ 
13 13°28.5 05.4 62°53.3 0.5" 24°51.5 3.5’ 54.6" Sun Moon 
14 28° 28.5 04.7 77° 22.8 0.4’ 24°55.0 3.4" 54.6’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43° 28.6 * 04.0 91°52.2 0.4’ 24°58.3 3.3’ 54.6’ oo" 12h Pass Upper Lower 23-25 
16 58° 28.7 03.4 106°21.5 0.3’ 25°01.5 3:1" 54.6’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 32-16% 
17 73° 28.7 02.7 | 120°50.8 0.3’ 25°04.6 3.0" 54.6" |) = = eae aman ior ee 
18 88°28.8 N17°02.0 | 135°20.1 0.2) N25°07.6 2.9’ 54.7" 03 | O6t4 (06:12 12.06 07.51 20:15 | | O 
19 103°28.8 01.3 | 149°49.3 0.2' 25°10.4 2.8" 54.7" o | = fae 12.06 08:40 o1.05 | N 
20 118°28.9 00.7 | 164°18.5 0.1’ 25°13.2 2.7’ 54.7" : : : : : 
21 133°29.0 17°00.0 | 178°47.6 0.1 25°15.8 2.5’ 54.7" 
22 148°29.0 16°59.3 | 193°16.7 0.1’ 25°18.2 2.4’ 54.7" 
23 163°29.1 58.6 | 207°45.7 0.0" 25°20.6 2.3’ 54.7" 
SD.=15.8 d=-0.7 S.D.=14.9 
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August 05, 06, 07 (Thu., Fri., Sat.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 313°45.5 | 145°30.8 N06°20.1 | 157°36.2 N11°05.2 | 342°04.6 $12°50.8 °06.7 ~=+$18°29.9 Alpheratz 357°37.4 29°12.4 
1 328°48.0 | 160°30.6 18.9 | 172°37.1 04.7 | 357°07.3 50.9 16°09.4 30.0 Ankaa 353°09.7. — -42° 11.2 
2 343°50.4 | 175°30.3 17.6 | 187°38.1 04.1 12°10.1 51.0 | 31°12.0 30.0 Schedar  349°33.8 56°39.1 
3 358°52.9 | 190°30.1 ++ 16.4 | 202°39.1 ++ 03.5 | 279128 ++ 511 | 469147 ++ 301 Diphda 348°49.9 —--17°52.0 
4 13°55.4 | 205°29.8 15.1 | 217°40.1 02.9 | 42°15.6 51.2 | 61°17.3 30.1 Achernar 335°22.2.-— -57°07.4 
5 28°57.8 | 220°29.5 13.9 | 232°41.0 02.3 | 57°18.3 51.4 | 76°20.0 30.2 Hamal —_327°54.3 23°33.7 
6 44°00.3 | 235°29.3 N06°12.7 | 247°42.0 N11°01.7 72°21.1  §12°51.5 91°22.6 $18°30.3 Polaris — 315°20.0 89° 20.9 
7 59°02.8 | 250°29.0 11.4 | 262°43.0 01.1 | 87°23.8 51.6 | 106°25.3 30.3 Acamar — 315°13.9 40° 12.9 
8 74°05.2 | 265°28.8 10.2 | 277°44.0 00.6 | 102°26.6 51.7 | 121°27.9 30.4 Menkar 314 09.1 ole 
9 89°07.7 | 280°285 ++ 08.9 | 292°449 11°00.0 | 117°293 ++ 518 | 136°306 ++ 304 Mirfak 308° 32.3 49°'56.0 
10 | 104°10.2 | 295°28.2 07.7 | 307°45.9  10°59.4 | 132°32.1 51.9 | 151°33.2 30.5 Aldebaran = 290°43.0 16 33.1 
11 | 119°12.6 | 310°28.0 06.4 | 322°46.9 58.8 | 147°34.8 52.0 | 166°35.9 30.5 Rigel = 281'06.7 810.5 
12 | 134°15.1 | 325°27.7 N06°05.2 | 337°47.9 N10°58.2 | 162°37.6 $12°52.1 | 181°38.5  $18°30.6 ie poe cea 
13. | 149°17.5 | 340°27.5 03.9 | 352°48.8 57.6 | 177°40.3 52.3 | 196°41.2 30.6 einen SONG. “OR aP A 
14 | 164°20.0 | 355°27.2 02.7 7°49.8 57.0 | 192°43.1 52.4 | 211°43.8 30.7 jeans sree an e eq 
15 | 179°22.5 10°27.0 ++ 01.5 | 22°50.8 ++ 56.4 | 207°45.8 ++ 52.5 | 2269465 ++ 30.7 ee a7etees ae 
16 | 194°24.9 | 25°26.7 06°00.2 | 37°51.8 55.9 | 222°48.6 52.6 | 241°49.1 30.8 ‘Canopus 263°54.1—-52°42.9 
° ° ° ° ° ° « s 
17. | 209°27.4 | 40°26.4 05°59.0 | 52°52.8 55.3 | 237°51.3 52.7 | 256°51.8 30.8 inci.” gene on 6, > cieeaae 
18 | 224°29.9 | 55°26.2 N05°57.7 | 67°53.7 N10°54.7 | 252°54.1 $12°52.8 | 271°54.4 $18°30.9 Adhara  255°084 —-28°59.9 
19 | 239°32.3 | 70°25.9 56.5 | 82°54.7 54.1 | 267°56.8 52.9 | 286°57.1 30.9 Procyon 244°54.1 5°10.3 
20 254° 34.8 85°25.7 55.2 97°55.7 53.5 | 282°59.6 53.0 | 301°59.7 31.0 Pollux 243°21.1 27°58.5 
21 | 269°37.3 | 100°25.4 ++ 54.0 | 112°56.7 ++ 52.9 | 298°02.4 ++ 53.2 | 3179024 ++ 311 Avior 234°165  —-59°34.6 
22 284°39.7 | 115°25.2 52.7 | 127°57.6 52.3 | 313°05.1 53.3 | 332°05.0 31.1 Suhail  222°48.8 -43°31.1 
23 | 299°42.2 | 130°24.9 51.5 | 142°58.6 51.7 | 328°07.9 53.4 | 347°07.7 31.2 Miaplacidus 221°39.7 _-69°48.3 
Mer. pass.:03:04 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Alphard 217°50.8 -8° 45.0 
Regulus 207° 37.7 1°51.9 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 61° 38.4 
Denebola 182° 28.0 4° 27.3 
0 314°44.6 | 145°24.7 NO05°50.2 | 157°59.6 N10°51.2 | 343°10.6 $12°53.5 2°10.4 §18°31.2 Gienah 175°467  ~—--17°39.6 
1 329° 47.1 160° 24.4 49.0 173° 00.6 50.6 358° 13.4 53.6 17°13.0 31.3 Acrux 173°03.5 -63°13.2 
2 344°49.6 | 175°24.1 47.7 | 188°01.5 50.0 13°16.1 53.7 | 32°15.7 31.3 Gacrux 171°550  -57°14.1 
3 359°52.0 190° 23.9 ++ 46.5 203°02.5 ++ 49.4 28° 18.9 ++ 53.8 47°18.3 ++ 31.4 Alioth 166° 15.8 55°50.9 
4 14°54.5 | 205°23.6 45.2 | 218°03.5 48.8 | 43°21.6 54.0 | 62°21.0 31.4 Spica 158°254 --11°16.3 
5 29°57.0 220° 23.4 44.0 233°04.5 48.2 58°24.4 54.1 77° 23.6 31.5 Alkaid 152°54.4 49°12.7 
6 44°59.4 | 235°23.1 NO05°42.7 | 248°05.4 N10°47.6 | 73°27.1 $12°54.2 | 92°26.3 $18°31.5 Hadar  148°40.0 —_-60°28.7 
7 60°01.9 | 250°22.9 41.5 | 263°06.4 47.0 | 88°29.9 54.3 | 107°28.9 31.6 Menkent  148°01.0 —_-36°28.6 
8 75°04.4 | 265°22.6 40.2 | 278°07.4 46.4 | 103°32.7 54.4 | 122°31.6 31.6 Arcturus 145°50.5 9°04.5 
9 90°06.8 | 280°22.4 ++ 39.0 | 293°08.4 ++ 45.9 | 118°35.4 ++ 54.5 | 137°34.2 2231.7 Rigil Kent. 139° 44.1 -60°55.6 
10 | 105°09.3 | 295°22.1 37.7 | 308°09.4 45.3 | 133°38.2 54.6 | 152°36.9 31.7 Kochab —_137°19.9 74°04.4 
11 | 120°11.8 | 310°21.9 36.5 | 323°10.3 44.7 | 148°40.9 54.8 | 167°39.5 31.8 Zuben'ubi 136°59.1 = -16° 07.8 
12 | 135°14.2 | 325°21.6 N05°35.2 | 338°11.3 N10°44.1 | 163°43.7 $12°54.9 | 182°42.2 $18°31.8 Alphecca — 126°06.0 26° 38.8 
13 | 150°16.7 | 340°21.4 34.0 | 353°12.3 43.5 | 178°46.4 55.0 | 197°44.8 31.9 Antares 112°19.1— -26°28.8 
14 | 165°19.1 | 355°21.1 32.7 8°13.3 42.9 | 193°49.2 55.1 | 212°47.5 32.0 Atria 107°15.5 = -69°04.1 
15 180° 21.6 10° 20.9 ++ 315 23°14.2 ++ 42.3 | 208°51.9 ++ 55.2 | 227°50.1 ++ 32.0 Sabik = 102°05.8 = -15° 45.0 
16 | 195°24.1 25° 20.6 30.2 38° 15.2 41.7 | 223°54.7 55.3 | 242°52.8 32.1 Shaula 96°13.9 — -37°07.2 
17 | 210°26.5 | 40°20.4 29.0 | 53°16.2 41.1 | 238°57.5 55.4 | 257°55.4 32.1 Rasalhague = 96° 00.9 2°32.8 
1g | 225°29.0 | 55°20.1 05°27.7 | 68°17.2 N10°40.5 | 254°00.2 $12°55.5 | 272°58.1  $18°32.2 ‘ co eae ae 
19 | 240°31.5 | 70°19.9 26.5 | 83°18.2 40.0 | 269°03.0 55.7 | 288°00.7 32.2 ene me mere 
20 | 255°33.9 | 85°19.6 25.2 | 98°19.1 39.4 | 284°05.7 55.8 | 303°03.4 32.3 ‘i aie ee Reet 
21 | 270°36.4 | 100°19.4 ++ 24.0 | 113°20.1 ++ 38.8 | 299°08.5 ++ 55.9 | 318°060 ++ 323 Ree Goes: eRe 
22 | 285°38.9 | 115°19.1 22.7 | 128°21.1 38.2 | 314°11.2 56.0 | 333°08.7 32.4 biscaak Ssonen saesne 
° fe} ° ° a = ot 
23 | 300°41.3 | 130°18.9 21.5 | 143°22.1 37.6 | 329°14.0 56.1 | 348°11.3 32.4 nee aoa aeeoie 
Mer.pass.:03:01 v-0.3 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Enif 33°41.2 9°58.5 
Al Na‘ir 27°36.0 -46°51.3 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.3 -29°30.4 
o | 315°43.8 | 145°18.6 NO05°20.2 | 158°23.0 N10°37.0 | 344°16.8  $12°56.2 3°14.0  §18°32.5 aN coe as 
1 | 330°46.3 | 160°18.4 18.9 | 173°24.0 36.4 | 359°19.5 56.3 | 18°16.6 32.5 arka S:82i4 me 19- 
2 345°48.7 | 175°18.1 17.7 | 188°25.0 35.8 14°22.3 56.5 | 33°19.3 32.6 If Aug 05 Thu SHA Mer.pass 
3 0°51.2 | 190°17.9 ++ 16.4 | 203°26.0 ++ 35.2 | 29°25.0 ++ 566 | 48°219 ++ 326 Venus 191°45.3 14:18 
4 15°53.6 | 205°17.7 15.2 | 218°27.0 34.6 | 44°27.8 56.7 | 63°24.6 32.7 Mars  203°50.7 13:29 
5 30°56.1 | 220°17.4 13.9 | 233°27.9 34.0 | 59°30.6 56.8 | 78°27.2 32.7 Jupiter 28°19.0 01:11 
6 45°58.6 | 235°17.2 NO05°12.7 | 248°28.9 N10°33.4 | 74°33.3 $12°56.9 | 93°29.9 $18°32.8 Saturn 47°21.2 23:51 
7 61°01.0 | 250°16.9 11.4 | 263°29.9 32.9 | 89°36.1 57.0 | 108°32.5 32.9 - 
8 76°03.5 | 265°16.7 10.2 | 278°30.9 32.3 | 104°38.8 57.1 | 123°35.2 32.9 Aug ye ons bassin 
9 91°06.0 | 280°16.4 -+ 08.9 | 293°31.9 ++ 31.7 | 119°41.6 ++ 57.3 | 1389378 ++ 33.0 Mars 203°14.9 13:27 
10 106°08.4 | 295°16.2 07.6 | 308°32.8 31.1 ) 134°44.3 57.4 153° 40.5 33.0 Jupiter 28°26.0 01:07 
11 | 121°10.9 | 310°15.9 06.4 | 323°33.8 30.5 | 149°47.1 57.5 | 168°43.1 33.1 Sain 47°257 ea47 
12 | 136°13.4 | 325°15.7 N05°05.1 | 338°34.8 N10°29.9 | 164°49.9 $12°57.6 | 183°45.8  $18°33.1 
13 151°15.8 | 340°15.5 03.9 | 353°35.8 29.3 | 179°52.6 57.7 | 198°48.4 33.2 Aug 07 Sat SHA Mer.pass 
14 | 166°18.3 | 355°15.2 02.6 8°36.8 28.7 | 194°55.4 57.8 | 213°51.1 33.2 Venus 189° 34.9 14:19 
15 | 181°20.8 | 10°15.0 ++ O14 | 23°37.7 ++ 28.1 | 209°58.1 ++ 57.9 | 228°538 ++ 33.3 Mars 202°39.3 13:26 
16 | 196°23.2 | 25°14.7  —05°00.1 | 38°38.7 27.5 | 225°00.9 58.1 | 243°56.4 33.3 Jupiter -28°33.0 01:03 
17. (| 211°25.7 40° 14.5 04°58.8 53°39.7 26.9 | 240°03.7 58.2 | 258°59.1 33.4 Saturn 47° 30.2 23:43 
18 | 226°28.1 | 55°14.2 NO04°57.6 | 68°40.7 N10°26.3 | 255°06.4 $12°58.3 | 274°01.7 $18°33.4 Horizontal parallax 
19 | 241°30.6 | 70°14.0 56.3 | 83°41.6 25.7 | 270°09.2 58.4 | 289°04.4 33.5 Venus: 0.1 
20 | 256°33.1 | 85°13.8 55.1 98° 42.6 25.1 | 285°11.9 58.5 | 304°07.0 33.5 Mars: 0.1 
21 271°35.5 | 100°13.5 ++ 53.8 | 113°43.6 ++ 24.6 | 300°14.7 ++ 58.6 | 319°09.7 ++ 33.6 
22 | 286°38.0 | 115°13.3 52.5 | 128°44.6 24.0 | 315°17.5 58.8 | 334°12.3 33.6 
23 | 301°40.5 | 130°13.0 51.3 | 143°45.6 23.4 | 330°20.2 58.9 | 349°15.0 33.7 
Mer. pass.:02:57 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.7 d-0.1 m0.2 
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2021 August 05 to Aug. 07 





















































































































































































































































* Sun si 
h 
me GHA Dec GHA oon 
178°29.2 N16° ¥ Dec 
58.0 | 222° - d HP 7 
5 193° 29.2 57.3 pene 10.0 N25°22.8 29° : Lat. Twilight 
3 sate see | geeige- eet - aeaee aa sae (TON Naut. Civil | Sumise | Sunset Pere 
9.3 aa 5 : 9" 25°26 oa . 72° Civil N 
4 238°29.4 265° 41.4 9.9" eae 12, 54.8" N 70° 01:01 22:58 ae 
5 253°29.5 : 280° 10.3 9.8" 25°30. 1.8 54.8" ° 02:06 
‘ 5 54.6 294°39.1 9.8" 308 1.7’ 54.8 68 ; 22:01 
: ade Riugesas: | “sedeare - 25°32.1 15’ 548° 66° wie sees 21:28 
j é 7 6 c ° . s 4 
| 98°09 ae) es Nee ae ee ese|| gee ae os 
9 313°29.7 - 52.5 | 338°05.2 97 : 39 13° 54.9" 60° 02:35 03:40 90:3 22:00 
10 328°29.8 . 352° 33.9 96 cS 4a 54.9" ahaa 01:17 02:56 03:53 pee 21:34 
11 343°29.9 ‘ 7°02.5 96" oe 1.0° 54.9" 58 01:55 03:13 ‘ 21:13 22:49 
; 50.5 21° ; 25° 38.1 0.9’ j 56° 02:2 ; 04:04 20:06 F 
12 358°29.9 31.1 9.6’ 25° 5 54.9 é :21 03:27 04: 20:57 22:13 
: N16°49.8 : 5° 38.9 0.8" ' 54 02:40 14 19:57 : : 
13 13°30.0 ; 35°59.6 95’ 54.9 : 03:39 04: 20:43 21:48 
N25° 39.6 : 52° | 02:57 22 | 19:48 
14 asea00 49.1 50° 28.1 95° : 0.6 55.0’ s : 03:50 04:3 20:31 21:29 
: . 25°40.2 ; 50 03:10 :30 19:41 20: ; 
15 43°30 ; 48.4 64°56.6 95 0.5 55.0’ ° : 03:59 04: 0:21 21:13 
16 aon +478 | 79°25.1 9.4" 25°40.6 0.4’ 55.0" a ee ee ee 
17 73°30 0 i 93°53.5 94 Se 0.2’ 55.0" N 40° | 03:57 04:33 sens 19:20 19:53 30:34 
: 4 108° 21 a : 0.1' ' 35° 04: : : 19:08 : 
18 88°30.3 9 9.4 25° 55.0 :13 04:46 : 19:38 20:14 
E N16°45.7 ° 41.1 -0.0' , 30° 04: 05:13 18:58 ; : 
19 103°30.4 : 122°50.3 9.4" 55.0 :26 04:56 : 19:25 19:58 
. : N25°41.0 i 20° 04: 05:22 18:49 : : 
20 118°30.4 45.0 | 137°18.7 93" : -0.2' 55.1’ ‘47 (05:14 19:15 19:4 
: ; 25° 40.8 ; : N 10° 05: 05:37 18:34 : “45 
21 133°30.5 44.3 151°47.0 93° 7 -0.3 55.1 6 :03 05:28 05:50 18:58 19:25 
29 oe ++ 43.6 | 166°15. = 25°40.4 — -0.4" 9 05:16 05: 18:21 18:43 
148° 30.6 ag: || eRe 3 9.3 sptag a. ae 55.1’ S460 41 06:02 18:09 ie: 19:09 
3 163° 30.7 aoe || ot 0°43.6 9.3" 25°39.3 ao 55.1 an 05:27. 05:53 Geid 31 18:56 
nice a ee Sal gede. cree Pee ee 
i - S.D.=15 : 35° : 17 06:42 17: : 18:34 
Fri GHA 0 05:53 06:23 731 17:56 
Dec 40° : : 06:50 ; : 18:24 
0 aap GHA 5 =a «| 05:58 06:31 06.59 tee 17:49 18:19 
;! oe 7 N16°41.6 | 209°40.2 c d HP 5 06.04 06:39 ~—«07.10 17:13. «17-4ls«d18:14 
30.8 40.9 | 224°08. 9.2 N25°37.7.—-1.0' : S 50° : : 17:02 17:33 : 
2 208° 30.9 4°08.4 9.2’ 3 0 55.2 06:10 06:49 18:08 
3 293°30.9 ; ae 238° 36.6 90° ae -1.1' 55.2" ae 06:13 06:53 ie 16:49 17:24 18:02 
4 238°31.0 . 5 253°04.8 9.2 3 5 -1.2' 55.2’ 4 06:16 06:58 i 16:43 17:19 1 : 
. . . 25°34.2 0-14" 56° : : 07:36 16: 8:00 
5 353°311 38.8 | 267°33.0 90 7 14 55.2" 06:18 07:03 :36 17:15 17. 
: 38.1 282°0 : 25°32.7 = -1.5" : 58° 06:2 : 07:44 16:29 : 87 
6 368° 1.2 9.2" 5 . 55.3 :22. 07:09 17:09 17:54 
7 es N16°37.4 | 296°29.4 9.2' pero -1.6' 55.3" S60° | 06:25 07:15 se Tat 17:04 17:51 
8 298°31.3 36.8 310°57.5 9.2’ 9729.5 -1.8' 55.3’ 10 16:57 17:48 
9 313°31.3 36.1 | 3259257 9.1" 25°27.6 -1.9' 55.3 Lat. ; Moonrise 
10 328°31. ++ 35.4 | 339°53.8 91’ 25°25.7 -2.0' 55.3" a rn Sat Th las 
il sis 34.7 | 354°22.0 01 25°,23.6 2.2) 55.4 N 72° - i Sat 
: 34.0 3°50. : 25°21.3 -2.3' at N 70° 
1 50.1 ' 3 55.4 
| ee | 25°18.9  -2.4' 55.4" 68° 
; 32. : : N25°16.4 —-2.6 , 66° 
14 28°31.7 7 ; 37° 46.3 91" see aa a 2.6' 55.4 ee = 
15 43° . 52°14.4 ' ane -2.7' 55.4" 22:44 —- 22: 
16 eae 66°42.6 Od 25°11.0  -2.8' 55.5" ee coir | za mae. 
; 1 ° : : = : : : 
17 eee |). 2 a eae cel 2! aie “wiee siege: oats ae 
18 88°32.0 . 95°38.8 9.1’ 25° : -3.1 55.5" 58° a 00:44 . 20:16 20:40 
. N16°29.1 ° 01.9 -3.3' , 56° : ; 01:50 19: 
19 : 110° 06. ' 55.5 00:13 : 11 19: . 
oS plas oh eee é; 54° ; 0103 0208 | 1851 19:36 20.08 
20 | 118°32.1 2 24°35.0 9.1" 24°5 eee © | 00:30 01:20 02:24 19:36 20:08 
1 iashoad 7 aa 139° 03.2 91! eee -3.5' 55.6’ oo 00:43 01:34 02:37 a 19:20 19:55 
. ° : -3.7' , : . fs i . 
22 148°32.3 254 153° 31.3 9.1’ 24° 47.8 3.7 55.6 45° 00:56 01:47 02:48 18. : 19:07 19:43 
23 163°32.4 ae 167°59.4 9.1’ Breas 6 -3.8' 55.6" i 01:21 02:12 03:12 io 18:55 19:33 
SD.=158 =e = 182°27.6 9.1’ 4°39.9 a oS N Ea 01:41 02:33 03:31 aa 18:31 19:12 
7 =-0. : -4. 5.7’ 3 : 122 z 
Sat GHA $p.=154 ee ee hee a 
D 04: : 40 
0 178°32.4 = one v Dec ‘i 20° | 02:37 03:29 ee 16:50 17-41 = 18:27 
1 i9a%3a6 N16°24.9 | 196°55.7 9.2" N24° d HP 10° | 02:58 03:51 Gace 16:25 17:17 —*18:06 
2 208° 32.6 24.2 | 211°23.9 9° 4935.8 0 -4.2' 55.7" 0 03:18 04:11 05-03 16:04 16:56 17:47 
: 23.5 225° : 24° 31.6 -4.3' ; S 10° . : 15:43 16: ; 
3 393°32.7 5°52.1 9.2" ° 3' 55.7 03:38 = 04:31 :36 17:29 
: ++ 22.8 240° : 24° 27.2 -4.5' ; 20° ; : 05:22 15: ; 
: 238°32.7 22.1 as 9.2" 24°22.6 re 55.7 30° 04:00 04:52 05:42 : 16:17 17:11 
253°32.8 : 48.4 9.2" Saas aay 55.7’ 04:25 05:17 : : 15:55 16: 
3 21.4 269°1 24° 18.0 -4.7' ; 35° : ; 06:06 14:37 6:52 
6 268° 32.9 6.7 9.2! 24° 55.8 04:39 05:32 15:31 16:2 
‘ N16°20.7 ° 4°13.2  -4.9' ; 40° 04: 06:19 14:22 : :29 
7 283°3 ; 283°44.9 9.2" 55.8 :56 05:49 : 15:17 16:1 
8 398°33.0 20.0 | 298°13.1 9.3" eee -5.0' 55.8" 45° | 05:17 06:09 ae i 15:00 tea 
9 313°33.1 19.3 | 312°414 9.3’ 203.2 -5.1' 55.8" $50° | 05:42 06:3 13:44 14:40 15:43 
1 one *+ 18.6 327° = 23°58.1 -5.2' : 52° : :34 07:17 13: . 
. 328°33.2 ia ee 93 aateae) |e 55.9 oe 05:55 06:47 ~—07:28 Cae 14:15 15:21 
343° 33.3 2 38.0 9.3 oS = 55.9’ 06:09 07:01 : :06 14:02 : 
: 17.2 | 356° 23°47.3 -5.5' , 56° : 07:41 12: 15:10 
12 358° 33.4 06.3 9.3’ 93° ‘ 55.9 06:26 07:17 51 13:48 14: 
. N16°16.5 ° 41.7  -5.6' , 58° . : 07:55 12:3 58 
13 13°33 : 10°34.6 9.3’ 55.9 06:46 07:37 : 35 13:32 14: 
- 38°33.5 15.8 |  25°03.0 ve rea eee es (ee _— a 12:14 13:13 ees 
15 45°39.6 15.1 39°31.4 9.4" 230.2 -5.9' 56.0" 11:49 12:48 14.07 
1 Ones ++ 14.4 53° a 23° 24.2 -6.0’ , Su - 
: 58°33.7 59.8 9.4 23° 56.0 Sun 
17 wataa 7 Pe 68°28.2 ve ne -6.2' 56.0" Day oe Time Mer iene Moon 
, 0 g2° : : -6.3' , 0 h : er.Pass. 
18 56.6 95° 56.0 12 P. Age 
i Peres N16°12.3 979954 = 23°05.6 -6.4' 56.1’ mm:ss — mmi:ss ie Upper Lower 26-28 
03° 33.9 116 re ee 9.5 N22°50.1  -6.5" ee ‘mm hh:mm = hh:mm_ | 10-19 
20 118° 34.0 ; 1°53.6 9.5" 39°59 5 56.1" 06:03 06:00 12-0 1% 
21 133°34.1 _ 10.9 126° 22.2 9.5’ 22° = -6.7' 56.1’ 06 05:57 05:54 12: 6 09:31 21:57 at 
22 | 148°34.1 clo oe Se | i ‘a cla ee @ 
23 163°34.2 On? poe 9.6" 92°31.9 SS 56.1" :06 11:16 93-42 | 
: 7.9 ' : a 56.2’ 
SD.=15.8 d=-0.7 9.6 22° 24.8 722! 56.2’ 
S.D.=15.2 
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August 08, 09, 10 (Sun., Mon., Tue.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 316°42.9 | 145°12.8 N04°50.0 | 158°46.5 N10°22.8 | 345°23.0  $12°59.0 4°17.6 $18°33.7 Alpheratz 357°37.4 =. 29°12.5 
1 331°45.4 | 160°12.5 48.8 | 173°47.5 22.2 0°25.7 59.1 19°20.3 33.8 Ankaa 353°09.7. — -42° 11.2 
2 346°47.9 | 175°12.3 47.5 | 188°48.5 21.6 | 15°28.5 59.2 | 34°22.9 33.9 Schedar 349°33.8 — 56°39.1 
3 1°50.3 | 190°12.1 ++ 46.2 | 203°49.5 ++ 21.0 | 30°31.3 - 59.3 | 49°256 ++ 33.9 Diphda 348°49.9 —--17°52.0 
4 16°52.8 | 205°11.8 45.0 | 218°50.5 20.4 | 45°34.0 59.4 | 64°28.2 34.0 Achernar 335°22.1.— -57°07.4 
5 31°55.2 | 220°11.6 43.7 | 233°51.4 19.8 | 60°36.8 59.6 | 79°30.9 34.0 Hamal 327°54.2.-.23°33.7 
6 46°57.7 | 235°11.4 NO04°42.5 | 248°52.4 N10°19.2 75°39.5  $§12°59.7 94°33.5 $§18°34.1 Polaris 315°18.6 89° 20.9 
7 62°00.2 | 250°11.1 41.2 | 263°53.4 18.6 | 90°42.3 59.8 | 109°36.2 34.1 Acamar — 315°13.9_-40°12.9 
8 77°02.6 | 265°10.9 39.9 | 278°54.4 18.0 | 105°45.1 —12°59.9 | 124°38.8 34.2 Menkar = 314" 09.1 ole 
9 92°05.1 | 280°10.6 ++ 38.7 | 293°554 -+ 17.4 | 120°47.8 13°00.0 | 139°41.5 -+ 34.2 Mirfak — 308° 32.3 49°'56.0 
10 | 107°07.6 | 295°10.4 37.4 | 308°56.3 16.8 | 135°50.6 00.1 | 154°44.1 34.3 Aldebaran = 290°42.9 1633.1 
11 | 122°10.0 | 310°10.2 36.2 | 323°57.3 16.2 | 150°53.4 00.2 | 169°46.8 34.3 Rigel 281°06.7 2 -8'10.5 
8 a 6 5 sf Ee 5 o e Capella 280°26.3 46°01.0 
12 | 137°12.5 | 325°09.9 NO04°34.9 | 338°58.3  N10°15.6 | 165°56.1  $13°00.4 | 184°49.4 $18°34.4 Beli Vo ete 639.9 
13. | 152°15.0 | 340°09.7 33.6 | 353°59.3 15.0 | 180°58.9 00.5 | 199°52.1 34.4 Eintis “ayeSome: -loeeare 
14 | 167°17.4 | 355°09.4 32.4 9°00.3 14.4 | 196°01.6 00.6 | 214°54.7 34.5 alien CopSCatlS “1°112 
15 | 182°19.9 | 10°09.2 ++ 311 | 24°01.2 ++ 13.8 | 211°04.4 - 00.7 | 229°57.4 ++ 345 Bae peo oe 
16 | 197°22.4 | 25°09.0 29.8 | 39°02.2 13.2 | 226°07.2 00.8 | 245°00.0 34.6 Carosus EAP RL OURO IDS 
O° fo} fo} ° ° - & 
17. | 212°24.8 | 40°08.7 28.6 | 54°03.2 12.7 | 241°09.9 00.9 | 260°02.7 34.6 Ges oReooe g aigeaae 
1g | 227°27.3 | 55°08.5 NO04°27.3 | 69°04.2 N10°12.1 | 256°12.7 $13°01.1 | 275°05.3 $18°34.7 Adhara 255°08.4 — -28°59.9 
19 | 242°29.7 | 70°08.3 26.1 | 84°05.2 11.5 | 271°15.5 01.2 | 290°08.0 34.7 Procyon 244°54.1 5°103 
20 | 257°32.2 | 85°08.0 24.8 | 99°06.1 10.9 | 286°18.2 01.3 | 305°10.6 34.8 Pollux 243°21.1 27°58.5 
21 | 272°34.7 | 100°07.8 ++ 23.5 | 114°07.1 ++ 10.3 | 301°21.0 + 01.4 | 320°13.3 ++ 348 Avior 234°16.4 —--59°34.6 
22 287°37.1 | 115°07.6 22.3 | 129°08.1 09.7 | 316°23.7 01.5 | 335°15.9 34.9 Suhail 222°48.8 -43°31.1 
23 | 302°39.6 | 130°07.3 21.0 | 144°09.1 09.1 | 331°26.5 01.6 | 350°18.6 35.0 Miaplacidus 221°39.7 —--69°48.3 
Mer.pass.:02:53 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus = 207°37.7 1°51.9 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1_ 6 1°38.3 
Denebola 82° 28.0 4° 27.3 
0 317°42.1 | 145°07.1 N04°19.7 | 159°10.1 N10°08.5 | 346°29.3 $13°01.7 5°21.2 $18°35.0 Gienah 175°46.7 —--17°39.6 
1 332°44.5 | 160°06.9 18.5 | 174°11.0 07.9 1°32.0 01.9 | 20°23.9 35.1 Acrux 173°036  -63°13.2 
2 347°47.0 | 175°06.6 17.2 | 189°12.0 07.3 | 16°34.8 02.0 | 35°26.5 35.1 Gacrux 171°550  -57°14.1 
3 2° 49.5 190° 06.4 ++ 15.9 204° 13.0 ++ 06.7 31°37.6 8 OQ. 50° 29.2 o* 35.2 Alioth 66°15.8 55°50.9 
4 17°51.9 | 205°06.2 14.7 | 219°14.0 06.1 | 46°40.3 02.2 | 65°31.8 35.2 Sries 58°25.4 -11°16.3 
5 32°54.4 | 220°05.9 13.4 | 234°15.0 05.5 | 61°43.1 02.3 | 80°34.5 35.3 Alkaid 52°54.4 49° 12.7 
6 47°56.9 | 235°05.7 N04°12.1 | 249°16.0 N10°04.9 | 76°45.8 $13°02.4 | 95°37.1 $18°35.3 Hadar  148°40.0 —--60°28.7 
7 62°59.3 | 250°05.5 10.9 | 264°16.9 04.3 | 91°48.6 02.6 | 110°39.8 35.4 Menkent  148°01.0 — -36° 28.6 
8 78°01.8 | 265°05.2 09.6 | 279°17.9 03.7 | 106°51.4 02.7 | 125°42.4 35.4 Arcturus 45°50.5 9° 04.5 
9 93°04.2 | 280°05.0 ++ 08.3 | 294°18.9 ++ 03.1 | 121°54.1 - 02.8 | 140°45.1 ++ 35.5 Rigil Kent. 39°44.1 — -60°55.6 
10 | 108°06.7 | 295°04.8 07.1 | 309°19.9 02.5 | 136°56.9 02.9 | 155°47.7 35.5 Kochab 137°19.9 —- 74°04.4 
11 123°09.2 | 310°04.5 05.8 | 324°20.9 01.9 | 151°59.7 03.0 | 170°50.4 35.6 Zuben’ ubi 36°59.1 -16°07.8 
12 138°11.6 | 325°04.3 N04°04.5 | 339°21.8 N10°01.3 | 167°02.4 $13°03.1 | 185°53.0 $18°35.6 Alphecca 26°06.1 26° 38.8 
13. | 153°14.1 | 340°04.1 03.3 | 354°22.8 00.7 | 182°05.2 03.3 | 200°55.7 35.7 Antares 112°19.1 — -26° 28.8 
14 168°16.6 | 355°03.8 02.0 9°23.8 10°00.1 | 197°08.0 03.4 | 215°58.3 35.7 Atria 07°15.5 — -69°04.1 
15 183°19.0 10° 03.6 04°00.7 24° 24.8 09°59.5 | 212°10.7 ++ 03.5 | 231°01.0 ++ 35.8 Sabik 02°05.8 — -15°45.0 
16 198° 21.5 25°03.4 03°59.5 39°25.8 58.9 | 227°13.5 03.6 | 246°03.6 35.8 Shaula 96°13.9 — -37°07.2 
17 | 213°24.0 | 40°03.1 58.2 | 54°26.8 58.3 | 242°16.3 03.7 | 261°06.3 35.9 Rasalhague 96" 00.9 2°32.8 
1s | 228°26.4 | 55°02.9 No03°56.9 | 69°27.7 NO09°57.7 | 257°19.0 $§13°03.8 | 276°08.9 $18°35.9 2 oe ae a 
19 | 243°28.9 | 70°02.7 55.7 | 84°28.7 57.1 | 272°21.8 03.9 | 291°11.6 36.0 ene ree Bane SRSA A 
20 | 258°31.3 | 85°02.5 54.4 | 99°29.7 56.5 | 287°24.6 04.1 | 306°14.2 36.1 ‘ a 7EOeG gr «<b 
21 273°33.8 | 100°02.2 ++ 53.1 | 114°30.7 ++ 55.9 | 302°273 ++ 04.2 | 3219169 ++ 361 ee Cae Ree 
22 | 288°36.3 | 115°02.0 51.9 | 129°31.7 55.3 | 317°30.1 04.3 | 336°19.5 36.2 Beek egopge. deee aS 
° ° ° ° : = . 
23 | 303°38.7 | 130°01.8 50.6 | 144°32.6 54.7 | 332°32.9 04.4 | 351°22.2 36.2 Bek: aeteror sae doLe 
Mer. pass. :02:49 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.7 d-0.1 m0.2 Enif 33°41.2 9°58.5 
AINa'ir —-27°36.0.-—- -46°51.3 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.4 
0 | 318°41.2 | 145°01.5 N03°49.3 | 159°33.6 N09°54.1 | 347°35.6  $13°04.5 6°24.8  $18°36.3 Scheat = -13°'47.6 028 "11.9 
1 | 333°43.7 | 160°01.3 48.0 | 174°34.6 53.5 2°38.4 04.6 | 21°27.5 36.3 Markabi _19)32:4. = 1b219:3 
2 348°46.1 | 175°01.1 46.8 | 189°35.6 52.9 | 17°41.2 04.8 | 36°30.1 36.4 Aug 08 Sun SHA Mer.pass 
3 3°48.6 | 190°00.9 ++ 45.5 | 204°36.6 ++ 52.3 | 32°43.9 - 04.9 | 51°32.8 > 36.4 Venus 188°29.9 14:19 
4 18°51.1 | 205°00.6 44.2 | 219°37.6 51.7 | 47°46.7 05.0 | 66°35.4 36.5 Mars  202°03.6 13:24 
5 33°53.5 | 220°00.4 43.0 | 234°38.5 51.1 | 62°49.5 05.1 | 81°38.1 36.5 Jupiter 28° 40.0 00:58 
6 48°56.0 | 235°00.2 NO03°41.7 | 249°39.5 NO09°50.5 | 77°52.2 $13°05.2 | 96°40.7 $18°36.6 Saturn _47°34.7 23:39 
7 63°58.5 | 249°59.9 40.4 | 264°40.5 49.9 | 92°55.0 05.3 | 111°43.4 36.6 
8 | 79°00.9 | 264°59.7 39.2 | 279°41.5 49.3 | 107°57.8 05.5 | 126°46.0 oF ollie aa 
9 94°03.4 | 279°59.5 ++ 37.9 | 294°42.5 ++ 48.7 | 123°00.5 + 05.6 | 141°48.7 ++ 36.7 Mars 201°28.0 13-22 
10 | 109°05.8 | 294°59.3 36.6 | 309°43.4 48.1 | 138°03.3 05.7 | 156°51.3 36.8 Jupiter 28°47.2 00:54 
11 | 124°08.3 | 309°59.0 35.3 | 324°44.4 47.5 | 153°06.1 05.8 | 171°54.0 36.8 Sunn. ~AgeaOS 5554 
12 | 139°10.8 | 324°58.8 NO03°34.1 | 339°45.4 N09°46.9 | 168°08.8 $13°05.9 | 186°56.6  $18°36.9 
13 | 154°13.2 | 339°58.6 32.8 | 354°46.4 46.3 | 183°11.6 06.0 | 201°59.3 36.9 Aug 10 Tue SHA — Mer.pass 
14 169°15.7 | 354°58.4 31.5 9°47.4 45.7 | 198°14.4 06.2 | 217°01.9 37.0 Venus —186°20.3 14:20 
15 | 184°18.2 9°58.1 ++ 303 | 24°48.4 ++ 45.1 | 213°17.1 * 06.3 | 232°046 ++ 37.0 Mars 200°52.4 13:21 
16 | 199°20.6 | 24°57.9 29.0 | 39°49.3 44.5 | 228°19.9 06.4 | 247°07.2 37.1 Jupiter 28 "54.4 00:49 
17 214° 23.1 39°57.7 27.7 54°50.3 43.9 | 243°22.7 06.5 | 262°09.9 37.1 Saturn 47° 43.6 23:30 
1g | 229°25.6 | 54°57.5 NO03°26.4 | 69°51.3 N09°43.3 | 258°25.4 $13°06.6 | 277°12.5 $18°37.2 Horizontal parallax 
19 | 244°28.0 | 69°57.2 25.2 | 84°52.3 42.7 | 273°28.2 06.7 | 292°15.2 37.2 Verius: 0.1 
20 | 259°30.5 | 84°57.0 23.9 | 99°53.3 42.1 | 288°31.0 06.9 | 307°17.8 37.3 Mars: 0.1 
21 | 274°33.0 | 99°56.8 ++ 22.6 | 114°54.3 ++ 41.5 | 303°33.7 ++ 07.0 | 322°205 ++ 373 
22 | 289°35.4 | 114°56.6 21.3 | 129°55.2 40.9 | 318°36.5 07.1 | 337°23.1 37.4 
23 | 304°37.9 | 129°56.3 20.1 | 144°56.2 40.3 | 333°39.3 07.2 | 352°25.8 37.5 
Mer.pass.:02:45 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.1 m0.2 
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2021 August 08 to Aug. 10 




























































































































































































h Sun M 
= GHA Dec GHA % “ 
178° 34.3 N16° ec d H 
1 193°34.4 6 Bae 184° 16.6 9.77 N22°17.6 = 7 Lat. Twilight 
2 208° 34.5 ee 198° 45.2 97° sania 56.2’ Naut. Civil Sunrise | Sunset _ Twilight 
3 993° 34.5 . . 213°14.0 9.7’ 22°99. . oa 56.2’ N 72° Civil Naut. 
. 05.9 | 227° : 8 7.5' 56.3’ 01:37 5 
4 238° 34.6 05.2 fet 9.8 21°55.2 77 3 N 70° : 22:26 
5 253° 34.7 242°115 9.8" 31° 77 56.3 68° 02:24 21:4 
04.5 | 256°40 475 -7.8' 56.3 00:34 42 
6 268°34.8 N16°03.8 a. as 21°39.6 7.9' 563° 66" 01:47 nae ae = 
7 283° 34. . A 9.9° N21° ey, ; 64° ; : 20:52 29: 
tll) Seccees 03.0 | 285°38.0 9.9 21°37 8.0" 56.4 let. eee ee ee re 
" 313°35.0 : O16 ee 99° -21°15.4 83 eee 60° | 01:36 03:08 es 20:21 21:22 23:24 
10 328° 35.1 5.8 10.0' 1°07. oo A ° : ‘ :00 20:09 21: : 
. 00.9 329°04 : 1°07.1 -8.4 56.4’ N 58 02:08 ‘ . 1:03 22:30 
stieas wo eee Ge a 85 564 ae eee ee ee oe 
35.3. N15°59.5 599. , 1 -8.6' 56.5’ 4 02:49 «03: :50 20:35 O1: 
13 13°35.4 : 358°02.9 10.1’ N20° ; 5 52° : :45 04:27 19:42 ; 38 
58.8 | 12° S 0°41.5  — -8.7" : 03:04 03:55 20:24 21:20 
14 28°35.5 32.0 10.1 20° 56.5 50° : 04:35 19:35 : 
: 58.0 | 27° ; 32.7 -8.8' 03:16 04:04 20:14 21:06 
S| ee uch | Ge Be eer St Be ealee oe me | om foot 2 
5.6 56.6 Sem : 20° 14.8 -9.1' : N 40° 04: . : 19:48 20:2 
17 73°35.7 55°59.5 10.2’ ~—-20° 1 56.6" é 00 04:36 = (05:06 ie 
55.9 | 70°28.7 05.7 = -9.2' 56.6" 35 04:16 04: 19:04 19:34 20: 
18 88°35.8 Ni5° : 10.3 19°56.5 , : 30° 48 05:16 18: :10 
' 15°55.2 ° : -9.3 56.6’ 04:28 04:5 :55 19:22 19: 
19 103°35.9 84°58.0 10.3’ N19° 20° 58 05:24 18:4 :55 
: 54.4 ° : 9°47.1 -9.4’ , 04:48 05:1 ‘47 19:12 19: 
20 118°36.0 99°27.3 10.3" 19° : 56.6 N 10° 215 05:38 18:3 “2 
: 53.7 ° ; 9°37.7 -9.5’ : 05:03 05:29 :33 18:56 19:2 
21 133°36.1 113°56.7 10.4’ 19° : 56.6 0° : 05:51 18:20 :23 
: + 53.0 128° aes 9°28.1 -9.6' ' 05:16 05:41 ‘ . 18:42 19:08 
22 148° 36.1 26.1 10.4 19° 56.7 06:02 18:09 
: 52.3 | 142° : 18.5 97° 56.7’ S 10° 05:27 : : 18:30 18:55 
23 163°36 2 55.5 10.5 19° 6.7 : 05:52 06:13 
: 51.6 157°25 at 9° 08.7 -9.8' 56.7’ 20° 05:36 : : 17:58 18:19 3 
SD.=15.8 d—-0.7 —_ 18°58.8 -9.9' 56.7’ 30° | 05:46 eu ee 11:08 18:09 i 
Mon GH S.D.=15.4 35° | 05:50 06:20 06. 17:32 17:57 18:26 
mn Dec GHA D 40 05:55 06:27 foe 17:25 17:51 —s«18:21 
0 178°36.3 N15°50.9 | 171° ee d HP 45° | 06:00 06:35 56 | 17:16 = 17:44 18:16 
: 195 304 50.1 te 10.5' = N18°48.8 = -10.0' 56.8" S50° | 06:06 06 Hew 17:06 17:36 18:11 
: oo rare: mer neat “tor 568" Selig oe ell eee eee 
: 3° 36.6 - 48.7 | 215°23. 6 18°28.6 -10.2’ 56.8’ 54° 06:10 06: = 16:47 17:24 18: 
238° 36.7 3.3 10.7 18° ad 6.8 © :53 07:31 16: ; 8:04 
5 48.0 | 229°5 18.3 -10.3' 56.8’ 56 06:13 06: ‘41 17:19 18: 
253° 36.3 3.0 10.7 18° ; 8 ° ‘57 07:38 16: 8:01 
é 47.2 | 244°227 10.7 oe ee 58° | 06:16 07:03 07:46 6:34 17:14 17:59 
; eters N15°46.5 | 258°52.4 ine 17°57.4 -10.5' 56.9" S 60 06:19 07:09 07:55 res 17:09 17:56 
36.9 : 8 N17°46. “106 ’ ; 117 17:0 2 
8 | 298°37.0 Pe are Pee an. sae Lat Moonti 34788 
: 5.1 287° : i -10.7 ‘ at. onrise 
9 313°37 52.0 10.9 5 56.9 Sun Moon 
A - 443 | 302° : 17°25.3 -10.8" ; Mon Tue set 
+ 328° 37.2 43.6 ee 10.9' 17°14.4 10.9" a N 72° : Sun Mon Tue 
i , : ae .0" = 4: 
343°37.3 | aia 3 10.9 eee er Ze “ae 22 22:48 22-06 
12 358° 37.4 ° oD 16°52.4  - 68° 15 04:49 | 23: 
13 13°37 5 N15°42.2 345°51.8 11.0 N16°41 11.1 57.0’ ne a 03:01 05:09 | 22:19 21:52 
. 41.4 Soa. : 2  -11.2 ' 01:25 03: : : 21:57 21: 
14 28°37.6 0° 21.8 11.1 16° 57.0 64° 31 05:25 21: :40 
. 40.7 ° 29.9 =11.3' 4 02:05 03: 152 21:40 21: 
15 43° 37.6 14°51.9 11.1 16° . 57.1 62° :53 05:38 21: 1:31 
: * 40.0 29° : 6°18.6 -11.4 02:32 04:1 ; 28 21:26 21:2 
7 a ae ese dist. teks cae ae 60° | 0053 0425 ones | 2054 21.08 21.16 
73° 37.8 38.5 58°22, . 15°556 -116 571 N 58° 03:1 : 20:54 21:03 21:10 
18 38°3 3 12 15° 43.9 ; ; ° 100 (04:37 06:06 ; : 
19 ica 7.9  N15°37.8 72°526 1 : -11.7 57.1 56 03:25 04:48 06. 20:41 20:55 21:04 
- 103°38.0 foul eaeoe e oe Ni5°32.2 11.8" 57.2 54° | 03:37 (04:57 are 20:30 20:47: ~=—=—«20:59 
1 ‘ 8738.1 36.3 101°53.1 113 15°20.4 -11.3' 57.2 52° 03:48 05:06 ae 20:20 20:39 20:55 
22 i. * 35.6 116°23.5 11. 15° 08.5 -11.9" 57.2 50° 03:58 05:13 ee 20:11 20:33 20:51 
a5 pe 34.9 | 130°538 ia 14°56.6  -12.0" 57.2 45° | 04:19 05:29 a 20:03 20:27 20-48 
63°38.4 34.2 | 145°24.3 A 14°44.5 -12.1 57.2 N 40° 04: ae 19:46 20:15 20:40 
SD.= : 11.4 14°32 : 6 :35 05:42 06: : : 
=15.8 d—-0.7 A -12.2' 57.3’ 35 04:49 05:53 ee 19:32 20:04 20:33 
a S.D.=15.5 30° | 05:01 06:02 58 19:20 19:55 20:2 
GHA ° 07:05 ‘ 8 
Dec GHA 20 05:21 06:1 19:09 19:48 20. 
0 178° es Dec N 10° :19 07:16 18: :23 
38.5 N15°33.4 ° d HP 10 05:39 06: 51 19:34 20: 
1 193°38 : 159°54.7 11.5 N14° 0° 33 07:26 18:35 :14 
2 ert 32.7 | 1749052 115 ee 123’ 573" : 05:56 06:47 07:36 ie 36 isi 20:06 
. 32.0 ° : : -12.3’ ' 10° 06: ‘ : : :10 19: 
: | free 32 | doses He sed “3s alee ee ee 198i 
8 30.5 ore ; 13°43.0 -12.5 a 30° 0 : : 55 17:49 : : 
5 253° 38.9 , 217°56.9 11.6 13° : 57.4 ° 6:50 07:30 08:07 : 18.47 19:43 
. 298 | 232°975 : 30.5 -12.6' 57.4’ 35 07:02 OF: 17:30 18:32 19: 
268°39.0 N15°29.0 Tieecae abe 13°17.8 9 -12.7' 57.4" 40° | 07:15 lee ae 17:19 18:24 nee 
8 pee 28.3 | 261°28.9 oO eee -12.77 57.4’ 45° 07:31 08:02 08:29 fh 18:15 19:23 
. 27.6 | 275°59. ake 52.4 -12.8 ' S 50° 07: , : 18:03 19:16 
9 313°39 . 59.6 11.7 12° : 57.4 51 08:17 08: : 
for) Seeeaa 26.8 | 290°30.3 11.8" °39.6 = -12.9" 57.5" 52° | 08:00 08:24 39 | 16:34 17:50 19:07 
9.4 26.1 . 12°26.7.—--12.9" : 54° : 08:44 16:25 : 
11 | 343°30.5 eee. Ge, “eee i a |e a fe Te 
12 358° 39.6 19 11.8 12°00.6 a te ° 08:41 08:55 : 18:59 
. N15°24.6 | 334° . ; -13.1' 57.5’ 58 08:35 : 16:04 17:28 : 
13 13°390.7 20 eee 11.9 N11°47.5  -13.1' 5 60° 08.51 ee 09:02 15:51 17:19 re 
14 28°39 48°33.7 11.9" ° : 57.5 9:02 09:09 : 18:49 
8 23.1 ° 11°34.3 -13.2' ; 15:36 17.09 18. 
15 43°39.9 + 22.4 oe 11.9" 11°21.1 133 57.6 Sun 8:42 
: ‘ 7°35. , : -13.3' 57.6’ 
7 | gsra04 sir | 339068 120 0egae ida sre: || Day Barge slime Mer. (ae 
: 20.9 46°37.5 my 54.4 = -13.4 57.6' 00 12h P eter a8: Age 
; 1 : ‘ass 
i 88° 40.2 N15°20.2 61S08.5 ae 10°41.0 -13.5’ 57.6’ mm:ss mmi:ss hh:mm oe Lower 0-2 
20 | i1e°40.4 Sell netee aoe te eee oe 08 | 05m3 0539 1208 | 22 oe 
; 18.7 90° V ; -13.6' 57.7" 09 | (05:35 :08 = > 
21 133°40.5 es oe 121 10°003 nae) 7 10 aa 05:30 12:06 12:58 00:34 \ 
148° 40.6 17 12:1' ° : 7.7 E 05:22 12: : : 
17.2 119° 09° 46.6 -13.7 , :05 13:47 ‘ 
23 163° 40.7 ; 19°12.9 = 12.1’ 09°32.9 vo BLT : 01:23 
: 16.5 | 133°44.0 12.2’ poeta. -13.8' 57.7’ 
D.=15.8 d—-0.7 19.1 -13.8’ 57.8’ 
S.D.=15.7 














149 





August 11, 12, 13 (Wed., Thu., Fri.) 
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Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
) 319°40.3 | 144°56.1 NO03°18.8 | 159°57.2 NO09°39.7 | 348°42.0 $13°07.3 7°28.4 $18°37.5 Alpheratz 357°37.4 29°12.5 
1 334°42.8 | 159°55.9 17.5 | 174°58.2 39.1 3°44.8 07.4 | 22°31.0 37.6 Ankaa 353°09.6 = -42° 11.2 
2 349°45.3 | 174°55.7 16.3 | 189°59.2 38.5 | 18°47.6 07.6 | 37°33.7 37.6 Schedar 349°33.8 — 56°39.1 
3 4°47.7 | 189°55.5 ++ 15.0 | 205°00.2 ++ 37.9 | 33°50.3 - 07.7 | 52°36.3 ++ 37.7 Diphda 348°49.9 —--17°52.0 
4 19°50.2 | 204°55.2 13.7 | 220°01.1 37.3 | 48°53.1 07.8 | 67°39.0 37.7 Achernar 335°22.1_—--57°07.4 
5 34°52.7 | 219°55.0 12.4 | 235°02.1 36.7 | 63°55.9 07.9 | 82°41.6 37.8 Hamal 327°54.2.—-23°33.7 
6 49°55.1 | 234°54.8 NO3°11.2 | 250°03.1 N09°36.1 | 78°58.6 $13°08.0 | 97°44.3  $18°37.8 Polaris 315°17.2 89°20.9 
7 64°57.6 | 249°54.6 09.9 | 265°04.1 35.5 | 94°01.4 08.1 | 112°46.9 37.9 Acamar — 315°13.9 -40°12.9 
8 80°00.1 | 264°54.4 08.6 | 280°05.1 34.9 | 109°04.2 08.3 | 127°49.6 37.9 Menkar == 31409.0 e102 
9 95°02.5 | 279°54.1 ++ 07.3 | 295°06.1 -+ 34.3 | 124°07.0 - 08.4 | 142°52.2 ++ 38.0 Mirfak — 308° 32.2 49°'56.0 
10 | 110°05.0 | 294°53.9 06.1 | 310°07.0 33.7 | 139°09.7 08.5 | 157°54.9 38.0 Aldebaran = 290° 42.9 16° 33.1 
11 | 125°07.4 | 309°53.7 04.8 | 325°08.0 33.1 | 154°12.5 08.6 | 172°57.5 38.1 Rigel 281°06.7  -8'10.5 
12 | 140°09.9 | 324°53.5 NO03°03.5 | 340°09.0 N09°32.5 | 169°15.3 $13°08.7 | 188°00.2 $18°38.1 Sie Saas ies 
13. | 155°12.4 | 339°53.2 02.2 | 355°10.0 31.9 | 184°18.0 08.8 | 203°02.8 38.2 Binsin a7eSomes ~coeea ee 
14 | 170°14.8 | 354°53.0 03°01.0 10°11.0 31.2 | 199°20.8 09.0 | 218°05.5 38.2 Wis Cina cope Pq 
15 | 185°17.3 9°52.8 02°59.7 | 25°12.0 ++ 30.6 | 214°23.6 ++ 09.1 | 233°081 -+ 383 Betel 3705553 50547 
16 | 200°19.8 | 24°52.6 58.4 | 40°13.0 30.0 | 229°26.3 09.2 | 248°10.8 38.3 EGE COSTE nO. ceso eS 
17 | 215°22.2 | 39°52.4 57.1 | 55°13.9 29.4 | 244°29.1 09.3 | 263°13.4 38.4 Weems! “geheog ji. cteeane 
1g | 230°24.7 | 54°52.2 NO02°55.9 | 70°14.9 NO09°28.8 | 259°31.9 $13°09.4 | 278°16.1 $18°38.4 Adhara 255°08.4 —--28°59.9 
19 245° 27.2 69°51.9 54.6 85°15.9 28.2 | 274°34.6 09.5 | 293°18.7 38.5 Procyon 244°54.0 5°10.3 
20 | 260°29.6 | 84°51.7 53.3 | 100°16.9 27.6 | 289°37.4 09.7 | 308°21.4 38.5 Pollux 243°21.1 27°58.5 
21 275°32.1 99°51.5 ++ 52.0 | 115°17.9 ++ 27.0 | 304°40.2 + 09.8 | 323°24.0 ++ 38.6 Avior 234°16.4 -59° 34.6 
22 290°34.6 | 114°51.3 50.7 | 130°18.9 26.4 | 319°43.0 09.9 | 338°26.7 38.6 Suhail 222°48.8 -43°31.0 
23 305° 37.0 129°51.1 49.5 145°19.8 25.8 334°45.7 10.0 353° 29.3 38.7 Miaplacidus 221°39.7 -69° 48.2 
Mer.pass.:02:41 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207°37.7 1°51.9 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 6 1°38.3 
Denebola 182° 28.1 4° 27.3 
0 320°39.5 | 144°50.8 NO02°48.2 | 160°20.8 NO09°25.2 | 349°48.5 $13°10.1 8°32.0  $18°38.7 Gienah 175°467 -17°39.6 
1 335°41.9 159°50.6 46.9 175° 21.8 24.6 4°51.3 0.2 23° 34.6 38.8 Acrux 173°03.6 -63° 13.2 
2 350°44.4 | 174°50.4 45.6 | 190°22.8 24.0 | 19°54.0 0.4 | 38°37.3 38.8 Gacrux 171°551 -57°14.1 
3 5°46.9 189°50.2 - 44.4 205° 23.8 + 23.4 34°56.8 *+ 10.5 53°39.9 ++ 38.9 Alioth 166°15.8 55°50.9 
4 20°49.3 204°50.0 43.1 220°24.8 22.8 49°59.6 0.6 68° 42.6 38.9 Spica 158°25.4—-11°16.3 
5 35°51.8 219° 49.8 41.8 235° 25.8 22.2 65°02.4 0.7 83° 45.2 39.0 Alkaid 152°54.4 49°12.7 
6 50°54.3 | 234°49.5 N02°40.5 | 250°26.7 NO09°21.6 | 80°05.1 $13°10.8 | 98°47.8 $18°39.0 Hadar 148°40.1 —_-60°28.7 
7 65°56.7 | 249°49.3 39.2 | 265°27.7 21.0 | 95°07.9 0.9 | 113°50.5 39.1 Menkent  148°01.0 — -36°28.6 
8 80°59.2 | 264°49.1 38.0 | 280°28.7 20.4 | 110°10.7 1.1 | 128°53.1 39.1 Arcturus  145°50.6 9°04.5 
9 96°01.7 | 279°48.9 ++ 36.7 | 295°29.7 ++ 19.8 | 125°13.4 ++ 11.2 | 143°558 ++ 39.2 Rigil Kent. 139°44.2 —_ -60°55.6 
1o | 111°04.1 | 294°48.7 35.4 | 310°30.7 19.1 | 140°16.2 1.3 | 158°58.4 39.3 Kochab 137°20.0. —- 74°04.4 
11 126°06.6 | 309°48.5 34.1 | 325°31.7 18.5 | 155°19.0 1.4 | 174°01.1 39.3 Zuben'ubi 136°59.1 —_ -16° 07.8 
12 | 141°09.0 | 324°48.2 N02°32.9 | 340°32.6 N09°17.9 | 170°21.8  $13°11.5 | 189°03.7 $18°39.4 Alphecca  126°06.1 —.26°38.8 
13 | 156°11.5 | 339°48.0 31.6 | 355°33.6 17.3 | 185°24.5 1.6 | 204°06.4 39.4 Antares = 112°19.1  -26°28.8 
14 | 171°14.0 | 354°47.8 30.3 | 10°34.6 16.7 | 200°27.3 1.8 | 219°09.0 39.5 Atria 107°15.6 — -69°04.1 
15 186° 16.4 9° 47.6 ++ 29.0 25° 35.6 ++ 16.1 | 215°30.1 ++ 11.9 | 234°11.7 ++ 39.5 Sabik — 102°05.8 = -15° 45.0 
16 | 201°18.9 | 24°47.4 27.7 | 40°36.6 15.5 | 230°32.8 2.0 | 249°14.3 39.6 Shaula—-96°13.9_— -37°07.2 
17 | 216°21.4 | 39°47.2 26.5 | 55°37.6 14.9 | 245°35.6 2.1 | 264°17.0 39.6 Rasalhague 96° 00.9 2°32.9 
1g | 231°23.8 | 54°47.0 N02°25.2 | 70°38.6 No09°14.3 | 260°38.4 $13°12.2 | 279°19.6 $18°39.7 2 ae cee ae 
19 | 246°26.3 | 69°46.7 23.9 | 85°39.5 13.7 | 275°41.2 2.4 | 294°22.3 39.7 ae Se apahe  aacae 4 
20 | 261°28.8 | 84°46.5 22.6 | 100°40.5 13.1 | 290°43.9 2.5 | 309°24.9 39.8 ‘i he FeOEHIGT » <onDIRS 
21 276° 31.2 99° 46.3 ++ 21.3 | 115°41.5 ++ 125 | 305°46.7  -- 126 | 3249276 -- 39.8 este oe mame 
22 | 291°33.7 | 114°46.1 20.1 | 130°42.5 11.9 | 320°49.5 2.7 | 339°30.2 39.9 eee egog6. Jeet aa6 
fo} fo} ° ° A = . 
23 | 306°36.2 | 129°45.9 18.8 | 145°43.5 11.3 | 335°52.2 2.8 | 354°32.9 39.9 enc Saetere” apse 
Mer.pass.:02:37 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.1 m0.2 Enif 33°41.2 9°58.5 
AI Na'ir —-27°36.0.—- -46°51.3 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.4 
o | 321°38.6 | 144°45.7 NO2°17.5 | 160°44.5 N09°10.7 | 350°55.0  $13°12.9 9°35.5 $18°40.0 aaa ne sae 
1 | 336°41.1 | 159°45.5 16.2 | 175°45.5 10.0 5°57.8 3.1 | 24°38.2 40.0 aike 13) 32.4 me 193 
2 351°43.5 | 174°45.3 14.9 | 190°46.4 09.4 | 21°00.6 3.2 | 39°40.8 40.1 || Aug 11 Wed SHA Mer.pass 
3 6°46.0 | 189°45.0 ++ 13.7 | 205°47.4 -+ 08.8 | 36°03.3 ++ 133 | 54°43.4 ++ 40.1 Venus 185°15.8 14:20 
4 21°48.5 | 204°44.8 12.4 | 220°48.4 08.2 | 51°06.1 3.4 | 69°46.1 40.2 Mars  200°16.9 13:19 
5 36°50.9 | 219°44.6 11.1 | 235°49.4 07.6 | 66°08.9 3.5 | 84°48.7 40.2 Jupiter 29° 01.7 00:45 
6 51°53.4 | 234°44.4 N02°09.8 | 250°50.4 NO09°07.0 81°11.7 $13°13.6 99°51.4 $18°40.3 Saturn 47° 48.1 23:26 
7 66°55.9 | 249°44.2 08.5 | 265°51.4 06.4 | 96°14.4 3.8 | 114°54.0 40.3 
8 81°58.3 | 264°44.0 07.3 | 280°52.4 05.8 | 111°17.2 3.9 | 129°56.7 4o.4 || Aus ae ae ct y 
9 97°00.8 | 279°43.8 *+ 06.0 | 295°53.3 ++ 05.2 | 126°20.0 ++ 14.0 | 144°59.3 - 40.4 Mars 199°41.3 13:18 
10 112°03.3 | 294°43.6 04.7 | 310°54.3 04.6 | 141°22.7 4.1 | 160°02.0 40.5 Jupiter 29°09.0 00:41 
11 | 127°05.7 | 309°43.3 03.4 | 325°55.3 04.0 | 156°25.5 4.2 | 175°04.6 40.5 scars, Agee 93.22 
12 | 142°08.2 | 324°43.1 NO02°02.1 | 340°56.3 N09°03.4 | 171°28.3 $13°14.3 | 190°07.3 $18°40.6 = 
13 157°10.6 | 339°42.9 02°00.8 | 355°57.3 02.7 | 186°31.1 4.5 | 205°09.9 40.6 Aug 13 Fri SHA Mer.pass 
14 | 172°13.1 | 354°427 = 01°59.6 | 10°58.3 02.1 | 201°33.8 4.6 | 220°12.6 40.7 Venus 183°07.1 ee 
15 | 187°15.6 9°425 ++ 583 | 25°59.3 ++ 015 | 216°366 ++ 14.7 | 235°15.2 * 40.7 Mars 199 05.9 13:16 
16 | 202°18.0 | 24°42.3 57.0 | 41°00.2 00.9 | 231°39.4 4.8 | 250°17.9 40.8 Jupiter 2916.4 00:36 
17 217° 20.5 39°42.1 55.7 56° 01.2 09°00.3 | 246°42.2 4.9 | 265°20.5 40.8 Saturn 47° 56.9 23:18 
1g | 232°23.0 | 54°41.9 NO1°54.4 | 71°02.2 NO08°59.7 | 261°44.9 $13°15.1 | 280°23.1 $18°40.9 Horizontal parallax 
19 | 247°25.4 | 69°41.7 53.2 | 86°03.2 59.1 | 276°47.7 5.2 | 295°25.8 40.9 Venus: 0.1 
20 | 262°27.9 | 84°41.5 51.9 | 101°04.2 58.5 | 291°50.5 5.3 | 310°28.4 41.0 Mars: 0.1 
21 | 277°30.4 | 99°41.3 ++ 50.6 | 116°05.2 -+ 57.9 | 306°53.3 ++ 15.4 | 325°31.1 - 41.0 
22 | 292°32.8 | 114°41.0 49.3 | 131°06.2 57.3 | 321°56.0 5.5 | 340°33.7 41.1 
23 | 307°35.3 | 129°40.8 48.0 | 146°07.2 56.7 | 336°58.8 5.6 | 355°36.4 41.1 
Mer.pass.:02:33 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.1 m0.2 





2021 August 11 to Aug. 13 
















































































































































































h Sun Moon 
ued GHe Dec GHA a Dec d ne Lat. ee : Sunrise Sunset Gi ene 
0 178°40.8 N15°15.8 | 148°15.2 12.2’ NO09°05.3 -13.9' 57.8 Naut. wl ae saat 
1 193° 40.9 15.0 162°46.4 2.2" 08°51.4 -13.9’ 57.8’ N 72° 02:03 22:00 
2 208° 41.0 143 | 177°17.6 = 12.2" 08°37.4 -14.0' 57.8" N 70° 02:41 21:24 
3 223°41.1 * 13.5 191°48.8 12.2 08°23.4 = -14.0’ 57.8" 68° 01:18 03:07 20:59 22:43 
4 238°41.2 12.8 206° 20.1 2.3' 08°09.4 -14.1' 57.9’ 66° 02:06 03:27 20:40 22:00 
5 253° 41.3 12.0 220°51.3 12.3' 07°55.3 -14.1' 57.9’ 64° 02:35 03:43 20:25 21:31 
6 268° 41.4 N15°11.3 235°22.6 12.3 NO7°41.1 -14.2’ 57.9’ 62° 01:10 02:57 03:56 20:12 21:10 22:52 
va 283° 41.5 10.6 249°53.9 2.3' 07° 26.9 -14.2’ 57.9’ 60° 01:52 03:14 04:07 20:01 20:53 22:13 
10 328°41.8 08.3 293° 27.9 12.4 06°44.1 -14.3 58.0 54° 02:57 03:51 04:33 19:36 20:17 21:11 
11 343°41.9 07.6 307°59.3 12.4 06° 29.8 -14.4 58.0’ 52° 03:10 04:01 04:39 19:30 20:08 20:58 
12 358° 42.0 N15°06.8 322°30.7 2.4' N06° 15.4 -14.4' 58.0’ 50° 03:22 04:09 04:45 19:24 20:00 20:46 
13 13°42.1 06.1 337°02.0 12.4' 06°00.9 -14.5' 58.0’ 45° 03:46 04:26 04:58 19:11 19:43 20:23 
14 28°42.2 05.3 | 351°334 12.4 05°46.4 14.5’ 58.0' || py age | 04:04 04:40 ~—« 05:09 | 19:01 19:30 ~——-20:05 
15 43° 42.3 * 04.6 6°04.8 2.4' 05 °31.9 14.5 58.1" 35° 04:18 04:51 05:18 18:52 19:19 9:51 
16 58°42.4 03.8 | 20°36.3 12.4" 05°17.4 = -14.6' 58.1" 30° | 0430 05:00 05.26 1844 19,09 19.30 
17 73°42.5 03.1 35°07.7 2.4 05°02.8 -14.6 58.1 20° 04:49 05:16 05:39 18:31 18:54 9:21 
18 88° 42.6 N15°02.3 49°39.1 2.4' N04° 48.2 -14.6' 58.1" N 10° 05:04 05:29 05:51 18:19 18:41 19:06 
19 103° 42.7 01.6 64° 10.6 12.4’ 04°33.5 -14.7' 58.1’ 0° 05:15 05:40 06:02 18:08 18:30 8:55 
20 118°42.8 00.8 78° 42.0 2.4' 04°18.9 -14.7' 58.1’ ° 7 : : . : 
21 133° 42.9 15°00.1 93°13.4 12.4' 04°04.2 -14.7' 58.2’ = a oe a ee oe io aps 
22 148° 43.0 14°59.3 107° 44.9 12.4 03° 49.4 -14.7' 58.2’ 30° 05:43 06:12 06:36 17:34 17:59 8:27 
23 163° 43.1 58.6 122°16.3 2:5 03° 34.7 -14.8 58.2 35° 05:48 06:17 06:44 17:27 17:53 3:23 
SD.=15.8 d=-0.7 S.D.=15.8 40° | 05:52 06:24 06:52 17:19 17:47 18:19 
ap 45° 05:56 06:31 07:02 17:09 17:40 8:14 
mm a= a le “ oat : | $50° | 06:01 06:39 07:13 | 16:57 17:32 8:10 
0 178° 43.2 N14°57.8 136°47.8 2:5 N03° 19.9 -14.8' 58.2 52° 06:03 06:43 07:19 16:52 17:28 18:08 
1 193° 43.3 57.1 151°19.2 12.5 03°05.1 -14.8' 58.2 54° 06:05 06:47 07:25 16:46 17:24 8:06 
2 208° 43.4 56.3 165°50.7 12.4 02°50.2 -14.8' 58.2’ 56° 06:07 06:51 07:31 16:40 17:20 18:04 
3 223°43.5 + 55.6 180° 22.1 2.4' 02°35.4 -14.9' 58.3’ 58° 06:10 06:56 07:39 16:32 17:15 8:01 
4 238° 43.6 54.8 194°53.6 12.4' 02°20.5 -14.9' 58.3’ S 60° 06:12 07:02 07:47 16:24 17:09 7:59 
5 253° 43.7 54.1 209° 25.0 2.4' 02°05.6 -14.9’ 58.3’ 
6 268°43.9 N14°53.3 | 223°56.5 2.4" N01°50.7 -14.9' 58.3 Lat. Moonrise ; Moonset ; 
7 283° 44.0 52.6 | 238°27.9 12.4 01°35.8 -14.9" 58.3" Wed Thu Fri Wed Thu Fri 
8 298° 44.1 51.8 252°59.3 2.4' 01°20.9 -14.9’ 58.3’ N 72° 06:46 08:58 11:10 21:35 21:07 20:38 
9 313° 44.2 - 51.1 | 267°30.7 12.4’ 01°05.9  -15.0’ 58.4’ 6 ; . ; ; ; ; 
10 | azecaes 203. | ascot ine a0es09 aso gpa’ || 702 | 0658 0859 1102 | 21:30 21402049 
11 343° 44.4 49.5 296° 33.5 2.4 00°36.0 = -15.0 58.4 66° 07:14 09:02 10:50 91:29 21-14 21:06 
12 358° 44.5 N14° 48.8 311°04.9 12.4’ NO0° 21.0 -15.0' 58.4’ 64° 07:21 09:02 10:45 21:19 21:16 91:12 
13 13° 44.6 48.0 325°36.3 12.4 N00°06.0 -15.0' 58.4’ 62° 07:26 09:03 10:41 21:17 21:17 21:18 
14 28°44.7 47.3 340° 07.6 2.4" ee a ae 60° 07:31 09:04 10:37 21:14 21:19 21:23 
15 43° 44.8 - 46.5 | 354°39.0 12.3’ 4. -15.0’ 58.5" 3 : : : ; : : 
16 58°44.9 45.8 9°103 123° 00°301 -15.0' 585° || N58" | 07:35 09:04 10:34 | 2412 21:20 21:28 
es ati a6 6 gaeaa. 48 Sie. aor eae 56 07:39 ~=—-:09:05 10:32 21:10 21:21 21:32 
. ; . . . i . 54° 07:42 09:05 10:29 21:09 21:22 21:35 
18 88° 45.2 N14°44.2 38°12.9 12.3 $01°09.1 -15.0’ 58.5’ 52° 07:45 09:06 10:27 21:07 21:22 21:38 
19 103°45.3 43.5 52°44.2 2.3' 01°24.1 -15.0’ 58.5’ 50° 07:48 09:06 10:25 21:06 21:23 21:41 
20 118°45.4 pe . oe Stee a 3 45° | 07:54 09:07 10:20 21:03 21:25 21:48 
21 133°45.5 + 42. 46.7 : 54. -15.0' 58.5" é : : : 
22 148° 45.6 412 96°17.9 22 02°09.2 -15.0' 58.6" N a0. 07:59 09:07 10:17 21:00 21:26 21:53 
23 163°45.7 40.4 110°49.1 122 02°24.2 -15.0’ 58.6" 35 08:03 09:08 10:14 20:58 21:27 21:58 
- - - - - - - 30° 08:06 09:08 10:11 20:56 21:28 22:02 
SD.=15.8 d=-0.8 S.D.=15.9 20° | 08:13 09:09 10:06 20:52 21:30 22:09 
: N 10° 08:18 09:10 10:02 20:49 21:32 22:16 
eS EHS pee =e . Dee a ad 0° | 08:24 09:11 09:59 | 20:46 21:33 ~=——-22:29 
0 178°45.8 N14°39.7 | 125°20.2 12.2" $02°39.2 -15.0" 58.6" || sige | 98:29 09:12 +0955 | 20:43 © 21:35 (22:28 
° , , , 
1 193° 45.9 38.9 | 130°514 12.1’ —02°54.2-15.0' 58.6" oo? |oRse Got fGel | oun sage. ooe4 
2 208° 46.0 38.2 | 1549225 121 03°09.2 -15.0" 58.6 s0% | oat 6949. 0046 | 2096 2108  docad 
3 223°46.1 - 37.4 | 168°53.6 121° —03°24.2 -15.0' 58.6" asf | Ohad. oola. oad | Suga Sige.  goug 
4 238° 46.3 36.6 | 183°24.6 12.0" —03°30.2-15.0' 58.6" aoe |'eeae’ opie . Guat tll opi gan! asso 
5 253°46.4 38.9 | 197°55.6 12.0 03°54. -15.0' 58.7 45° | 08:53 0015 0938 | 20.20 21:49 22:56 
6 268°46.5 N14°35.1 | 212°266 12.0  $04°091 -14.9' 58.7’ 3 . ; . . ; . 
7 283° 46.6 343 | 226°576 119° 049240 -149' 587’ || § is ae ae et a . eke 
é . : 5 , : : : : : : : 
8 298° 46.7 33.6 241° 28.5 11.9 04° 38.9 -14.9 58.7 54° 09:04 09:17 09:30 20:22 21:45 23:10 
9 313° 46.8 + 32.8 255°59.4 11.9’ 04°53.8 -14.9' 58.7’ 56° 09:07 09:18 09:28 20:20 2 46 23:13 
10 328° 46.9 32.0 270° 30.3 1.8’ 05°08.7 -14.9’ 58.7’ ° : : : : : ‘ 
7 Saino Sis-|) seta ade: Geen gh eee! 58 09:10 09:18 09:26 20:17 21:47 23:18 
. . : 2 . : . S 60° 09:14 09:19 09:23 20:15 21:48 23:22 
12 358° 47.2 N14°30.5 299°31.9 11.8’ $05°38.4 -14.8' 58.7’ 
13 13° 47.3 29.7 314°02.6 1.7’ 05°53.2 -14.8' 58.8’ Sun Moon 
14 28°47.4 29.0 328° 33.3 11.7’ 06°08.0 = -14.8" 58.8’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 43°47.5 * 28.2 | 343°04.0 1.6' 06°22.8 -14.8' = 58.8" 2 oo" 12h Pass Upper Lower 3-5 
16 58° 47.6 27.4 357° 34.6 11.6’ 06°37.5 -14.7’ 58.8’ mm:ss mm:ss hh:mm hh:mm hh:mm 10-27% 
v7 73°47.7 26.7 | 12°05.2 11.6 06°52.2  -14.7' 58.8" | So GE 0s ee 0348 =a 
18 88° 47.8 N14°25.9 26°35.7 1.5’ S$07°06.9 -14.7' 58.8" a 5 : : : ) 
19 103° 48.0 25.1 41°06.2 11.5" 07°21.6 -14.6' 58.8" oaey oe ee a — @ 
20 118° 48.1 24.4 55°36.7 11.4’ 07°36.2 -14.6' 58.8’ : : ; ’ : 
21 133° 48.2 + 23.6 70°07.1 1.4 07°50.8 -14.6' 58.9’ 
22 148° 48.3 22.8 84°37.4 11.3’ 08°05.3 -14.5' 58.9’ 
23 163°48.4 22.1 99°07.7 1,3° 08°19.8 -14.5' 58.9’ 
SD.=15.8 _ d=-0.8 S.D.=16.0 
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August 14, 15, 16 (Sat., Sun., Mon.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
) 322°37.8 | 144°40.6 NO1°46.7 | 161°08.1 N08°56.0 | 352°01.6 $13°15.8 10°39.0 $18°41.2 Alpheratz  357°37.3 29° 12.5 
1 337°40.2 | 159°40.4 45.5 | 176°09.1 55.4 7° 04.3 5.9 | 25°41.7 41.2 Ankaa 353°09.6 = -42° 11.2 
2 352°42.7 | 174°40.2 44.2 | 191°10.1 54.8 | 22°07.1 6.0 | 40°44.3 41.3 Schedar 349°33.8 56°39.1 
3 7°45.1 | 189°40.0 ++ 42.9 | 206°11.1 ++ 54.2 | 37°099 -- 161 55° 47.0 41.3 Diphda 348°49.9 —_-17°52.0 
4 22°47.6 | 204°39.8 41.6 | 221°12.1 53.6 | 52°12.7 6.2 | 70°49.6 41.4 Achernar 335°22.1.—-57°07.4 
5 37°50.1 | 219°39.6 40.3 | 236°13.1 53.0 67°15.4 6.3 85°52.3 41.4 Hamal = 327°54.2 23° 33.7 
6 52°52.5 | 234°39.4 NO01°39.0 | 251°14.1 N08°52.4 | 82°18.2 $13°16.5 | 100°54.9 $18°41.5 Polaris 315°15.6 89°20.9 
7 67°55.0 | 249°39.2 37.8 | 266°15.1 51.8 | 97°21.0 6.6 | 115°57.5 41.5 Acamar — 315°13.9_-40°12.9 
8 82°57.5 | 264°39.0 36.5 | 281°16.0 51.2 | 112°23.8 6.7 | 131°00.2 41.6 Menkar 314°09.0 e102 
9 97°59.9 | 279°38.8 ++ 35.2 | 296°17.0 ++ 50.5 | 127°265 ++ 16.8 | 146°02.8 41.6 Mirfak = 308°32.2 49°'56.0 
10 | 113°02.4 | 294°38.6 33.9 | 311°18.0 49.9 | 142°29.3 6.9 | 161°05.5 4.7 Aldebaran = 290°42.9 16 33.1 
11 128°04.9 | 309°38.3 32.6 | 326°19.0 49.3 | 157°32.1 7.0 | 176°08.1 41.7 Rigel 281 '06.7 810.5 
12 | 143°07.3 | 324°38.1 NO1°31.3 | 341°20.0 NO08°48.7 | 172°34.9 $13°17.2 | 191°10.8 $18°41.8 ie Soeeaee ies 
13 158°09.8 | 339°37.9 30.0 | 356°21.0 48.1 | 187°37.6 7.3 | 206°13.4 41.8 Bink. <o7e2086 ee ar a 
14 | 173°12.3 | 354°37.7 28.8 11°22.0 47.5 | 202°40.4 7.4 | 221°16.1 41.9 alvilasor COTE ARG eqs 
15 188° 14.7 9°37.5 ++ 27.5 | 26°23.0 ++ 46.9 | 217°43.2 +--+ 17.5 | 236°18.7 41.9 a S7abne oe 
16 | 203°17.2 | 24°37.3 26.2 | 41°23.9 46.3 | 232°46.0 7.6 | 251°21.4 42.0 ‘Carosus Ede Rd OF -uRo IOS 
° ° ° ° ° + | . 
17 | 218°19.6 | 39°37.1 24.9 | 56°24.9 45.7 | 247°48.7 7.8 | 266°24.0 42.0 Giiie’ oRSosRee sigue 
18 | 233°22.1 54°36.9 NO1°23.6 | 71°25.9 N08°45.0 | 262°51.5 $13°17.9 | 281°26.6  $18°42.1 Adhara  255°083 — -28°59.9 
19 | 248°24.6 | 69°36.7 22.3 | 86°26.9 44.4 | 277°54.3 8.0 | 296°29.3 42.1 Procyon 244°54.0 5°103 
20 | 263°27.0 | 84°36.5 21.1 | 101°27.9 43.8 | 292°57.1 8.1 | 311°31.9 42.2 Pollux 243°21.0 27°58.5 
21 278° 29.5 99° 36.3 ++ 19.8 | 116°28.9 ++ 43.2 | 307°59.8 -- 182 | 326°346 -- 42.2 Avior 234°16.4 —--59°34.5 
22 | 293°32.0 | 114°36.1 18.5 | 131°29.9 42.6 | 323°02.6 8.3 | 341°37.2 42.3 Suhail 222°488  -43°31.0 
23 308° 34.4 129°35.9 17.2 146° 30.9 42.0 338°05.4 8.5 356° 39.9 42.3 Miaplacidus  221°39.7 -69° 48.2 
Mer.pass.:02:29 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.1 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207°37.7 1°51.9 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 6 1°38.3 
Denebola 82° 28.1 4° 27.3 
) 323°36.9 | 144°35.7 NO1°15.9 | 161°31.8 N08°41.4 | 353°08.2 $13°18.6 11°42.5  $18°42.4 Gienah 75°467 -17°39.6 
1 338° 39.4 159° 35.5 14.6 176° 32.8 40.8 8°10.9 18.7 26° 45.2 42.4 Acrux 73°03.6 -63° 13.2 
2 353°41.8 | 174°35.3 13.3 | 191°33.8 40.1 23°13.7 18.8 | 41°47.8 42.5 Gacrux 171°551 -57°14.1 
3 8°44.3 | 189°35.1 ++ 12.1 | 206°34.8 ++ 395 | 38°165 -- 189 | 56°50.4 -+ 42.5 Alioth 66°15.8 55°50.9 
4 23°46.7 | 204°34.9 10.8 | 221°35.8 38.9 | 53°19.3 19.0 | 71°53.1 42.6 Spica 58°25.4 -11°16.3 
5 38° 49.2 219° 34.7 09.5 236° 36.8 38.3 68° 22.1 19.2 86°55.7 42.6 Alkaid 52°54.4 49° 12.7 
6 53°51.7 | 234°34.5 NO1°08.2 | 251°37.8 N08°37.7 | 83°24.8 $13°19.3 | 101°58.4 $18°42.7 Hadar 148°40.1 —_-60° 28.7 
7 68°54.1 | 249°34.2 06.9 | 266°38.8 37.1 98° 27.6 19.4 | 117°01.0 42.7 Menkent  148°01.0 —-36°28.6 
8 83°56.6 | 264°34.0 05.6 | 281°39.7 36.5 | 113°30.4 19.5 | 132°03.7 42.8 Arcturus  145°50.6 9°04.5 
9 98°59.1 | 279°33.8 ++ 04.3 | 296°40.7 ++ 35.9 | 128°33.2 +--+ 196 | 147°063 -- 428 Rigil Kent. 39°44.2  -60°55.6 
10 114°01.5 | 294°33.6 03.1 | 311°41.7 35.2 | 143°35.9 19.8 | 162°09.0 42.9 Kochab 37°20.0 74° 04.4 
11 129°04.0 | 309°33.4 01.8 | 326°42.7 34.6 | 158°38.7 19.9 | 177°11.6 42.9 Zuben' ubi 36°59.1  -16°07.8 
12 144°06.5 | 324°33.2 NO1°00.5 | 341°43.7 NO08°34.0 | 173°41.5 $§13°20.0 | 192°14.2 $18°43.0 Alphecca 26°06.1 26° 38.8 
13. | 159°08.9 | 339°33.0 00°59.2 | 356°44.7 33.4 | 188°44.3 20.1 | 207°16.9 43.0 Antares 112°19.1 --26° 28.8 
14 174°11.4 | 354°32.8 57.9 11°45.7 32.8 | 203°47.0 20.2 | 222°19.5 43.1 Atria 07°15.6 — -69°04.1 
15 189° 13.9 9°32.6 -+ 56.6 26°46.7 ++ 32.2 | 218°49.8 ++ 20.3 | 237°22.2 ++ 43.1 Sabik 02°05.8 — -15°45.0 
16 | 204°16.3 | 24°32.4 55.3 | 41°47.7 31.6 | 233°52.6 20.5 | 252°24.8 43.2 Shaula 96°13.9 — -37°07.2 
17 | 219°18.8 | 39°32.2 54.1 56°48.6 30.9 | 248°55.4 20.6 | 267°27.5 43.2 Rasalhague 96° 00.9 2°32.9 
1s | 234°21.2 | 54°32.0 Noo°s28 | 71°49.6 N08°30.3 | 263°58.1  $13°20.7 | 282°30.1 $18°43.3 2 Beis ae eee 
19 | 249°23.7 | 69°31.8 51.5 | 86°50.6 29.7 | 279°00.9 20.8 | 297°32.8 43.3 eu ree BoLR: Sao aB a 
20 264° 26.2 84°31.6 50.2 | 101°51.6 29.1 | 294°03.7 20.9 | 312°35.4 43.4 a 70g 6 Sia oe 
21 279° 28.6 99°31.4 ++ 48.9 | 116°52.6 ++ 28.5 | 309°06.5 -- 21.0 | 327°38.0 -- 43.4 ee pated Ree 
22 2904°31.1 | 114°31.2 47.6 | 131°53.6 27.9 | 324°09.2 21.2 | 342°40.7 43.5 Beek ean 6 Been 
° ° ° ° . * ig 
23 | 309°33.6 | 129°31.0 46.3 | 146°54.6 27.3 | 339°12.0 21.3 | 357°43.3 43.5 peach: ores neta 6 
Mer.pass.:02:25 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 Enif 33°41.2 9°58.5 
Al Na‘ir —-27°36.0 = -46°51.3 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.4 
0 | 324°36.0 | 144°30.8 N00°45.0 | 161°55.6 N08°26.6 | 354°14.8 $13°21.4 | 12°46.0 $18°43.6 Scheat ees ae 
1 | 339°38.5 | 159°30.6 43.8 | 176°56.6 26.0 9°17.6 215 | 27°48.6 43.6 Markab!.19/32:3 o219:3 
2 354°41.0 | 174°30.4 42.5 | 191°57.5 25.4 | 24°20.4 21.6 | 42°51.3 43.7 Aug 14 Sat SHA Mer.pass 
3 9° 43.4 189° 30.2 s+ 41.2 206°58.5 ++ 24.8 39° 23.1 ++ 21.8 57°53.9 ++ 43.7 Venus 182°02.9 14:21 
4 24°45.9 | 204°30.0 39.9 | 221°59.5 24.2 | 54°25.9 21.9 | 72°56.6 43.8 Mars 198°30.4 13:15 
5 39°48.4 | 219°29.8 38.6 | 237°00.5 23.6 | 69°28.7 22.0 | 87°59.2 43.8 Jupiter 29° 23.8 00:32 
6 54°50.8 | 234°29.6 N00°37.3 | 252°01.5 N08°23.0 | 84°31.5 $13°22.1 | 103°01.8 $18°43.9 Saturn 48°01.3 23:13 
7 69°53.3 | 249°29.4 36.0 | 267°02.5 22.3 | 99°34.2 22.2 | 118°04.5 43.9 
8 84°55.7 | 264°29.2 34.8 | 282°03.5 21.7 | 114°37.0 22.3 | 133°07.1 4a.o || Aus Ne sehen ait es 
9 99°58.2 | 279°29.0 ++ 33.5 | 297°04.5 ++ 21.1 | 129°398 +--+ 225 | 148°098 -- 44.0 Mars 197°54.9 13:13 
10 115°00.7 | 294°28.8 32.2 | 312°05.5 20.5 | 144°42.6 22.6 | 163°12.4 44.1 Jupiter 29°31.3 00:27 
11 130°03.1 | 309°28.6 30.9 | 327°06.4 19.9 | 159°45.3 22.7 | 178°15.1 44.1 Se 48°05 6 93:09 
12 145°05.6 | 324°28.4 N00°29.6 | 342°07.4 NO08°19.3 | 174°48.1  $13°22.8 | 193°17.7 $18°44.2 
13 160°08.1 | 339°28.2 28.3 | 357°08.4 18.6 | 189°50.9 22.9 | 208°20.3 44.2 || Aug 16 Mon SHA Mer.pass 
14 175°10.5 | 354°28.0 27.0 12°09.4 18.0 | 204°53.7 23.0 | 223°23.0 44.3 Venus 179°54.8 14:22 
15 | 190°13.0 9°27.8 ++ 25.7 | 27°10.4 ++ 17.4 | 219°56.5 ++ 23.2 | 238°256 -+ 44.3 Mars 197°19.5 13:11 
16 | 205°15.5 | 24°27.6 24.5 | 42°11.4 16.8 | 234°59.2 23.3 | 253°28.3 44.4 Jupiter 29 °°38.8 00:23 
17 220°17.9 39° 27.4 23.2 57°12.4 16.2 | 250°02.0 23.4 | 268°30.9 44.4 Saturn 48° 09.9 23:05 
18 | 235°20.4 | 54°27.2 NO00°21.9 | 72°13.4 N08°15.6 | 265°04.8  $13°23.5 | 283°33.6  $18°44.5 Horizontal parallax 
19 | 250°22.8 | 69°27.0 20.6 | 87°14.4 14.9 | 280°07.6 23.6 | 298°36.2 44.5 Venus: 0.1 
20 | 265°25.3 | 84°26.8 19.3 | 102°15.3 14.3 | 295°10.3 23.8 | 313°38.8 44.6 Mars: 0.1 
21 280°27.8 | 99°26.6 ++ 18.0 | 117°16.3 ++ 13.7 | 310°13.1 +--+ 23.9 | 328°415 +--+ 446 
22 | 295°30.2 | 114°26.4 16.7 | 132°17.3 13.1 | 325°15.9 24.0 | 343°44.1 44.7 
23 | 310°32.7 | 129°26.2 15.4 | 147°18.3 12.5 | 340°18.7 24.1 | 358°46.8 44.7 
Mer. pass. :02:21 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 
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021 August 14 to Aug. 16 






























































































































































h 
Sun 
S 
- GHA 5 M 
ec 
1 178°48.5 N14° GHA ot 
193° 48 4°21.3 3 s D: 
2 aT 113° 37.9 ec 
208° 4 20.5 ong. 11.2 d 
3 8.8 128°08.1 $08°3 BE 
223° 48.9 19.7 142° . 11.2 ° 4.3 -14.5 Lat Twili 
: 238° 49.0 - 19.0 | 1 °38.3 00 111 08°48.8 i ee thawte 
5 aeons. 189 57°08.4. 11d 09°03.1 -14. 58.9" Ne ut. Civils | Sunrise 
6 49.1 17.4 171° 38.4 110 09°17.5 i. 58.9’ 2 Sunset Twilight 
7 268°49.2 -N14°16. 186°08.4 0’ 09°31.8 ‘a3 sa0 || a 02:26 Civi N 
: 283° 49.4 14°16.7 | 200°38.3 10.9 09°46.1 -14.3 58.9' 68° a a0 21:38 aut. 
9 298° 49.5 15.9 15°08. 10.9’ $10° , -14.2 58.9" 66° 01:45 5 of 21:08 
| 313° 49.6 15.1 seers 10.8 tes 14.2’ 59.0’ 64° 02:22 | 20:46 o 
328° 49 * 14.3 once 10.8’ . -14 : 62° ie 02: :38 20: 17 
11 wT 244°07.7 10°28 a 59.0’ 01:3 48 03: 0:28 21: 
343°49.8 13.6 | 258°37. 10.7 : 6 -141 . 60° :33 03:07 :52 20:14 1:43 
12 ; 12.8 37.4 10.7 10°42.6 -14. 59.0" 02:07 : 04:04 : 21:18 
358°50 : 273° cE 10° 14.0 : N 58° 03:23 20:03 23:3 
13 oO mN14° 07.0 + 10.6’ 56.7 59.0 8 02: 04:15 20:59 ; 
13°50.1 12.0 | 287° 6 11° -14.0 , 56° 31 03: 19:53 22:30 
14 . 87° 36.6 1°10.6 59.0 6 02: :36 04: 20:43 
28°50.2 11.2 | 302°06. 10.5’ ela! 54° 49 (03:4 23 19: 21:58 
15 . 2°06.1 $11°24.5 59.0 03:0. 48 04: 9:44 20: 
43°50.3 10.5 316° 10.5’ Ak -13.9' 52° :04 03:5 31 19: 0:31 , 
16 . 6°35.5 11°38.4 : 59.0" 03:1 58 (04: 36 20: 21:35 
58°50.4 09.7 331° E 10.4’ ee -13.8’ z 50° 17 04:0 38 19: 0:20 ; 
17 : 1°04.9 11°52.2 ; 59.0’ 03:2 :06 04: :30 20. 21:17 
73°50.6 08.9 | 345°34. 10.3’ 12°05. -13.8’ ; 45° 28 © 04:14 a4 19:24 0:10 21: 
18 , 08.1 34.2 10.3’ 2° 05.9 re 59.0’ 03:50 ; 04:50 . 20:01 :03 
88°50.7 0°03 : 12° 13.7' 59.0" N 40° 04:30 19:18 20:50 
19 . N14° 4 10.2’ 19.6 . , 9.0 0 04: 05:02 19:54 : 
103°50 07.3 6 2 12° 13.6 , ° :08 04: 19:06 20:3' 
20 8 14°32.6 33.2 59.1 35 04: 43 05: 19:38 :39 
118°50 06.6 ene 10.1’ -13.6' : ° 4:21 04: 5:12 5 : 20:1 
21 9 29°01.6 S12°46 59.1 30 04: 4:53 : 18:57 :17 
133°51.0 05.8 oot 10.1' 7 -13.5' 3 4:32 05: 05:20 : 19:25 
22 3 . 43°30.7 13°00 Bs 59.1’ 20 04: 5:02 05: 18:48 20:01 
148°51.2 05.0 ong, 10.0’ 2 -13.4 . N 10° ‘50 OS: 5:27 : 19:15 
23 : 57°59.6 13°13 : 59.1' 0 05: 5:17 05: 18:41 9:47 
163°51.3 04.2 72° , 9.9" 13° 6 -13.4 a 0° :04 05:29 5:40 18: 19:06 19: 
SD.— 03.5 8 3288 9.8’ 326.9 -13.3’ 59.1 05:15 05-4 05:51 1 oe 18:51 a 
-=15.8 d0.8 6°57.3 9.8" 13°40.2 13.2’ 59.1’ s10° | 05:25 40:06:01 ee 18:40 oe 
Sun = ee es 20° | 05: 05:50 08 18: e05 
: -13.2’ 5: 06: 8:29 
; =a = = $D=161 13.2’ 59.1' 30° pee 05:59 ea in . 4a80 8:54 
51. A 35° : :09 : 17:4 : : 
1 193°51 : N14°02.7 | 101° v nee fae 05:44 ~~ 06-14 06:34 oe 18:10 aps 
2 | 208°51. 01.9 26.1 9.7’ d © | 05:48 (06: O60 x60) 
: 2 517 ; jis°sa 7 i S14"065 HP 45 05:52 6:20 06:48 17:29 17:55 8:29 
4 preci aca 130° 23.3 14°19.6 a 59.1’ S$ 50° | 05:56 06:27 06:57 as 17:49 8:25 
5 1.9 13°59, 144°51.8 ; 14°32. -13.0' 59.1’ 52° : 06:34 7:12 17: 18:21 
253°52.0 59.6 | 159°20. 9.5’ 232.6 -12.9' ® | 05:58 0 07:08 7:43 8.1 
6 58.8 20.3 9.4 14°45.4  -12.9" 59.1' 54 05:5 6:37 07:1 17:02 17: a7 
268°52.2 173°48 4 14° 12.9 ; 56° 59 06:41 213 16: 7:36 : 
7 . N13° 6 93° 58.3. -12.8" 59.2 06:01 : 07:1 :57 17: 8:14 
283°52 58.0 ° 3 15° 12.8 , 58° 06: 18 16: 7:32 
8 3 188° 16.9 5°11.0 59.2 8 06: “45 07: 6:51 : 18:12 
298°52 57.2 Bae 9.2” -12.7 : S 60° 0306: :24 16. 17:29 
9 A 202° 45.1 S$15°2 59.2 0 06: 49 07: 6:45 : 8:10 
3 | oss. S83] beers 2 ER] ES 83 eos eas rat | tose ran Iso7 
D7 : 231° 1 15°48. -12.5 5H La - 16:31 : 8:0 
11 4l. 5 5 t. . ; 7 
12 ee a 460938 tect, cigs 50.2 Se eae 17:16 __18:05 
13 ae. vee 260°37.2 16°13.4 7 59.2" N72° | 13:35 a Mon =. Moonset 
53. . * 1 fe} ~ . , N . 8 
: Pe 52.5 eae 8.8 oo -12.2 ae 2 13:13 5x0 —_ 19:58 a Mon 
15 | 4305330 5L.7 | 304700. oF a ae a ae oe: tea — | 22 = 
17 A 9 | 318°27.9 oo ee eae 64° see ae — 
73°53.5 50.1 | 332°55. 8.5’ sOL.7 — -11.9 : 62° 12:31 A 17:02 5 20:16 
18 : 4 55.4 : 17°13.6 : 59.2" 12: :23 16: 0:56 : = 
18) 98°537 NI" ed een 84) 175253 18 592) lee tees |: 2108 ee 
53.8 ° . 172 oe 59.2’ N 58° . 53 : 1:20 3 21:0 
20 1°50.1 37.0 2 58 15:3 21: 2 
118°53.9 47.8 Ss 8.3" -11.6 : 12:07 :35 71: :23 oi: 
21 . 16°17.4 S$17°48 59.3 56° 3:42 :29 21: :30 
133°54 47.0 Sau 8.2" 5  -11 12:00 : 15:18 37 91: 
22 0 . 30° 44.5 17°59 5 59.3’ 54° 3:32 21:37 1:52 
148°54.2 46.2 O44, 8.1" 9 -11.4 : 3 11:55 15:04 21:50 
23 ; 45°11.6 18°11.3 : 59.3" 52 3:23 21:44 22:09 
163°54.3 45.4 59° : 8.0’ . -11.3 ; 11:50 14:51 22:01 ; 
3 18° : ' 50° 3:1 21: 22: 
SD.=1 44.6 | 74° ce ne “11.2 aes nee 11:45 a 5 14:40 | 2 51 22:10 ed 
5.8 d—0 05.5 79° 8°33.6 11 59.3 5 11:36 :08 14:31 1:56 30-1 22:37 
Mon ar -0.8 : 18°44.7 a 59.3’ N 40° (i35 2:53 14-11 oi oe 22:48 
S.D.= ss 59.3" ; : : 2:1 : 22: 
0 ens Dec aun D.=16.1 9.3 ao ot os 13:54 ee 22:43 a8 
1 193° . N13°43.8 ¥ D oi 11:15 : 13:41 :23 22:56 
2 54.6 88°32 ec 20 2:21 22:31 23:37 
2 | 208°54.7 la dup || “4, oe yee | ae ee 23:51 
223°54.8 42.3 117° ; 7.7 : -10.9’ ° :56 1: :09 29: 3:18 : 
4 : 17°25.7 19°06 9 59.3" 0° | 10: 20012: 2ot aa 
238°54.9 41.5 131°52. 7.6’ 4 -10.7’ . 48 1: 2:51 : 23:36 
5 : 31°52.2 19°17 . 59.3’ Ss 10° :40 12: 23:02 ae 
253°55.1 40.7 146° a 75° . 0 -10.6' . 10:40 2:35 23-1 23:51 
6 39. oo aoa Ss 6 59.3" 20° 1:27 12000 —- 
7 268°55.2-N13° 9 |. t00"45.1 4 1938.1 10.5’ 59.3" el Gee dees TAS | 2322 00:05 
283°5 3°39.1 ; 74 19° -10.4 5 | 20:24 : 12:02 =a 
8 5.3 175°11.4 9°48.4 59.3 35 : 0:59 23:34 00:20 
298°5, 38.3 ooo, 7.3" -10.3’ . 10:15 ; 11:42 oo 
9 5.5 189°37.7 $19°5 59.3’ 40 : 0:50 23:46 00:35 
313° 37.5 ao! 86  -10.2’ 10:09 11:31 ae 
10 = °55.6 ee 204°03.8 y 20°08.7 2 59.3" 45° 10-02 0:41 11-18 23:54 z 00:53 
i1 | 3439889 oui arcs ae o> 2a gam -os dine 102 | = see “tae 
: : 32° : ° -9.9' ' : 5 : = : : 
2 | deseo muses esse Gs oes ae pi | [ee Be Be) ae 
13°56 34.3 | 261247, 9° 20°47. 9.7" 3 S| 2:45 10:35 2 00:24 
14 el 61° 47.5 47.8 59.3 56 0:02 = 01:47 
28°56.2 33.5 276° : 6.3" -9.5' ; 6 09:40 : 10:25 00:30 5 
15 ; 76° 13.3 $20°57 59.3 58 09:54 = 01:55 
43°56.4 32.7 | 290°38. 6.7' 257.3 -9.4' 5 60° 09:34 : 10:14 00:36 
16 ; . 90° 38.9 21°06 : 59.3’ 60 09:46 a6 02:04 
58°56.5 32.0 | 305°04. 6.6" 000 -9.3’ . 09:28 : 10:02 00:43 
17 : 5°04.5 21°15.9 . 59.4’ 09:36 = 02:15 
73° 56.6 31.2 319° 6.5" 91° : -9.1’ 7 09:47 00:51 
18 30. 30.0 ; 1°24.9 ain: 59.4" ao : 02:27 
ic 88°56.8 sige 4 333°55.4 6.4 21°33.9 9.0 59.4" Day Eqn.of Ti Sun 01:00 02:41 
103° 13°29.6 6.4 ° -8.9' .of Time 
20 56.9 348° 20.7 21°42.7 59.4" ooh Mer. Moo! 
118° 28.8 , 6.3’ -8.7' 12h M ne 
21 58 28 2°45.9 , $21°51.3 59.4’ mmi:ss Pass er.Pass. 
22 133°57.2 0 17°1 6.2 94° . -8.6' a mm:ss hh: Upper L Age 
148° - 27.2 i 64 59.9 .. 14 | (04: :mm_|_ hh: ower 
23 | 63°57 rae oe SS 33 Sod | a. a ‘mm —_hhemm | 37-60% 
4 46° : oe -8.3’ , : = 3 : a 
SD.= 25.6 cae 6.0" 2216.5 -8.2’ 59.4 16 04:22 Ores) 12:04 17:00 04:35 = ° 
=15.8 AZ 26.2 : 22° 24.6 59.4’ 04:16 17:52 ‘ 
=-0.8 5.9 29° -8.0' : 12:04 05:26 
2°32.6 79) 59.4 18:48 06: | 
S.D.=16.2 E 59.4’ :20 ef 
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August 17, 18, 19 (Tue., Wed., Thu.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 325°35.2 | 144°26.1 NO00°14.1 | 162°19.3 NO8°11.9 | 355°21.5 $13°24.2 13°49.4 $18°44.8 Alpheratz 357°37.3.—-29°12.5 
1 340°37.6 | 159°25.9 12.9 | 177°20.3 11.2 | 10°24.2 24.3 | 28°52.1 44.8 Ankaa 353°09.6 = -42° 11.2 
2 355°40.1 | 174°25.7 11.6 | 192°21.3 10.6 | 25°27.0 24.5 | 43°54.7 44.9 Schedar 349°33.7.  56°39.1 
3 10°42.6 | 189°25.5 ++ 10.3 | 207°22.3 ++ 10.0 | 40°29.8 + 24.6 | 58°57.3 - 44.9 Diphda 348°49.9 —--17°52.0 
4 25°45.0 | 204°25.3 09.0 | 222°23.3 09.4 | 55°32.6 24.7 | 74°00.0 45.0 Achernar 335°22.0—--57°07.4 
5 40°47.5 | 219°25.1 07.7 | 237°24.3 08.8 | 70°35.3 24.8 | 89°02.6 45.0 Hamal 327°54.2—-23°33.8 
6 55°50.0 | 234°24.9 N00°06.4 | 252°25.2 NO08°08.2 | 85°38.1 $13°24.9 | 104°05.3  $18°45.1 Polaris 315°13.9 89° 20.9 
7 70°52.4 | 249°24.7 05.1 | 267°26.2 07.5 | 100°40.9 25.0 | 119°07.9 45.1 Acamar — 315°13.8— -40°12.9 
8 85°54.9 | 264°24.5 03.8 | 282°27.2 06.9 | 115°43.7 25.2 | 134°10.5 45.2 Menkar = 314"09.0 e102 
9 | 100°57.3 | 279°243 ++ 026 | 297°28.2 ++ 06.3 | 130°46.5 - 25.3 | 149°13.2 * 45.2 Mirfak — 308° 32.2 49°'56.0 
10 | 115°59.8 | 294°24.1 NO0°01.3 | 312°29.2 05.7 | 145°49.2 25.4 | 164°15.8 45.2 Aldebaran = 290429 16° 33.1 
11 | 131°02.3 | 309°23.9  $00°00.0 | 327°30.2 05.1 | 160°52.0 25.5 | 179°18.5 45.3 Rigel 281°06.7 = -8 10.5 
12 | 146°04.7 | 324°23.7 $00°01.3 | 342°31.2 N08°04.4 | 175°54.8 $13°25.6 | 194°21.1  $18°45.3 Sie Saesee ies 
13. | 161°07.2 | 339°23.5 02.6 | 357°32.2 03.8 | 190°57.6 25.7 | 209°23.8 45.4 Sci. “ovelpe a: saeeaea 
14 | 176°09.7 | 354°23.3 03.9 12°33.2 03.2 | 206°00.3 25.9 | 224°26.4 45.4 is Cine Ops an eae 
15 | 191°12.1 9°23.1 ++ 05.2 | 27°34.2 ++ 02.6 | 221°03.1 + 26.0 | 239°29.0 - 45.5 Batel 570555 3 J054 7 
16 | 206°14.6 | 24°22.9 06.5 | 42°35.2 02.0 | 236°05.9 26.1 | 254°31.7 45.5 ‘Canopus 263°84.0—-52°42.2 
° ° oO ° fo} a # 
17. | 221°17.1 | 39°22.7 07.8 | 57°36.1 01.4 | 251°08.7 26.2 | 269°34.3 45.6 Cie! “ppgeonee .cieeane 
1g | 236°19.5 | 54°22.5  $§00°09.0 | 72°37.1 NO08°00.7 | 266°11.5 $13°26.3 | 284°37.0 $18°45.6 Adhara 255°083 —--28°59.9 
19 | 251°22.0 | 69°22.3 10.3 | 87°38.1 08°00.1 | 281°14.2 26.5 | 299°39.6 45.7 Procyon 244°54.0 5°10.3 
20 | 266°24.5 | 94°22.1 11.6 | 102°39.1 07°59.5 | 296°17.0 26.6 | 314°42.2 45.7 Pollux 243°21.0 ~—«-27°58.5 
21 | 281°26.9 | 99°21.9 ++ 12.9 | 117°40.1 ++ 58.9 | 311°19.8 + 26.7 | 329°44.9 + 45.8 Avior 234°16.4 —--59°34.5 
22 | 296°29.4 | 114°21.7 14.2 | 132°41.1 58.3 | 326°22.6 26.8 | 344°47.5 45.8 Suhail 222°48.7  -43°31.0 
23 311°31.8 129°21.6 15.5 147° 42.1 57.6 341°25.3 26.9 359°50.2 45.9 Miaplacidus 221°39.7 -69° 48.2 
Mer.pass.:02:17 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207°37.7 1°51.9 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45. 61° 38.3 
Denebola 182° 28. 4° 27.3 
0 326°34.3 | 144°21.4 §00°16.8 | 162°43.1 NO7°57.0 | 356°28.1 $13°27.0 | 14°52.8 $18°45.9 Gienah 175°467 -17°39.6 
1 341°36.8 | 159°21.2 18.1 | 177°44.1 56.4 | 11°30.9 27.2 | 29°55.4 46.0 Acrux 173°036 —--63° 13.2 
2 356°39.2 | 174°21.0 19.4 | 192°45.1 55.8 | 26°33.7 27.3 | 44°58.1 46.0 Gacrux 171°55. 57° 14.1 
3 11°41.7 189° 20.8 ++ 20.6 207° 46.1 ++ 55.2 41°36.5 + 27.4 60° 00.7 ++ 46.1 Alioth 166°15.8 55°50.9 
4 26°44.2 | 204°20.6 21.9 | 222°47.0 54.5 | 56°39.2 27.5 | 75°03.4 46.1 Spica 158°25.4 -11°163 
5 41°46.6 | 219°20.4 23.2 | 237°48.0 53.9 | 71°42.0 27.6 | 90°06.0 46.2 Alkaid 152°54.5 49°12.7 
6 56°49.1 | 234°20.2  $00°24.5 | 252°49.0 NO07°53.3 | 86°44.8 $13°27.7 | 105°08.7 $18°46.2 Hadar 148°40. -60° 28.7 
7 71°51.6 | 249°20.0 25.8 | 267°50.0 52.7 | 101°47.6 27.9 | 120°11.3 46.3 Menkent  148°01.0  -36°28.6 
8 86°54.0 | 264°19.8 27.1 | 282°51.0 52.1 | 116°50.4 28.0 | 135°13.9 46.3 Arcturus  145°50.6 9°04.5 
9 101°56.5 | 279°19.6 + 28.4 | 297°52.0 + 51.4 | 131°53.1 ++ 28.1 | 150°16.6 - 46.4 Rigil Kent. 139°44.2 —_ -60°55.6 
10 | 116°59.0 | 294°19.4 29.7 | 312°53.0 50.8 | 146°55.9 28.2 | 165°19.2 46.4 Kochab —_137°20. 74° 04.4 
11 132°01.4 | 309°19.2 31.0 | 327°54.0 50.2 | 161°58.7 28.3 | 180°21.9 46.5 Zuben'ubi 136°59. -16°07.8 
12 | 147°03.9 | 324°19.0 $00°32.3 | 342°55.0 NO07°49.6 | 177°01.5 $13°28.4 | 195°24.5 $18°46.5 Alphecca 126706. 26° 38.8 
13 | 162°06.3 | 339°18.8 33.5 | 357°56.0 49.0 | 192°04.2 28.6 | 210°27.1 46.6 Antares 112° 19.1 --26° 28.8 
14 | 177°08.8 | 354°18.7 34.8 | 12°57.0 48.3 | 207°07.0 28.7 | 225°29.8 46.6 Atria 107°15.6 = -69°04.1 
15 192°11.3 9°18.5 ++ 36.1 27°57.9 - 47.7 | 222°09.8 + 28.8 | 240°32.4 - 46.7 Sabik — 102°05.8 = -15° 45.0 
16 207° 13.7 24° 18.3 37.4 | 42°58.9 47.1 | 237°12.6 28.9 | 255°35.1 46.7 Shaula 96°13.9 — -37°07.2 
17 222° 16.2 39°18.1 38.7 57°59.9 46.5 | 252°15.4 29.0 | 270°37.7 46.8 Rasalhague 96°01.0 2°32.9 
1s | 237°18.7 | 54°17.9  so0°40.0 | 73°00.9 No7°45.9 | 267°18.1 $13°29.1 | 285°40.3 $18°46.8 i ae coe ane 
19 | 252°21.1 | 69°17.7 41.3 | 88°01.9 45.2 | 282°20.9 29.3 | 300°43.0 46.8 ae Se aoahe” Seo aa a 
20 | 267°23.6 | 84°17.5 42.6 | 103°02.9 44.6 | 297°23.7 29.4 | 315°45.6 46.9 ‘i he FEORGE- Son deS 
21 | 282°26.1 | 99°17.3 ++ 43.9 | 118°03.9 - 44.0 | 312°265 ++ 29.5 | 330°48.3 - 46.9 este Cenk cece 
22 | 297°28.5 | 114°17.1 45.1 | 133°04.9 43.4 | 327°29.3 29.6 | 345°50.9 47.0 eee Eaoo a. « cRROaB DH 
° fe} oO ° i = * 
23 | 312°31.0 | 129°16.9 46.4 | 148°05.9 42.8 | 342°32.0 29.7 0°53.5 47.0 Pench cater,“ aRoL 
Mer.pass.:02:13 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 Enif 33°41.2 9°58.5 
AI Nair —-27°36.0.-—- -46°51.3 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.4 
0 | 327°33.5 | 144°16.7  $00°47.7 | 163°06.9 NO7°42.1 | 357°34.8 $13°29.9 | 15°56.2 $18°47.1 a co Aetan 
1 342°35.9 | 159°16.5 49.0 | 178°07.9 41.5 12°37.6 30.0 | 30°58.8 47.1 a : Deb: 
2 357°38.4 | 174°16.4 50.3 | 193°08.9 40.9 | 27°40.4 30.1 | 46°01.5 47.2 Aug 17 Tue SHA Mer.pass 
3 12°40.8 | 189°16.2 ++ 51.6 | 208°09.8 + 40.3 | 42°43.2 ++ 30.2 | 61°04.1 - 47.2 Venus 178°50.9 14:22 
4 27° 43.3 | 204°16.0 52.9 | 223°10.8 39.6 57°45.9 30.3 76° 06.7 47.3 Mars 196°44.1 13:10 
5 42°45.8 | 219°15.8 54.2 | 238°11.8 39.0 | 72°48.7 30.4 | 91°09.4 47.3 Jupiter —- 29°.46.3 00:19 
6 57°48.2 | 234°15.6  $00°55.5 | 253°12.8 NO07°38.4 | 87°51.5 $13°30.6 | 106°12.0 $18°47.4 Saturn _48°14.2 23:01 
7 72°50.7 | 249°15.4 56.7 | 268°13.8 37.8 | 102°54.3 30.7 | 121°14.6 47.4 
8 87°53.2 | 264°15.2 58.0 | 283°14.8 37.2 | 117°57.0 30.8 | 136°17.3 475 || Aus ee eye gaan 
9 102°55.6 | 279°15.0 00°59.3 | 298°15.8 ++ 36.5 | 132°59.8 + 30.9 | 151°19.9 - 475 Mars 196°08.8 13:08 
1o | 117°58.1 | 294°14.8 01°00.6 | 313°16.8 35.9 | 148°02.6 31.0 | 166°22.6 47.6 Jupiter -29°53.8 asta 
11 | 133°00.6 | 309°14.6 01.9 | 328°17.8 35.3 | 163°05.4 31.1 | 181°25.2 47.6 Satin. 4h 1a 8 92.56 
12 | 148°03.0 | 324°14.4  $§01°03.2 | 343°18.8 NO07°34.7 | 178°08.2 $13°31.3 | 196°27.8 $18°47.7 
13 | 163°05.5 | 339°14.3 04.5 | 358°19.8 34.0 | 193°10.9 31.4 | 211°30.5 47.7 || Aug 19 Thu SHA Mer.pass 
14 178°08.0 | 354°14.1 05.8 13°20.8 33.4 | 208°13.7 31.5 | 226°33.1 47.8 Venus = 176°43.3 14:23 
15 | 193°10.4 9°13.9 ++ 07.1 | 28°21.7 ++ 32.8 | 223°16.5 + 31.6 | 241°35.8 - 47.8 Mars 195°33.4 13:07 
16 | 208°12.9 | 24°13.7 08.4 | 43°22.7 32.2 | 238°19.3 31.7 | 256°38.4 47.9 Jupiter 3001.4 00:10 
17 223° 15.3 39° 13.5 09.6 58° 23.7 31.6 | 253°22.1 31.8 | 271°41.0 47.9 Saturn 48° 22.7 22:52 
1g | 238°17.8 | 54°13.3 $01°10.9 | 73°24.7  NO07°30.9 | 268°24.8  $13°32.0 | 286°43.7 $18°47.9 Horizontal parallax 
19 | 253°20.3 | 69°13.1 12.2 | 88°25.7 30.3 | 283°27.6 32.1 | 301°46.3 48.0 Venus" 0.1 
20 | 268°22.7 | 84°12.9 13.5 | 103°26.7 29.7 | 298°30.4 32.2 | 316°48.9 48.0 Mars: 01 
21 | 283°25.2 | 99°12.7 ++ 14.8 | 118°27.7 ++ 29.1 | 313°33.2 ++ 32.3 | 331°516 -+ 481 
22 | 298°27.7 | 114°12.5 16.1 | 133°28.7 28.4 | 328°36.0 32.4 | 346°54.2 48.1 
23 | 313°30.1 | 129°12.4 17.4 | 148°29.7 27.8 | 343°38.7 32.5 1°56.9 48.2 
Mer.pass.:02:09 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 
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2021 August 17 to Aug. 19 






























































































































































h 
= Sun 
ue 
GHA Dec Moon 
0 178°57.6 N13°24 ane v Dex 
5 193°57.7 ar 74°51.0 5.8’ §22° HP 7 
208°57.8 a8 89°15.8 5.7" 240.40 -7.7' 59.4" Lat. Ki Twilight 
; 223°58.0 : BA ae 5.7 ee 7.6 59.4" || N 72° an Guile | Twilight 
238°58.1 : 18°05.2 5.6" : 75° 59.4’ Civi 
: : 4 : N 
. 253°58.2 21.6 | 132°20.7 5.5" 23°03.0-7.3' 59.4" N 70° 02:45 | 21:17 _ 
6 20.8 146° : 23°10.2 79! . ° 01:15 03: 
268°58.4 54.2 5.5" ° 7.2’ 59.4’ 68 3:12 | 20:51 
t 283°58.5 N13° 20.0 161°18.6 . 23°17.3 -7.0' 504° 66° 02:06 03:33 20.3 22:42 
8 | 208°58.7 ot ee, Se a ps) Sie eee ee oo oe 
9 ; 4 | 190°07. : 23°31. ‘7 : 62° ; : 04: : :27 
io’.| oaseeae oe eae eo ee eee ate. Ge oe ee ae 
11 neta 16.8 218°55.7 = 23°44.1 a oe N 58° ae 0 03:32 04:22 a 20:48 20-1 
. 16.0 ore : 23°50 oo 4 ‘41 03:4 : 20:34 : 
12 358°59 233°19.8 ; 4 -6.2 ; 56° 44 04:30 21:44 
2 N13° 7 5.1 23° : 59.4 02:58 - i 19:36 ‘ 
13 13° 3°15.2 | 247° 56.5 -6.1' 54° 03:54 = 04:37 20:22 21: 
14 ee 14.4 eee oS $24°02.5 eo) moa 52° oo be 04:43 ce 20:11 ie 
15 ong. 13.6 | 276°31. ; 24° 08.4 2 4 50° : 4:12 04:4 ; 20:03 
16 reas 12.8 Sie ea A 24°14.0 | age 45° oo 04:19 oe 19:17 19:55 
if 73°50.9 eee ae eee Sy. ee. ||| aes 50 350434 0508 | 1901 10:33 20:32 
: 11.2 as. 8" 24°24 pa 4 4:11 04: ' 19:33 : 
18 39° 319°43.1 4.7’ 9 -53 ; 35° ; 46 = 05:15 ; 20:12 
19 eae N13°10.4 | 334°06.8 - 24°30.1 = -5.1' oe 30° ae 04:56 05:22 | 19:21 9:56 
20 | 119°00.3 a eo ee ae en? ol oe ee 8:45 19:11 ous 
21 134°00.4 08.7 2°541 i. 24°30.9 -4.8 ee N 10° ie 05:18 05:41 oe 19:03 19:33 
55 fj - 07.9 : 6" 24° : A’ : 05:29 : : 18:4 ; 
|e ee | [Bh Be ae | ae ne Bo 
7 : . 45 apa, at 59.4’ 10° : : 18:07 : : 
06.3 46° 24°53.5 . 05:23 05:4 18:28 : 
SD.=15.8 6° 04.6 44° enw 4.3 59.4’ 20° 05: 48 06:10 8:53 
d=-0.8 : 24°57.6 -4.1 5:31 05:57 17:58 = 18:2 
A. , 30° : : 06: :20 : 
Wed | __GHA a 5.D.=16.2 sa oo | Geet Stet oe | ae ee oe 
ec : 06:1 : : 18: ; 
0 | 79°09 Ni3"055 GHA v ae 40° | 05:44 ie eee ae ae 
194°01.0 60° 28.0 d HP 45° | 05:48 06:44 | 17:24 ; 8:27 
2 S058 04.7 74°51 A 44°  §25°01.7 —-3.9" 5S 50° 06:22 06:52 17. 17:52 18:24 
3 ee 03.9 30°14.7 4.4 25°05.5 oe 59.4’ 52° 05:51 06:29 07:0 716 17:46 8:21 
4 a Nee ee oe en, ee | a ee 
5 pare 023 | 118°013 pee 95°12.7 ee oe Bae oe 06:35 ade 17:02 17.37 ee 
: 01.5 74. 3 25°16 ; A 55 06:39 : 16:57 17: : 
6 269°01 132° 24.5 ' 0 -3.2' ' 58° ; 07:17 :33 8:1 
7 N13° 4.2 5° . 59.4 05:56 06: 16:51 : 15, 
7 00. 19.1 27) 6:42 : 17:3 : 
: 284°01.8 12°59 : 146°47.7 4.2’  §25°29 3.1 59.4" $60° | 05:58 06:47 ee 16:45 ce ae 
: 299°02.0 50.0 161°10.9 4.2’ 35° 1 -2.9' 59.3’ ‘31 16:38 ian 8:12 
i. 314°02.1 . 582 175°34.0 4.1’ sats -2.7' 59.3" Lat. Moonrise : 8:11 
; 7 : : 
ia 329°02.3 B74 189°57.2 0 4.1 95° 75 -2.5 59.3’ Tue Wed Th Moonset 
344°02.4 ae ee et ee 72) = - Tue Wed i 
12 : 218°43. a 2 -2,2' a —_= = Z 
ee ee a a1 35°43 2! 88.3! eo — — -= _ — 
14 29° : 55.0 247° , 4.1 $25° 36.3 12! , 66° 7 = = —_ = 
02.8 29.55 4.0’ 18° 59.3’ — me — 
15 44°03.0 542 | 261°525 4.0’ 25°38.0 -1.7" = 64° | 18:2 a = a = 
16 ae ee » 53.4 pani 0 25°30.6 ae 59.3" 62° 17: 9 20:28 20:46 ont —_ == 
17 | 74°03.3 ce beoe ao aes i os oe eae: Cae ee a ee 
; 51.7 on1. ; 25°42 ah 3 : 8:33 3 : 22:2 : 
18 89°0 305°01.5 : O- e1a , N 58° 19:24 9 23:51 
3.4 N12° ° 4.0 25° . 59.3 58 16:50 22:17 23: i 
19 104° 2° 50.9 319° ; 43.2 -0.9' , ° 8:07 19: 3:06 a 
20 oe 50.1 oe 4.0 $25°44.1 neat 59.3 ie 16:31 7:46 a 22:41 23:32 
21 ree 49.3 eee | 25° 44.8 a aa. 52° ie 7:29 i. eo 23:52 = 
. . : .0" o 3’ :02 is : 3: re 
22 149°04.0 48.5 See Lb! 25°45.3 -0.4 3 no? | im: 7:14 18-11 a = 00:10 
23 ‘ 47.7 6 .0 25°4 59.3 5:50 7:01 23:29 os 
164°04.1 : 16°56.5 4.0’ 5.6 -0.2' , 45° | 15: : 17:59 23: : 00:24 
ae 46.9 31°195 - 25°45.8 = -0.1" oad N 40° aS 6:35 17:34 ig ae 00:37 
-=15.8 d—-0.8 4.0 25° 45.7 Ol oe a 15:07 6:14 ee = 00:06 01:03 
Thu $.D.=1 9.2 5° | 14:51 15: ie = ; 
GHA Dee : 6.2 So ee ee 00:26 = 01:24 
0 179°04 HA 20° : 42 16:42 a 00:42 01: 
3 Ni2° v D 14:13 : : 00:04 : 42 
1 eas 12°46.0 | 45°42.6 : ec d up ]| N10° | 13:5 5:17 16:17 | 00: 00:57 01:56 
2 45.2 ° 4.0' — $25°4 ° 2 14:55 26 0 01:21 
209°04.5 60°05.6 5.5 0.3! 0 13:3 15:56 | 00: 02:22 
3 224°) 44.4 74°98 4.0 25°45.1 05° Boe S 10° 4:35 15:36 sp 01:43 02:44 
4 aoe eel * 43.6 eA aD 25°44.6 a ae sn 13:15 4:14 eH Olde 02:02 03:04 
5 54°50 428 | 1039148 4.1 25°43.8 0.8" ae 30° 12:54 3:53 14:55 01:20 © 02:22 03:24 
6 a 42.0 117°37 . 25° 42.9 1.0’ 2 ° 12:31 3:28 : 01:39 02:43 
7 269°05.1 - N12°41.1 9 41 75°418 59.2’ 35 12:18 313 14:30 02:01 ~—«03: 03:46 
284°05.3 : 132°01.0 ‘ . 12" 59.2’ 40° 12: : 14:15 02: :08 04:11 
8 40.3 ° 4.1 $25°4 3 :02 2:56 2:14 03:2 
5 299°05.4 30.5 in 24.1 4.2’ ae 1.4’ 59.2" 45 11:44 9.35 13:58 02:29 pe 04:26 
314° 05.6 : 0°47.3 4.2’ : 15° 59.2" S 50° , 13:38 02:4 : 04:43 
10 320° 05. + 38.7 175°1 . 25°37.5 ; 9.2 11:21 21 ‘47 03:59 ; 
7 0.5 4.2’ 1.7 59.2” 52° : :10 13:13 05:04 
11 344°0 37.9 189° : 25°35.7 ; . 11:10 1: ; 03:09 , 
5.9 33.7 42° : 1.9 59.2’ 54° 58 13:00 04:25 05: 
37.1 - : 95°3 9.2 10:57 ; : 03:19 : :29 
12 203 i 3.8 ' : 1:4 ; 04: 
is oe N12°36.2 a. 4.3 aResie ae 59.2 56° 10:43 7 ees 03:31 re 05:42 
nm 4° 06.2 ad °20.3 4.3" §25°2 59.1" 58 10:27 ‘ear 2:30 03:45 «OS: 05:56 
29° 06.3 : 232°43.6 i 9.3 24 : S 60° 10: : 12:10 : 5:07 06:13 
15 uiees 34.6 | 247°07.0 a 25°268 © -2.6' oe 0:07 043 «11.46 a 05.27 «06.32 
16 es 338 261°30.4 ae oe oe. cee — 21 05:51~—S«06:57 
° . a . 
1 co Wage. ae. re eT Day Eqn.of Time a Moon 
8 89°06.9 3 90° 17.4 45’ ene 3.1' 59.1’ oo" 42h i. Mer.Pass 
19 S N12°31.3 ° 25°15.2 , Pass : Age 
104°07.0 304°40.9 4.6" 33° 59.1 mm:ss__mm:s Upper Lo . 
20 119°07.2 ee 319°04.6 46 $25°11.8 3.4" Sea 7 ee 28 hh:mm Kirin eae 9-11 
21 134°07. 7 | 333°28. . 25°08.3 6 : : 04:03 rmm_|_71-89% 
7.3 . 28.2 47’ 3.6 59.1’ 18 2 12:04 : : 
22 dace 23.3 | 347° 25° 04.6 7 03:57 03:5 19:48 07:1 = 
a 49°07.5 a °51.9 4.7’ 25°00 3.8' 59.0’ 19 | 03:43 me. OF UNO 
164° 07.6 2°15.7 4.8 8 3.9' 59.0" 03:36 12:04 08:18 \ 
27:2 16°39.5 : 24°56.8 41 0 : 21:51 09:20 iy 
SD.=15.8 d=-0.8 : 4.9" 24°52.6 a 59.0’ ; — 
: - : 59.0’ 
S.D.=16.1 
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August 20, 21, 22 (Fri., Sat., Sun.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 328°32.6 | 144°12.2 $01°18.7 | 163°30.7 NO07°27.2 | 358°41.5  $13°32.7 16°59.5 $18°48.2 Alpheratz  357°37.3 29°12.5 
1 343°35.1 | 159°12.0 20.0 | 178°31.7 26.6 13°44.3 32.8 | 32°02.1 48.3 Ankaa 353°09.6 = -42° 11.2 
2 358°37.5 | 174°11.8 21.2 | 193°32.7 25.9 | 28°47.1 32.9 | 47°04.8 48.3 Schedar  349°33.7 56°39.1 
3 13°40.0 | 189°11.6 + 22.5 | 208°33.7 + 25.3 | 43°49.9 + 33.0 | 62°07.4 - 48.4 Diphda 348°49.8 ~—-17°52.0 
4 28°42.4 | 204°11.4 23.8 | 223°34.6 24.7 | 58°52.6 33.1 77°10.1 48.4 Achernar — 335°22.0 ~~ -57°07.4 
5 43°44.9 | 219°11.2 25.1 | 238°35.6 24.1 | 73°55.4 33.2 | 92°12.7 48.5 Hamal — 327°54.1 23°33.8 
6 58°47.4 | 234°11.0 $01°26.4 | 253°36.6 N07°23.4 88°58.2 $13°33.4 | 107°15.3 $18°48.5 Polaris 315° 12.3 89° 20.9 
7 73°49.8 | 249°10.8 27.7 | 268°37.6 22.8 | 104°01.0 33.5 | 122°18.0 48.6 Acamar — 315°13.8 40° 12.9 
8 88°52.3 | 264°10.7 29.0 | 283°38.6 22.2 | 119°03.8 33.6 | 137°20.6 48.6 Menkar 314 09.0 e102 
9 | 103°54.8 | 279°10.5 - 30.3 | 298°39.6 + 21.6 | 134°06.5 + 33.7 | 152°23.2 * 48.7 Mirfak = 308 °32.1 49°56.0 
10 | 118°57.2 | 294°10.3 31.6 | 313°40.6 21.0 | 149°09.3 33.8 | 167°25.9 48.7 Aldebaran 290" 42.9 16° 33.1 
11 | 133°59.7 | 309°10.1 32.8 | 328°41.6 20.3 | 164°12.1 33.9 | 182°28.5 48.8 Rigel 281"'06.6 -8' 10.5 
& 6 “ ie 6 6 6 = . Capella 280° 26.1 46°01.0 
12 | 149°02.2 | 324°09.9  $01°34.1 | 343°42.6 NO7°19.7 | 179°14.9 $13°34.1 | 197°31.1 $18°48.8 Baltic.  976%06 0 Sooo 
13 | 164°04.6 | 339°09.7 35.4 | 358°43.6 19.1 | 194°17.6 34.2 | 212°33.8 48.8 Einath > a78205.5 28°37.4 
14 | 179°07.1 | 354°09.5 36.7 13°44.6 18.5 | 209°20.4 34.3 | 227°36.4 48.9 Rie O7eedny eae 
15 | 194°09.6 9°09.3 - 38.0 | 28°45.6 - 17.8 | 224°23.2 - 34.4 | 242°39.1 * 48.9 eae Sots aeons 
16 | 209°12.0 | 24°09.2 39.3 | 43°46.6 17.2 | 239°26.0 34.5 | 257°41.7 49.0 ‘Canopus 263539 -52°42.2 
° ° ° ° ° = # 
17 | 224°14.5 | 39°09.0 40.6 | 58°47.6 16.6 | 254°28.8 34.6 | 272°44.3 49.0 Shue) ~geeSano- .cieeaa ¢ 
18 239° 16.9 54° 08.8 $01°41.9 73° 48.5 N07° 16.0 269° 31.5 $13°34.8 287° 47.0 $18°49.1 Adhara 255° 08.3 -28°59.9 
19 | 254°19.4 | 69°08.6 43.2 | 88°49.5 15.3 | 284°34.3 34.9 | 302°49.6 49.1 Procyon 244°54.0 5°10.3 
20 | 269°21.9 | 84°08.4 44.4 | 103°50.5 14.7 | 299°37.1 35.0 | 317°52.2 49.2 Pollux 243°21.0 27°58.5 
21 | 284°24.3 | 99°08.2 45.7 | 118°51.5 - 141 | 314°39.9 + 35.1 | 332°54.9 - 49.2 Avior 234°16.4 ~—-59°34.5 
22 | 299°26.8 | 114°08.0 47.0 | 133°52.5 13.5 | 329°42.7 35.2 | 347°57.5 49.3 Suhail 222°48.7 ~—--43°31.0 
23 314° 29.3 129°07.8 48.3 148°53.5 12.8 344°45.4 35.3 3°00.2 49.3 Miaplacidus 221°39.7 -69° 48.2 
Mer.pass.:02:05 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 Alphard 217°50.8 -8°45.0 
Regulus 207° 37.7 1°51.9 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 19345. 61° 38.3 
Denebola 182° 28. 4° 27.3 
0 329°31.7 | 144°07.6  $01°49.6 | 163°54.5 NO7°12.2 | 359°48.2 $13°35.5 18°02.8  $18°49.4 Gienah 175°46.7 17° 39.6 
1 344°34.2 | 159°07.5 50.9 | 178°55.5 11.6 14°51.0 35.6 33°05.4 49.4 Actix 173° 03.6 -63° 13.2 
2 359°36.7 | 174°07.3 52.2 | 193°56.5 10.9 | 29°53.8 35.7 | 48°08.1 49.5 Gacrux  171°55. 57° 14.1 
3 14°39.1 189°07.1 + 53.5 208°57.5 * 10.3 44°56.6 + 35.8 63° 10.7 + 49.5 Alioth 166° 15.9 55°50.9 
4 29°41.6 | 204°06.9 54.8 | 223°58.5 09.7 | 59°59.3 35.9 | 78°13.3 49.6 Spica 1589254 --11° 16.3 
5 44° 44.1 219° 06.7 56.0 238°59.5 09.1 75°02.1 36.0 93°16.0 49.6 Alkaid 152°54.5 49°12.7 
6 59°46.5 | 234°06.5  $01°57.3 | 254°00.5 NO07°08.4 | 90°04.9  $13°36.2 | 108°18.6  $18°49.6 Hadar 148°40. -60° 28.7 
7 74°49.0 | 249°06.3 58.6 | 269°01.5 07.8 | 105°07.7 36.3 | 123°21.2 49.7 Menkent  148°01.0 —_-36°28.6 
8 89°51.4 | 264°06.2 01°59.9 | 284°02.5 07.2 | 120°10.5 36.4 | 138°23.9 49.7 Arcturus 145°50.6 9° 04.5 
9 104°53.9 | 279°06.0  02°01.2 | 299°03.4 - 06.6 | 135°13.2 - 36.5 | 153°26.5 - 49.8 Rigil Kent. 139°44.2 — -60°55.6 
lo | 119°56.4 | 294°05.8 02.5 | 314°04.4 05.9 | 150°16.0 36.6 | 168°29.1 49.8 Kochab —_137°20. 74°04.4 
11 | 134°58.8 | 309°05.6 03.8 | 329°05.4 05.3 | 165°18.8 36.7 | 183°31.8 49.9 Zuben’ubi — 136°59. -16°07.8 
12 150°01.3 | 324°05.4 $02°05.1 | 344°06.4 NO07°04.7 | 180°21.6  $13°36.9 | 198°34.4 $18°49.9 Alphecca 126° 06. 26°38.8 
13 | 165°03.8 | 339°05.2 06.3 | 359°07.4 04.1 | 195°24.4 37.0 | 213°37.1 50.0 Antares 112° 19. -26° 28.8 
14 180°06.2 | 354°05.0 07.6 14°08.4 03.4 | 210°27.1 37.1 | 228°39.7 50.0 Atria = 107°15.6 = -69° 04.1 
15 | 195°08.7 9°04.8 - 08.9 | 29°09.4 - 02.8 | 225°29.9 37.2 | 243°42.3 - 50.1 Sabik — 102°05.8 = -15° 45.0 
16 | 210°11.2 | 24°04.7 10.2 | 44°10.4 02.2 | 240°32.7 37.3 | 258°45.0 50.1 Shaula 96°13.9 — -37°07.2 
17 | 225°13.6 | 39°04.5 115 | 59°11.4 01.6 | 255°35.5 37.4 | 273°47.6 50.2 || Rasalhague ——-96" 01.0 2°32.9 
18 | 240°16.1 | 54°04.3 $02°128 | 74°12.4 NO7°00.9 | 270°38.2 $13°37.6 | 288°50.2 $18°50.2 || pate pai ae 
19 | 255°18.5 69°04.1 14.1 89°13.4 07°00.3 | 285°41.0 37.7 | 303°52.9 50.3 ove a ; apesi eo, Saoae 
20 | 270°21.0 84°03.9 15.4 | 104°14.4 06°59.7 | 300°43.8 37.8 | 318°55.5 50.3 ui ae Geen G Samia o 
21 | 285°23.5 99° 03.7 - 16.7 | 119°15.4 - 59.0 | 315°46.6 + 37.9 | 333°58.1 - 50.3 Aa Sabie. ekEES 
22 | 300°25.9 | 114°03.5 17.9 | 134°16.4 58.4 | 330°49.4 38.0 | 349°00.8 50.4 Set. eae ei 
° ° ° ° * = * 
23 | 315°28.4 | 129°03.4 19.2 | 149°17.4 57.8 | 345°52.1 38.1 4°03.4 50.4 Bock ator a meat 
Mer. pass. :02:02 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 Enif 33°41.2 9°58.5 
Al Na’ir 27°35.9 -46°51.3 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.4 
0 | 330°30.9 | 144°03.2  $02°20.5 | 164°18.3 NO06°57.2 0°54.9 §13°38.2 | 19°06.0 $18°50.5 Scheat = 13.°47-5 ae 
1 | 345°33.3 | 159°03.0 21.8 | 179°19.3 56.5 | 15°57.7 38.4 | 34°08.7 50.5 Markebs 1132323 2193 
2 0°35.8 | 174°02.8 23.1 | 194°20.3 55.9 | 31°00.5 38.5 | 49°11.3 50.6 Aug 20 Fri SHA Mer.pass 
3 15°38.3 | 189°02.6 + 24.4 | 209°21.3 - 55.3 | 46°03.3 - 38.6 | 64°13.9 - 50.6 Venus 175°39.6 14:23 
4 30°40.7 | 204°02.4 25.7 | 224°22.3 54.7 | 61°06.0 38.7 | 79°16.6 50.7 Mars 194°58.1 13:05 
5 45°43.2 | 219°02.2 26.9 | 239°23.3 54.0 | 76°08.8 38.8 | 94°19.2 50.7 Jupiter 30°08.9 00:05 
6 60°45.7 | 234°02.1  $02°28.2 | 254°24.3 N06°53.4 | 91°11.6  $13°38.9 | 109°21.8  $18°50.8 Saturn 48° 26.9 22:48 
7 75°48.1 | 249°01.9 29.5 | 269°25.3 52.8 | 106°14.4 39.1 | 124°24.5 50.8 
8 90°50.6 | 264°01.7 30.8 | 284°26.3 52.1 | 121°17.2 39.2 | 139°27.1 50.9 || Aus mene eee ee 
9 105°53.0 | 279°01.5 + 32.1 | 299°27.3 + 51.5 | 136°19.9 + 39.3 | 154°29.7 - 50.9 Mars  194°22.8 13:04 
1o | 120°55.5 | 294°01.3 33.4 | 314°28.3 50.9 | 151°22.7 39.4 | 169°32.4 50.9 sapere 30°165 00:01 
11 | 135°58.0 | 309°01.1 34.7 | 329°29.3 50.3 | 166°25.5 39.5 | 184°35.0 51.0 Sanira 48°31.1 a5 ak 
12 | 151°00.4 | 324°00.9  $02°36.0 | 344°30.3 NO06°49.6 | 181°28.3  $13°39.6 | 199°37.6  $18°51.0 
13 166°02.9 | 339°00.8 37.2 | 359°31.3 49.0 | 196°31.1 39.8 | 214°40.3 51.1 || Aug 22 Sun SHA Mer.pass 
14 | 181°05.4 | 354°00.6 38.5 14°32.3 48.4 | 211°33.8 39.9 | 229°42.9 51.1 Venus —173°32.3 14:24 
15 | 196°07.8 9°00.4 + 39.8 | 29°33.3 47.7 | 226°36.6 - 40.0 | 244°45.5 + 51.2 Mars 193°47.5 13:02 
16 | 211°10.3 | 24°00.2 41.1 | 44°34.3 47.1 | 241°39.4 40.1 | 259°48.2 51.2 Jupiter 30"'24.1 23:52 
17 | 226°12.8 39° 00.0 42.4 59°35.2 46.5 | 256°42.2 40.2 | 274°50.8 51.3 Saturn 48° 35.2 22:40 
1g | 241°15.2 | 53°59.8  $02°43.7 | 74°36.2 NO06°45.9 | 271°44.9 $13°40.3 | 289°53.4 $18°51.3 Horizontal parallax 
19 | 256°17.7 | 68°59.6 45.0 | 89°37.2 45.2 | 286°47.7 40.4 | 304°56.1 51.4 Venus: 0.1 
20 | 271°20.2 | 83°59.5 46.3 | 104°38.2 44.6 | 301°50.5 40.6 | 319°58.7 51.4 Mars: 0.1 
21 | 286°22.6 | 98°59.3 + 47.5 | 119°39.2 - 44.0 | 316°53.3 - 40.7 | 335°01.3 + 51.5 
22 | 301°25.1 | 113°59.1 48.8 | 134°40.2 43.3 | 331°56.1 40.8 | 350°04.0 51.5 
23 | 316°27.5 | 128°58.9 50.1 | 149°41.2 42.7 | 346°58.8 40.9 5°06.6 51.5 
Mer.pass.:01:58 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.2 
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2021 August 20 to Aug. 22 






































































































































h 
= Sun 
ri 
GHA Dec Moon 
0] 17et07.s 12°26 posi v ac 
194°07.9 a 31°03.4. 4.9" = d HP 
209° 08.1 7 45° 27.3 50° peers 4a 50.0" Lat. ‘ Twilight 
° . ° * i ie cage : 
3 | 224208.2 ol ee ee oe a Sunes | “Suniet Twilight 
239° 08.4 23. 74°15.4 5.1 oot 4.7’ 59.0 mae -: Civil N 
2 254° 08.5 1]  88°39.5 1 24°34.3 4.9" N 70° : 03:04 | 20:5 = 
6 ; 22.3 103°0. 5.2 24°29.3 : 58.9’ . 01:46 58 23:27 
; 269°08.7 —-N12°21.4 3.7 5.2' 34° D4. 5.1' 58.9" 68 02.2 03:27 20:36 «(2 
284°08.8 on. 117°28.0 5.3’ 1 5.2' 58.9" 66° | = 02: 5 03:45 | 20:19 aa 
8 299°09.0 0.6 131°52.3 54! $24°18.8 5.4" 58.9' 64° 01:33 Gai 03:59 20:05 21:36 
9 314°09.1 19.8 146°168 a 24°13.4 ee ae 62° 02-08 ae 04:11 9:53 21:11 23:31 
10 | 329°09.3 ine), 200 ae oe 7 oo peel ogee: Gea Gas eo 
11 344°09.5 8.1 | 175°05.8 56 24° 02.0 5.8" a N58° | 02: 3:40 04:29 9.36 20:37 21:54 
fas ll| aeaenece 173 | 189°30.5 7 23°56.1 6.0" a. Seles ee ee 
13 14°09.8 Ni2"16:5 203°55.2 Bai 23°50.0 6.2" a 54° ee 04:01 04:43 oe 20:13 21:12 
sons se | Sirace Se le a ae 
44°10.1 . 232° 44.8 ai 37.4 6.5’ il 50° | 03:4 ; 04:54 : 55 20:45 
16 59°10.2 ae 247° 09.8 — 23°30.9 6.6 oe 45° oO 04:24 04:59 ae 19:48 20:34 
i 74° 10.4 3.2 | 261°348 6.1’ 23°24.2 6.7’ eee N 40° | 0 ee 8:56 ou epee 
18 mee ee 12.3 | 276°00.0 62’ ate 6.9" ao 35° ies 04:49 05:17 ae 19:28 20:06 
19 104° 10. 11.5 | 290° ; 10.4 7.0 ; ° : 04:58 : 19:1 
ot 25.2 0’ 58.7’ 30 04: 05:25 ae 19:51 
20 119°1 10.7 304° 6.3 $23°03 : ° ‘37 05:06 8:41 19: : 
08 4°50.5 , 3 72° ; 20 . 05:31 : :07 19: 
| ae ne | Sea oo ae eee || es oa ae ea Gee ana 19:29 
149°11.1 . 333°41.3 Ta 2°48.7 75 : 0° 0 : :30 05:51 : 18:47 19:13 
Seci| Gee Geo: | ‘ aantae 6.5 22°41 58.7" 5:14 05:39 8:15 18:3 
13 8°06.9 66’ 1 7.6" ‘ 5 10° 06:00 :36 19:02 
SD=158  d = ee ee 5a ole Ge ee a ee 
=-0. : ' . : 5: : : 
=a aS 7.9' 58.6’ 30° | 05:35 85 06:17 | 17:49 18:19 18:44 
GHA .=16.0 ° 06:03 0 18:12 
a Dec aa ; 35" 05:38 06:07 6:27 7:39 18.04 18:37 
179°11.4 oe a Dec 40 05:41 06. 06:33 7:33 : 18:32 
° is ° : : : s 
i 194°11.6 rae 16°58.3. 6.8" - d HP 45° | 05:43 a Oo) oe ae ee 
2 209° 11.8 =? 31°24.1 6.9’ $22°17.7  8.0' —-58.6 $ 50° | 05: — oe 7:19 cee 18:26 
3 arin 048 | 452504 a ae = a | eae Dees aes a 17:50 18:24 
239°12.1 60° 16.1 rt 015 8.3" 54° 06:26 07:01 17:44 1 
5 254° 12. 03.2 74° : 71 21°53.1 2 58.6’ 05:48 06:2 : 7:06 17: 8:21 
2 42.2 . 8.4 : 56° : :29 07:05 7:41 18: 
023 7 7.2 o1° 58.5 05:48 ; 7:02 8:21 
6 269°12 89°08.4 ‘ 44.7 8.5" 58° 06:32 07: 17:38 
4 N12° 7.3 91° 5’ 58.5' 05:49 10 6:57 18:20 
7 284°12 01.5 103° 36.1 3.6 S 60° 06:35 07: . 17:35 
5 ° 34.7 6 58.5’ 0 05:5 7:16 : 18:19 
8 | 299127 al 74 219774 88) 585 006390722 | 16s 1728 18:17 
314°12.8 : 132°27.6 ' 18.6 8.9’ : Lat M : - :28 18:17 
10 329° 13. * 59.0 146°54. a 21°09.6 : 58.5" : : oonrise - 
0 54.2 ‘ : 9.0’ ; Fri 
11 344° 13. 58.2 161°20.9 76 21°00.5 0 58.4 N 72° Sat Sun Fri Moonset 
12 ° : 57.3 175°4 tT 20°51.3 9.1 58.4" —_ =z 21: Sat Sun 
2 | 3597133 NII°569 Se ee eee ee N70° | = ss) =— = 
14°13. 190° 14.6 ; O 9.4" 68° 22:24 21: = 
14 ° _ 55.7 204° 7.9 $20°32 ob —_— 21:35 —_ : 
15 yee 54.8 ae 8.0" ane 9.5' 58.4" ae 21:28 21:04 ee = os 01:24 
8 eR 7 , : 9.6" , 4 20: ; 0:51 Ss nee 02:11 
16 59°1 54.0 233° 8.1 20°13 58.3 44 20:41 a 00: 
3.9 3°35.9 32° 4 9.7’ : 62° | 20: ; 20:37 aa :22 02:41 
of 74°14.1 a 248°03.1 8.3’ 20°03.6 9.8" aS 60° ee 20:22 20:25 oa 01:06 03:03 
18 ating fee ee ce. Ae. aan 58.3" |] 58° es See ee eee ee, 
104°1 5 276°5 ' : 10.0’ oe, ° : 19:53 : ‘ 1:57 03: 
=] 119° i . eles o $19°33.7 10.1 ae a . 9:42 see coe 02:15 nia 
1 | 134°14.7 ‘8 | 305°53.2 19°23.5 10.2’ 2 8 : 9:32 05 02:3 
: ; : , : 2 : 52 : 19:51 :30 03:59 
22 | 149°1 49.0 | 320° Be 19°13. 58.2 18:53 19-2 01:20 : 
4.9 21.0 : . 10.4 , 50° : :23 19:45 02:42 04: 
23 teat 4g1| 334° 8.8 19°02 58.2 18:42 9:1 01:34 : :08 
51 48.9 8 10.5’ 45° 15 19:3 02:54 
= ee hance. 89° 18°52.3. 10.6 58.2 18:21 18:58 19: 9 | 01:46 03:04 04:16 
6p.=i58 d=08 9.0 ee ae ee N40° | 18:03 18 olin oe ee 
ae : i , ° ; :43 : : 04:40 
Sun G S.D.— 58.1 35 17:48 19:17 02:3 
HA .D.=15.9 ° 8:31 : 30 03:41 
Dec 30 17:35 19:08 02: : 04:53 
0 | 179°15.2  NiI° GHA v . ol ee Ge oa 
1 194° 46.5 3° ec d N 10° 8:03 01 04:08 
94°15.4 i 45.0 91° 5 HP 10 16:54 18:47 03:25 05:13 
2 209°15. 5.6 18°13.1 ell $18°31.0 10.7’ 0° : TAT 18:3 : 04:28 ; 
3 224°15 z 44.8 32°41.4 9.2 18° 20.2 ie 58.1' 16:36 17:32 18 at 03:46 04:46 7 
7 aa 2 9.3" . 0.8" , S 10° ’ ‘ 124 04:0 ; 5:44 
4 530° 15 43.9 | 47° 18°09 58.1 16:18 05 05:03 
9 09.8 9.4’ 3 10.9" , 20° 17 18:12 05:57 
5 254° 16 43.1 61° 4 17°58.3 ; 58.1 15:58 ; : 04:24 3 
0 38.2 9.5" 3 11.0’ 58.0" 30° 7:01 18:00 05:20 06:1 
6 269° 16 42.3 | 76°06.8 17°47.2 11.1 2 © | 15:36 16:42 04:44 05:3 :10 
2 N11° 2 9.6’ 3 nl: 58.0’ 35 15:2 17:47 05: 37 06:24 
7 284° 16 1°41.4 90° 17°36.1 112° ° :23 6:31 g 5:08 05: 
3 35.5 97’ 1.2’ 58.0" 40 15: 17:38 : 87 06:40 
8 299°16 40.6 | 105° 7 $17°24 ° 07 16:19 05:22 06:0 
5 04.2 © 9.8" 8 113’ 45° | 14.4 17:29 09 06:49 
9 314°16 39.7 | 119° 8 17°13 58.0 49 6:04 : 05:38 06:2 : 
7 33.1 9.9° 5 14 : S 50° 17:19 ; 122 06:59 
10 700816 » 38.9 134° 9 17°02.1 57.9 14:27 : 05:56 06:3 : 
8 02.0 10.0’ . 11.5" : 52° 5:46 «17: :38 07:11 
11 | 344°17 38.0 | 148° 0 16°50 87.9 14:16 (05 | 06:20 
0 31.1 10.1' 5 6 11.5’ 57.9’ 54° 15:37 16:59 : 06:58 07: 
12 ac6F iz 37.2 | 163°00.2 te 16°39.0 116" 9 2 | 14:03 5.28 3 06:31 ~—«O7: 7:26 
a N11° é 10.2 ° 6 57.9’ 56 13: . 16:52 : :07 07:33 
13 14°1 1°36.4 177° 16° 27.3 11.7’ 49 5:17 06:44 07: : 
7.3 29.5 10.3’ ok 57.8" 58° 13: : 16:45 17 07:40 
14 29°1 35.5 | 191° 3’ $16°15 . 3:33. 15:04 06:58 07: : 
7.5 58.8 10.4’ 6 11.8’ ' S 60° 13: 5 16:36 7:28 07:4 
15 aay 34.7 | 206° 4 16°03 57.8 3:12 14:49 07:15 07: a 
7.6 : 28.3 10.5" 8 11.9' : 16:26 7:42 07:5 
16 59°1 33.8 220° 5 15°51 57.8 07:36 07: 58 
7.8 578 106 9 11.9 , 7:57 08: 
3 0.6 57. s :09 
74° 18.0 a eA 10.7’ rer eee oy Day Egnof Time | M Moon 
89°18.1 1 10.8 2.1' 57.7 oor h . Mer.P 
19 104°18 3 N11°31.3 264° 26.9 15°15.8 121 7 tis 12 Pass U r.Pass. Age 
20 30.4 10.9 $15° 57.7 So mmi:ss : Pper Low 
119° 18.4 4 | 278°56.8 10.9" 15°03.6 12.2" 57.7" 20 | [0 cee 12-14 
21 134°18.6 29.6 293°26.8 ; = 14°51.4 12.3" a - 3:29 03:22 12:0 aon 95-100% 
22 | 149°18.8 eee: ate. ee oe 1) 1x03 | 2249 © 1020 | 
23 | 164°18.9 a | eee s He. Geo ae 576 = mm oo | -- isso ( ) 
SD.=15.8 08 6°57.3 11.3' eee te 57.6" ; 12:10 es 
ase . 57.5" 
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August 23, 24, 25 (Mon., Tue., Wed.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 331°30.0 | 143°58.7 $02°51.4 | 164°42.2 N06°42.1 2°01.6  $13°41.0 | 20°09.2 $18°51.6 Alpheratz 357°37.3.—-29°12.5 
1 346°32.5 | 158°58.5 52.7 | 179°43.2 41.4 17°04.4 41.1 | 35°11.9 51.6 Ankaa 353°09.6 = -42° 11.2 
2 1°34.9 | 173°58.4 54.0 | 194°44.2 40.8 | 32°07.2 41.3 | 50°14.5 51.7 Schedar 349°33.7.  56°39.2 
3 16°37.4 | 188°58.2 ++ 55.3 | 209°45.2 ++ 40.2 | 479100 ++ 414 | 659171 ++ 517 Diphda 348°49.8 ~—--17°52.0 
4 31°39.9 | 203°58.0 56.5 | 224°46.2 39.6 | 62°12.7 41.5 | 80°19.8 51.8 Achernar 335°22.0 — -57°07.4 
5 46°42.3 | 218°57.8 57.8 | 239°47.2 38.9 | 77°15.5 41.6 | 95°22.4 51.8 Hamal —327°54.1 23°33.8 
6 61°44.8 | 233°57.6  $02°59.1 | 254°48.2 N06°38.3 | 92°18.3 $13°41.7 | 110°25.0 $18°51.9 Polaris 315°11.1 — 89°20.9 
7 76°47.3 | 248°57.4  03°00.4 | 269°49.2 37.7 | 107°21.1 41.8 | 125°27.7 51.9 Acamar — 315°13.8— -40°12.9 
8 91°49.7 | 263°57.2 01.7 | 284°50.2 37.0 | 122°23.8 41.9 | 140°30.3 52.0 Menkar 314 08.9 4710.5 
9 106°52.2 | 278°57.1 ++ 03.0 | 299°51.2 ++ 36.4 | 137°266 -+ 42.1 | 155°329 ++ 52.0 Mirfak 308° 32.1 49°'56.0 
10 | 121°54.6 | 293°56.9 04.3 | 314°52.2 35.8 | 152°29.4 42.2 | 170°35.6 52.0 Aldebaran = 290°42.8 = 16°33.1 
11 | 136°57.1 | 308°56.7 05.5 | 329°53.1 35.1 | 167°32.2 42.3 | 185°38.2 52.1 Rigel — 281"°06.6 -8°10.5 
3 6 6 S 5 S 6 S Capella 280° 26.1 46°01.0 
12 151°59.6 | 323°56.5  $03°06.8 | 344°54.1 N06°34.5 | 182°35.0 $13°42.4 | 200°40.8 $18°52.1 Belt W706 6 Sooo 
13 167°02.0 | 338°56.3 08.1 | 359°55.1 33.9 | 197°37.7 42.5 | 215°43.5 52.2 Bintkay- “ounlon a: . Soeeaea 
14 | 182°04.5 | 353°56.1 09.4 14°56.1 33.3 | 212°40.5 42.6 | 230°46.1 52.2 taliilason COTEPAn G eae 
15 197°07.0 8°56.0 ++ 10.7 | 29°57.1 ++ 32.6 | 227°43.3 ++ 428 | 2459487 ++ 523 Beal 570255 2 one 
16 | 212°09.4 | 23°55.8 12.0 | 44°58.1 32.0 | 242°46.1 42.9 | 260°51.4 52.3 ‘Canopus Se teR ao . esoto 
° ° ° ° ° . : 
17 | 227°11.9 | 38°55.6 13.2 | 59°59.1 31.4 | 257°48.9 43.0 | 275°54.0 52.4 Giie! ongeon Gt cieeade 
18 242°14.4 53°55.4 $03°14.5 75°00.1 N06° 30.7 272°51.6 $13°43.1 290° 56.6 $18°52.4 Adhara 255°08.3 -28°59.9 
19 | 257°16.8 | 68°55.2 15.8 | 90°O1.1 30.1 | 287°54.4 43.2 | 305°59.2 52.5 Procyon 244°54.0 5°10.3 
20 | 272°19.3 | 83°55.0 17.1 | 105°02.1 29.5 | 302°57.2 43.3 | 321°01.9 52.5 Pollux 243°210 +-27°58.5 
21 | 287°21.8 | 98°54.8 ++ 18.4 | 120°03.1 ++ 28.8 | 318°00.0 ++ 43.4 | 3369045 ++ 525 Avior 234°16.4 —--59°34.5 
22 | 302°24.2 | 113°54.7 19.7 | 135°04.1 28.2 | 333°02.7 43.6 | 351°07.1 52.6 Suhail 222°48.7  -43°31.0 
23 317° 26.7 128°54.5 21.0 150°05.1 27.6 348°05.5 43.7 6° 09.8 52.6 Miaplacidus  221°39.7 -69° 48.2 
Mer.pass.:01:54 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Alphard 217°50.8 -8°45.0 
Regulus 207°37.7 1°51.9 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 6 1°38.3 
Denebola 82° 28.1 4° 27.3 
0 332°29.1 | 143°54.3 $03°22.2 | 165°06.1 N06°26.9 3°08.3. $13°43.8 | 21°12.4 $18°52.7 Gienah 175°467 + -17°39.6 
1 347°31.6 | 158°54.1 23.5 | 180°07.1 26.3 18°11.1 43.9 | 36°15.0 52.7 Acrux 173°03.7 --63°13.2 
2 2°34.1 | 173°53.9 24.8 | 195°08.1 25.7 | 33°13.9 44.0 | 51°17.7 52.8 Gacrux 171°551 -57°14.1 
3 17°36.5 | 188°53.7 ++ 261 | 210°09.1 ++ 25.0 | 48°166 ++ 441 | 669203 ++ 528 Alioth 166°15.9  55°50.9 
4 32°39.0 | 203°53.6 27.4 | 225°10.1 24.4 | 63°19.4 44.2 | 81°22.9 52.9 Sries 58°254 -11°163 
5 47°41.5 | 218°53.4 28.7 | 240°11.1 23.8 | 78°22.2 44.4 | 96°25.6 52.9 Alkaid 52°545 «49°: 12-7 
6 62°43.9 | 233°53.2  $03°29.9 | 255°12.0 N06°23.2 | 93°25.0 $13°44.5 | 111°28.2 $18°52.9 Hadar  148°40.2 = -60°28.7 
7 77°46.4 | 248°53.0 31.2 | 270°13.0 22.5 | 108°27.8 44.6 | 126°30.8 53.0 Menkent  148°01.0 — -36° 28.6 
8 92°48.9 | 263°52.8 32.5 | 285°14.0 21.9 | 123°30.5 44.7 | 141°33.4 53.0 Arcturus  145°50.6 9°04.5 
9 107°51.3 | 278°52.6 ++ 33.8 | 300°15.0 ++ 21.3 | 138°33.3 ++ 448 | 1569361 ++ 53.1 Rigil Kent. 39°44.3  -60°55.6 
10 122°53.8 | 293°52.4 35.1 | 315°16.0 20.6 | 153°36.1 44.9 | 171°38.7 53.1 Kochab 137°20.2.- 74°04.4 
11 137°56.2 | 308°52.3 36.4 | 330°17.0 20.0 | 168°38.9 45.0 | 186°41.3 53.2 Zuben' ubi 36°59.2  -16°07.8 
12 152°58.7 | 323°52.1 $03°37.6 | 345°18.0 N06°19.4 | 183°41.6 $13°45.2 | 201°44.0 $18°53.2 Alphecca 26°06.1 26°38.8 
13 168°01.2 | 338°51.9 38.9 0°19.0 18.7 | 198°44.4 45.3 | 216°46.6 53.3 Antares 12°19.2 -26°28.8 
14 183°03.6 | 353°51.7 40.2 15° 20.0 18.1 | 213°47.2 45.4 | 231°49.2 53.3 Atria 07°15.7 = -69° 04.1 
15 | 198°06.1 8°515 ++ 415 | 30°210 ++ 17.5 | 228°500 -+ 45.5 | 246°51.9 ++ 53.4 Sabik — 102°05.8 = -15° 45.0 
16 213° 08.6 23°51.3 42.8 45°22.0 16.8 | 243°52.8 45.6 | 261°54.5 53.4 Shaula 96°13.9 — -37°07.2 
17 228°11.0 38°51.2 44.1 60° 23.0 16.2 | 258°55.5 45.7 | 276°57.1 53.4 Rasalhague 96°01.0 2°32.9 
1s | 243°13.5 | 53°51.0 $03°45.3 ) 75°24.0 N06°15.6 | 273°58.3  $§13°45.8 | 291°59.7 $18°53.5 3 Beis coer oe 
19 | 258°16.0 | 68°50.8 46.6 | 90°25.0 14.9 | 289°O1.1 46.0 | 307°02.4 53.5 ue ree Spake SRSA 
20 | 273°18.4 | 83°50.6 47.9 | 105°26.0 14.3 | 304°03.9 46.1 | 322°05.0 53.6 ‘i a eeeO de> <oRtteS 
21 | 288°20.9 | 98°50.4 ++ 49.2 | 120°27.0 ++ 13.7 | 319°06.6 ++ 46.2 | 3379076 -+ 53.6 ee Aga i 
22 | 303°23.4 | 113°50.2 50.5 | 135°28.0 13.0 | 334°09.4 46.3 | 352°10.3 53.7 Bese Eaence: ECan G 
° ° ° ° . il . 
23 | 318°25.8 | 128°50.1 51.7 | 150°29.0 12.4 | 349°12.2 46.4 7°12.9 53.7 Berek: ~ aeeage” cae eaike 
Mer.pass.:01:50 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Enif 33°41.2 9°58.5 
AINa'ir —-27°35.9  -46°51.3 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.4 
0 | 333°28.3 | 143°49.9  $03°53.0 | 165°30.0 N06°11.8 4°15.0 §13°465 | 22°155  $18°53.8 Scheat = -13°'47.5 2812.0 
1 | 348°30.7 | 158°49.7 54.3 | 180°31.0 111 | 19°17.7 46.6 | 37°18.1 53.8 Markabic_19132:3 — 152199 
2 3°33.2 | 173°49.5 55.6 | 195°31.9 10.5 | 34°20.5 46.8 | 52°20.8 53.8 || Aug 23 Mon SHA Mer.pass 
3 18°35.7 | 188°49.3 ++ 569 | 210°32.9 -+ 09.9 | 49°23.3 ++ 469 | 67°234 ++ 53.9 Venus _172°28.7 14:24 
4 33°38.1 | 203°49.1 58.2 | 225°33.9 09.2 | 64°26.1 47.0 | 82°26.0 53.9 Mars  193°12.2 13:00 
5 48°40.6 | 218°49.0  03°59.4 | 240°34.9 08.6 | 79°28.9 47.1 | 97°28.7 54.0 Jupiter  30°31.6 23:47 
6 63°43.1 | 233°48.8  $04°00.7 | 255°35.9 N06°08.0 | 94°31.6  $13°47.2 | 112°31.3 $18°54.0 Saturn _48°39.2 22:35 
7 78°45.5 | 248°48.6 02.0 | 270°36.9 07.3 | 109°34.4 47.3 | 127°33.9 54.1 
8 93°48.0 | 263°48.4 03.3 | 285°37.9 06.7 | 124°37.2 47.4 | 142°36.5 541 || Aus ya ‘en ee 
9 108°50.5 | 278°48.2 ++ 046 | 300°38.9 -+ 06.1 | 139°40.0 ++ 47.6 | 1579392 ++ 54.2 Mars 192°36.9 12:59 
10 123°52.9 | 293°48.0 05.8 | 315°39.9 05.4 | 154°42.7 47.7 172°41.8 54.2 Jupiter 30°39.2 23-43 
11 138°55.4 | 308°47.8 07.1 | 330°40.9 04.8 | 169°45.5 47.8 | 187°44.4 54.2 Sain —-ABPas 99.31 
12 153°57.8 | 323°47.7 $04°08.4 | 345°41.9 NO06°04.2 | 184°48.3 $13°47.9 | 202°47.1 $18°54.3 
13 169°00.3 | 338°47.5 09.7 0° 42.9 03.5 | 199°51.1 48.0 | 217°49.7 54.3 || Aug 25 Wed SHA Mer.pass 
14 184°02.8 | 353°47.3 11.0 15° 43.9 02.9 | 214°53.9 48.1 | 232°52.3 54.4 Venus —_170°21.6 14:25 
15 | 199°05.2 8°47.1 ++ 12.2 | 30°44.9 -+ 02.3 | 229°56.6 ++ 48.2 | 2479549 ++ 54.4 Mars 192°01.7 12:57 
16 | 214°07.7 | 23°46.9 13.5 | 45°45.9 01.6 | 244°59.4 48.4 | 262°57.6 54.5 Jupiter = 30°46.7 23:39 
17 229° 10.2 38° 46.7 14.8 60° 46.9 01.0 | 260°02.2 48.5 | 278°00.2 54.5 Saturn 48° 47.2 22:27 
18 | 244°12.6 | 53°46.6 $04°16.1 | 75°47.9 NO06°00.4 | 275°05.0  $13°48.6 | 293°02.8 $18°54.5 Horizontal parallax 
19 259°15.1 68° 46.4 17.4 90° 48.9 05°59.7 | 290°07.7 48.7 | 308°05.4 54.6 Venus: 0.1 
20 | 274°17.6 | 83°46.2 18.6 | 105°49.9 59.1 | 305°10.5 48.8 | 323°08.1 54.6 Mars: 0.1 
21 | 289°20.0 | 98°46.0 ++ 19.9 | 120°50.9 ++ 58.5 | 320°13.3 ++ 48.9 | 3389107 ++ 547 
22 | 304°22.5 | 113°45.8 21.2 | 135°51.9 57.8 | 335°16.1 49.0 | 353°13.3 54.7 
23 | 319°25.0 | 128°45.6 22.5 | 150°52.9 57.2 | 350°18.8 49.1 8°16.0 54.8 
Mer.pass.:01:46 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 
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2021 August 23 to Aug. 25 









































































































































h Sun Nise 
n 
we la Dec GHA v Dec d H 
179°19.1 N11°26.2 | 351° P Twili 
: 51 A wilight 
1 194°19.3 25.4 ud 3 $13°49.2 12.6’ 57.5" ei Naut. : Civil Sunrise | Sunset Twilight 
2 209° 19.4 ae | Soon e Te 13°36.6 12.6’ 57.5’ || N 72° Civil Naut. 
3 224°19.6 Soe Woes 6 13°240 12.7" 57.5 || 70° 01:17 03:21 | 20:40 22:36 
4 | 230°19.8 Sole Ge eee, a a 02:10 03:41 | 20:21 21: 
5 254°19.9 220 64°00.7 ee oe 12.8 57.4’ a 5 02:42 03:56 20:05 | 
6 269° . : 45.6 12.9’ , 1:07 03:05 ‘ : : 
: oe a 78°31.6 119° $12°328 12.9 a 01:54 03:22 04.20 ee aon oe 
8 99°20. . 02.5 2.0' 12°19. 7 2 02:23 03:37 : ; : 22:05 
9 ee - eee 12.1’ 12°06 : oo a 60° 02:44 03:49 ae ce so 21:38 
: . 2°04.7 ' On. : : ° : : 214 21:18 
10 329° 20.8 2.2 11°53.8 13.0" , N58 03:01 03: ; 
11 344° 20.9 tee rae oe 11°40.8 joa 8 56° | 03:15 04:08 uo oad ee 21:01 
: : 2.3 11°2 , : 54° 03:2 : : : 9:55 20:48 
12 359°21.1 N11°16 7.7 13.1" 57.2" :26 = 04:16 04:54 : ‘ 
: 0 | 165°38.5 , ‘ 52° 3 : 19:09 19:48 20: 
13 14°21.3 1 : 2.4 $11°14.5 13.2’ , 03:37 04:22 04:59 : 0:36 
4 5.2 | 180°09.9 12.5' : 57.2 50° : : 19:05 19:41 20: 
14 29° : 2.5 11°01.3 ' , 03:46 04:29 : ; 0:26 
15 ee — Pie 12.5 10° 48.1 o ly 45° 04:04 04:42 eae ae Tee 20:18 
16 59°21.8 12. 13.0 12.6 10°34.8 © 13.3" oF N 40° | 04:18 : : ; 20:00 
: 2.6 223°44.7 ‘ 3 57.1 é : 04:52 05:20 18:44 : 
17 74°21.9 11 : 12.7 10°21.5 += 13.3' , 35 04:29 : : 19:12 9:46 
: 8 238° 16.4 2.3° ° : 57.1 ° 05:01 05:27 18:37 19: 
18 89°22.1 N11°10 , : 10° 08.2 13.4’ 57.0° 30 04:39 05:08 05:3 : :03 9:35 
; 9 | 252°48.2 : ° : 20° : :33 18:32 18:56 : 
19 104° 22.3 1 : 2.8 $09°54.8 = 13.4" , 04:53 05:20 05: 19:25 
: 0.1 | 267°20.1 ' 4 57.0 N 10° ; 5:43 18:22 18:44 : 
20 119°22.4 0 : 12.9 09°41.4 13.4’ i 05:05 05:30 05: B 9:11 
: 9.2 281°52.0 ' 4 57.0 0° . 5:51 18:13 18:35 : 
21 134° 22.6 0 3.0 09°27.9 13.5" 05:13 05:38 =O: 19:00 
: * 08.4 | 296°24.0 ' 5 57.0 5:59 18:06 18:27 : 
22 149° 22.8 0 : 13.1 09°14.4 =: 13.5’ , $10° | 05:21 . : 8:51 
. ie ° ; 56.9 : 05:45 : : 
23 | _164°22.9 ee a pelea: eee ge eee ee aaa 
Spaise. d=08 3.2 08°47.4 13.5" 56.9’ 30° | 05:32 06:00 06:24 re Hae 18:38 
a S.D.=15.6 35 05:34 ~=—:06:04 : : :05 8:33 
Tue GHA 40° | 05:36 06: oes) 17:36 18:01 8:31 
Dec GHA 3 6:08 06:35 17:30 : 
0 Hee Waoee | Sipe v Dec d HP 45 05:38 == 06:12 06:42 i 8 oe 18:29 
1 194° 23.3 00.5 3.3’  §08°33.8 13.6’ ; $50° | 05:40 06:18 : ‘ : 8:27 
2 209°23.4 nat oe 08°20.2 13.6" aoe 52° | 05:41 06:20 ee — 8:25 
; : : 9°05.2 134° 08° 8 54° 05-4 : : 17:11 17:46 18:2 
224°23.6 - 03.2 ° 06.6 136 568 1 06:22 06:58 : 5 
4 230°23.8 Se ee ae 07°53.0 13.6" 56.8" 56° | 05:42 06:25 07:03 ae oe 8:24 
5 254° 23.9 01. : 5 07°30.3 13.7 56.7’ 58 05:42 06:28 07.0 ‘41 18:24 
6 | 269°24.1 wise: aa 36 079257 «137' B67" [SOC 05:43 __06:31 eee gee ae 24 
7 284° 24. ong 15.2 3.6 $07°12.0 13.7’ , : : 8:23 
8 g09%o 3 10°59.8 81°47.9 13.7’ 06°58.3 af er Lat. Moonrise 
9 7 4.5 58.9 96°20.6 38 eae 13.7 56.7 Mon Tue Ww Moonset 
314° 24.6 + 58.1 110° . ae 06° 44.5 13.7’ 56.6" S ed Mon Tue Wed 
10 | 329°24.8 Se itsee a eee teak eer ee eee eer ee ; 
11 344° 25.0 56. 3 13.9" 06°17.0 13.8"  {f N70° | 21:02 . 08:01 
: 4 ° ; 56.6 : 20:41 ‘ . 
ee eee ee es 68° | 20:51 20:37 te ee 
13 14°25.3 , : 14.0' $05°49.4 13.8 , 66 20:41 20:33 : : : 08:05 
; 54.7 | 169°05.2 ' : 56.5 64° : 20:25 04:39 06:26 : 
14 29° 25.5 53 : 14.0 05°35.6 13.8’ ; 4 20:34 ~=—-.20:30 20: : 08:06 
: 8 183°38.2 . . 56.5 62° : 0:26 04:51 06:32 : 
15 44°25.6 : 4.1 05°21.8 =13.8 , 20:27 20:27 ; : 08:07 
. + 52.9 198°11.4 8 56.5 ° 20:27 05:02 06:37 : 
16 59° 25.8 . 14.1 05°08.0 13.8” ' 60 20:21 20:25 20. : : 08:08 
17 74° 26.0 ne Saeetis 4.2 04°54.2 13.8" ta N 58° 20:15 a | 05:11 06:42 08:09 
18 89°26.2 N10°50.4 3 te 04°40.3. 13.8" 56.4" 56° | 20:11 20:21 20:30 O59 06:46 08:09 
19 104°26.3 105 panes 143° §04°26.5 13.8 56.4’ 54° | 20:06 20:19 20:30 05:26 06:50 08:10 
20 119°26.5 aoe ee 2 04°127 «13.9 ~—«56.3" 52° | 20:03 20:17 ae Bae pee 08:10 
21 134° 26.7 . 47. : 4.4 03°58.8 13.9” 3 50 19:59 20:16 : : :56 08:11 
22 | 1499268 ea ee 56.3 |[ 45° | 19:51 20:13 we |. oe fee ee 
23 164°27.0 46. : 4.5 03°31.1 13.9 3 N 40° . . : :04 08:12 
: 6.1 ° 9 56.3 19:45 : : 
enna are 314° 38.1 14.5 03°17.2 13.9" nea 35° 19:40 a eats 06:02 07:09 08:13 
5.D.=15.4 Sel cteee. cee. ore leet ee eee 
Wed GHA Dec GHA 20° | 19:26 20:02 20:37 6:16 07:17 08:15 
0 179°27.2 N10°45.2 3 v Dec d HP N 10° 19:19 19:59 20:38 S ies 08:16 
1 194°27.4 an pate 14.67 $03°03.4 13.9' 56.2’ o° | 19:11 19:56 20:39 ac pees 08:16 
2 209° 27.5 ; : 14.6" 02°49.55 13.9" ‘5 S 10° 19:04 19: : . : 08:17 
3 224°27.7 : oe nl le Af 02°35.7 13.9" a 20° 18:57 2 pees 06:56 07:38 08:18 
4 on7 6 12°52.6 14.7 92° < A 30° : :50 20:42 07:06 07:44 : 
239° 27.9 418 ° 21.8 13.9' 56.1" 18:48 19:47 ; : 08:19 
3 : 27° 26.3 4.7 ° : ° : 20:44 07:17 07: 
5 254° 28.1 40.9 42°0 ‘ 02° 08.0 13.8’ 56.1’ 35 18:43 19:45 20:45 7:50 08:20 
6 269° 28.2 N10°40.0 ° Ss 7“ 01°54.1 =: 13.8 56.1’ 40° 18:37 19:43 20:46 ie 07:53 08:21 
7 284° 28.4 30.2 eee 14.8" $01° 40.3 13.8’ 56.0" 45° 18:31 19:40 20:47 a ae 08:21 
8 299° 28.6 . 4.8" 01°26.4 13.8" 0’ $50° | 18:2 ; : ; : 08:22 
9 314° 28.8 oa ee 149 «0°12. 6.0 peek dete teen. cpae..|seeeee beau: . Gees 
10 329° 28.9 36.6 a 14.9 00°58.8 13.8' 56.0" 54° | 18:15 19:34 07:53 08:09 08:23 
11 ° : 114° 49.4 4.9 ° : ° 20:50 07:58 08: 
344°29.1 35.7 | 129°233 : 00°45.0 13.8’ 55.9" 56 18:10 19:32 50:50 a 08:23 
12 | 359°20.3 N10°34 ae pe wee ee eel tees ie ees | ees eee 
13 . 8 | 143°57.3 15.0° — $00° , S 60° | 17:59 ‘ ; 08:09 08:17 08:24 
14°29.5 340 | 158° 17.4 13.8’ 55.9 19:27 20:52 08:16 
14 29° 20.6 33.1 87313 5.0’ §00°03.6 13.8’ 55.9’ - ; 08:21 08:25 
15 44°29 173°05.4 15.1’ NO0°10.1 of Sun 
8 + 32.2 | 187°39.4 ; 13.8 55.8 E : Moon 
16 59°30 , 5.1 00° 23.9 ' ; Da qn.of Time Mer 
17 sere 31.4 202° 13.6 15.1 00°37.6 ee 55.8 y oot 10h p : Mer.Pass. Age 
: 30.5 216°4 . : ae 55.8’ ; ass Upper L a 
18 89°30.3 .N10°29.6 a . 00°51.3 13.7 55.8" mines ieness | Meena Tapa. Jaen 99 00% 
19 104°30.5 288 Geis 5.2! NO01°05.0 13.7' 55.7’ 23 02:44 02:36 12:03 : ° 
20 119° 30.7 27.9 eee se 01°18.7 «13.7 55.7" 24 | 02:28 02:19 08 co 12:59 | 
21 . ‘ : 5.2 01° , eS, : : ; : 13:45 | 
134°30.9 - 270 | 275°04.4 Pai 232.3 13.7 55.7 25 | 02:11 02:03 12:02 02:07 : \ >) 
149°31.0 262 | 280°387 153) 01°46.0 13.6" 55.7" 14:28 
23 164° 31.2 25.3 | 304°12.9 01°59.6 13.6’ 55.6’ 
SD.=15.8 d—-0.9 : 02°13.2 13.6’ 55.6” 
S.D.=15.2 
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August 26, 27, 28 (Thu., Fri., Sat.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 334°27.4 | 143°45.5 $04°23.8 | 165°53.8 N05°56.5 5°21.6  $13°49.3 | 23°18.6  $18°54.8 Alpheratz — 357°37.3 29°12.5 
1 349°29.9 | 158°45.3 25.0 | 180°54.8 55.9 | 20°24.4 49.4 | 38°21.2 54.9 Ankaa 353°09.5 = -42° 11.2 
2 4°32.3 | 173°45.1 26.3 | 195°55.8 55.3 | 35°27.2 49.5 | 53°23.8 54.9 Schedar  349°33.7 56°39.2 
3 19°34.8 | 188°44.9 ++ 27.6 | 210°56.8 ++ 54.6 | 50°299 ++ 496 | 68°265 ++ 54.9 Diphda 348°49.8 ~—-17°52.0 
4 34°37.3 | 203°44.7 28.9 | 225°57.8 54.0 | 65°32.7 49.7 | 83°29.1 55.0 Achernar 335°21.9 — -57°07.4 
5 49°39.7 | 218°44.5 30.1 | 240°58.8 53.4 | 80°35.5 49.8 | 98°31.7 55.0 Hamal —327°54.1 23°33.8 
6 64°42.2 | 233°44.3 $04°31.4 | 255°59.8  N05°52.7 | 95°38.3 $13°49.9 | 113°34.3  $18°55.1 Polaris 315°09.7_ 89° 21.0 
7 79°44.7 | 248°44.2 32.7 | 271°00.8 52.1 | 110°41.1 50.0 | 128°37.0 55.1 Acamar — 315°13.8 40° 12.9 
8 94°47.1 | 263°44.0 34.0 | 286°01.8 51.5 | 125°43.8 50.2 | 143°39.6 55.2 Menkar 314" 08.9 e102 
9 | 109°49.6 | 278°43.8 -- 35.3 | 301°028 +--+ 508 | 140°466 -+- 50.3 | 158°42.2 -- 55.2 Mirfak = 308° 32.1 49°'56.0 
10 | 124°52.1 | 293°43.6 36.5 | 316°03.8 50.2 | 155°49.4 50.4 | 173°44.8 55.2 Aldebaran = 290°42.8 0 16 33.1 
11 139°54.5 | 308°43.4 37.8 | 331°04.8 49.6 | 170°52.2 50.5 | 188°47.5 55.3 Rigel 281° 06.6 -8°10.5 
. 2 A 2 e & % 6 z Capella 280° 26.1 46°01.0 
12 | 154°57.0 | 323°43.2  $04°39.1 | 346°05.8 NO05°48.9 | 185°54.9  $13°50.6 | 203°50.1  $18°55.3 Bellatrix 278259 6°22.9 
13 169°59.5 | 338°43.1 40.4 1°06.8 48.3 | 200°57.7 50.7 | 218°52.7 55.4 Elnath 78°05 5 28°37 4 
14 | 185°01.9 | 353°42.9 41.6 16°07.8 47.6 | 216°00.5 50.8 | 233°55.3 55.4 Aiwa” oTeCA eae 
15 | 200°04.4 8°42.7 ++ 42.9 31°08.8 ++ 47.0 | 231°03.3 ++ 51.0 | 248°58.0 ++ 55.5 ee a70tee 8 ae 
16 | 215°06.8 | 23°42.5 44.2 | 46°09.8 46.4 | 246°06.0 51.1 | 264°00.6 55.5 Cee Saaoe oO  -2eoeao 1 
17 | 230°09.3 38°42.3 45.5 61°10.8 45.7 | 261°08.8 51.2 | 279°03.2 55.6 ee 358°289 —--16°44.6 
1g | 245°11.8 53°42.1 $04°46.7 | 76°11.8 NO5°45.1 | 276°11.6 $13°51.3 | 294°05.8  $18°55.6 Adhara 255°083 — -28°59.9 
19 | 260°14.2 | 68°41.9 48.0 91°12.8 44.5 | 291°14.4 51.4 | 309°08.5 55.6 Procyon 244°54.0 5°10.3 
20 | 275°16.7 83°41.8 49.3 | 106°13.8 43.8 | 306°17.1 51.5 | 324°11.1 55.7 Pollux  243°21.0 27°58.5 
21 | 290°19.2 98°41.6 ++ 50.6 | 121°14.8 ++ 43.2 | 3219199 ++ 51.6 | 3399137 ++ 55.7 Avior 234°16.4. —-59°34.5 
22 | 305°21.6 | 113°41.4 51.9 | 136°15.8 42.6 | 336°22.7 51.7 | 354°16.3 55.8 Suhail 222°48.7 ~—-43°31.0 
23 320°24.1 128°41.2 53.1 151°16.7 41.9 351°25.5 51.9 9°19.0 55.8 Miaplacidus 221° 39.6 -69° 48.2 
Mer.pass.:01:42 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Alphard 217°50.8 -8°45.0 
Regulus 207° 37.7 1°51.9 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec e att ea ee 
enebola “ 
0 335°26.6 | 143°41.0 $04°54.4 | 166°17.7 N05°41.3 6°28.2 $13°52.0 | 24°21.6 $18°55.9 Gienah 175°467  ~—--17°39.6 
i. 350°29.0 | 158°40.8 55.7 | 181°18.7 40.6 | 21°31.0 52.1 39° 24.2 55.9 Acrux 173°03.7--63°13.1 
2 5°31.5 173° 40.7 57.0 196°19.7 40.0 36°33.8 52.2 54° 26.8 55.9 Gacrux 171°55.1 -57° 14.0 
3 20°33.9 | 188°40.5 ++ 582 | 211°20.7 ++ 394 | 519366 ++ 523 | 69°295 ++ 56.0 Alioth  166°15.9 55°50.9 
4 35°36.4 | 203°40.3 04°59.5 | 226°21.7 38.7 | 66°39.3 52.4 | 84°32.1 56.0 Spica 158°254 -11°16.3 
5 50° 38.9 218° 40.1 05°00.8 241°22.7 38.1 81° 42.1 52.5 99° 34.7 56.1 Alkaid 152°54.5 49°12.7 
6 65°41.3 | 233°39.9  $05°02.1 | 256°23.7 N05°37.5 | 96°44.9 $13°52.6 | 114°37.3 $18°56.1 Hadar  148°40.2 —--60°28.7 
7 80°43.8 | 248°39.7 03.3 | 271°24.7 36.8 | 111°47.7 52.7 | 129°40.0 56.2 Menkent  148°01.0 = -36°28.5 
8 95°46.3 | 263°39.5 04.6 | 286°25.7 36.2 | 126°50.4 52.9 | 144°42.6 56.2 Arcturus 145°50.6 9° 04.5 
9 110°48.7 | 278°39.4 ++ 05.9 | 301°26.7 ++ 35.5 | 141°53.2 ++ 53.0 | 159°45.2 ++ 56.2 Rigil Kent. 139°44.3.  -60°55.6 
10 | 125°51.2 | 293°39.2 07.2 | 316°27.7 34.9 | 156°56.0 53.1 | 174°47.8 56.3 Kochab —-137°20.3 74°04.4 
11 | 140°53.7 | 308°39.0 08.4 | 331°28.7 34.3 | 171°58.8 53.2 | 189°50.5 56.3 Zuben'ubi 136°59.2 —- -16° 07.8 
12 | 155°56.1 | 323°38.8 $05°09.7 | 346°29.7 N05°33.6 | 187°01.5  $13°53.3 | 204°53.1 $18°56.4 Alphecca 126° 06.1 26° 38.8 
13 | 170°58.6 | 338°38.6 11.0 1°30.7 33.0 | 202°04.3 53.4 | 219°55.7 56.4 Antares 112°19.2 -26°28.8 
14 | 186°01.1 | 353°38.4 12.2 16°31.7 32.4 | 217°07.1 53.5 | 234°58.3 56.5 Atria 107°15.7 — -69° 04.1 
15 | 201°03.5 8°38.2 ++ 135 | 31°32.7 ++ 31.7 | 232°09.9 ++ 53.6 | 250°010 ++ 56.5 Sabik — 102°05.9 —-15°45.0 
16 | 216°06.0 | 23°38.1 14.8 | 46°33.7 31.1 | 247°12.6 53.8 | 265°03.6 56.5 Shaula — 96°14.0— -37°07.2 
17 | 231°08.4 | 38°37.9 16.1 | 61°34.7 30.4 | 262°15.4 53.9 | 280°06.2 56.6 Rasalhague = 96° 01.0 2°32.9 
Eltanin 90° 43.2 51°29.5 
1s | 246°10.9 53°37.7  $§05°17.3 | 76°35.7 NO05°29.8 | 277°18.2 $13°54.0 | 295°08.8  $18°56.6 iene A BaP 96.6 qiPo0% 
19 | 261°13.4 68° 37.5 18.6 91°36.7 29.2 | 292°21.0 54.1 | 310°11.4 56.7 one me Siete. Secdee 
20 | 276°15.8 83° 37.3 19.9 | 106°37.7 28.5 | 307°23.7 54.2 | 325°14.1 56.7 . aie 5eED 0 Sia o 
21 | 291°18.3 98°37.1 ++ 21.2 | 121°38.7 ++ 27.9 | 322°265 ++ 543 | 340°167 ++ 56.8 Ree peek eens 
22 | 306°20.8 | 113°36.9 22.4 | 136°39.7 27.3 | 337°29.3 54.4 | 355°19.3 56.8 5 ot ege00e re 
23 | 321°23.2 | 128°36.8 23.7 | 151°40.6 26.6 | 352°32.0 54.5 10°21.9 56.8 mek eens ~ ae Soie 
Mer.pass.:01:38 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Enif 33°41.2 9°58.5 
Al Na’ir 27°35.9  -46°51.4 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.4 
0 | 336°25.7 | 143°36.6  $05°25.0 | 166°41.6 N05°26.0 7°34.8  §13°54.6 | 25°24.6  $18°56.9 Scheat =» -:13°47.5 28" 12.0 
1 | 351°28.2 | 158°36.4 26.2 | 181°42.6 25.3 | 22°37.6 54.8 | 40°27.2 56.9 Matkabjse 219 732;3ie —Pbe19'9. 
2 6°30.6 | 173°36.2 27.5 | 196°43.6 24.7 | 37°40.4 54.9 | 55°29.8 57.0 || Aug 26 Thu SHA Mer.pass 
3 21°33.1 | 188°36.0 ++ 288 | 211°44.6 ++ 241 52°43.1 ++ 55.0 | 70°324 ++ 57.0 Venus 169°18.0 14:25 
4 36°35.5 | 203°35.8 30.1 | 226°45.6 23.4 | 67°45.9 55.1 85°35.0 57.0 Mars 191°26.4 12:56 
5 51°38.0 | 218°35.6 31.3 | 241°46.6 22.8 82°48.7 55.2 | 100°37.7 57.1 Jupiter 30°54.2 23:34 
6 66°40.5 | 233°35.5  $05°32.6 | 256°47.6 N05°22.1 97°51.5 $13°55.3 | 115°40.3  $18°57.1 Saturn 48°51.2 22:23 
7 81°42.9 | 248°35.3 33.9 | 271°48.6 21.5 | 112°54.2 55.4 | 130°42.9 57.2 - 
8 96°45.4 | 263°35.1 35.1 | 286°49.6 20.9 | 127°57.0 55.5 | 145°45.5 57.2 Aug oe ioe ree 
9 111°47.9 | 278°34.9 ++ 36.4 | 301°50.6 ++ 20.2 | 142°598 ++ 55.6 | 160°48.2 ++ 57.3 Mars  190°51.2 10.54 
10 | 126°50.3 | 293°34.7 37.7 | 316°51.6 19.6 | 158°02.6 55.8 | 175°50.8 57.3 dlupiter 31°01.7 93:30 
11 | 141°52.8 | 308°34.5 39.0 | 331°52.6 19.0 | 173°05.3 55.9 | 190°53.4 57.3 Sauhn 48°55 0 99.19 
12 | 156°55.3 | 323°34.3 $05°40.2 | 346°53.6 NO05°18.3 | 188°08.1 $13°56.0 | 205°56.0  $18°57.4 
13 171°57.7 | 338°34.2 41.5 1°54.6 17.7 | 203°10.9 56.1 | 220°58.6 57.4 Aug 28 Sat SHA — Mer.pass 
14 | 187°00.2 | 353°34.0 42.8 16°55.6 17.0 | 218°13.6 56.2 | 236°01.3 57.5 Venus — 167°10.9 14:26 
15 | 202°02.7 8°33.8 ++ 44.0 | 31°566 ++ 16.4 | 233°16.4 ++ 56.3 | 251°039 ++ 57.5 Mars 190° 16.0 12:52 
16 | 217°05.1 | 23°33.6 45.3 | 46°57.6 15.8 | 248°19.2 56.4 | 266°06.5 57.6 Jupiter 31°09.1 23:25 
17. | 232°07.6 38° 33.4 46.6 61°58.6 15.1 | 263°22.0 56.5 | 281°09.1 57.6 Saturn 48° 58.9 22:14 
18 | 247°10.0 53°33.2 $§05°47.8 | 76°59.6 NO05°14.5 | 278°24.7 $13°56.6 | 296°11.7 $18°57.6 Horizontal parallax 
19 262°12.5 68° 33.0 49.1 92°00.6 13.8 | 293°27.5 56.8 | 311°14.4 57.7 Venus: 0.1 
20 | 277°15.0 83°32.8 50.4 | 107°01.6 13.2 | 308°30.3 56.9 | 326°17.0 57.7 Mars: 01 
21 | 292°17.4 | 98°32.7 ++ 51.6 | 122°02.6 ++ 12.6 | 323°331 ++ 57.0 | 3419196 ++ 57.8 
22 | 307°19.9 | 113°32.5 52.9 | 137°03.6 11.9 | 338°35.8 57.1 | 356°22.2 57.8 
23 | 322°22.4 | 128°32.3 54.2 | 152°04.6 11.3 | 353°38.6 57.2 11°24.8 57.8 
Mer.pass.:01:34 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 























160 





2021 August 26 to Aug. 28 
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; 194°31.6 A | 318°47.2 Dec d 
209° 23.6 BB 7. 15.3’ ° HP 
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6 ee Soi | Giaee ie | Beane par eee || ee 01:51 03:37 Civil Nau 
: 284° 32.6 N10° 19.2 eels aap nga 3.5’ 55.5" 68° = 02:31 03:54 eee 22:04 
ea ee a ee moe at 
10 | 329°33.2 fll Gee Gea oe i ae |) ee 1: 2 
11 | 344°33.3 lta. ee oe ee ae 0° | 0258 0357 04:37 | 19:25 2027 21a? 
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: ae wigeiao: | 4939902 15.4’ ngs eo ae ot ee. Ge 19:18 20.04 ae 
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y rae ole “aed ee ee elt ta. oreo | ee ae 
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23 164°355 05.3 Bacon 15.4’ ee 3.0’ 5B 1! 0° ae 05:30 05:51 18:19 18.42 19:22 
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Fri 31.3 2.8" 1 05:25 ; 06:05 26 8:50 
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16 5O°9R 6 eae ee ee. os age Be.| Sean. —apae eas) ee ee 3:43 
ue 74° 38.8 ape. ae eo ae Soe ee ey. ae oe. ee 
18 saeane elie ee ae 2 54.8) ele: Gee ee lee is 2:57 
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8 599°415 | eee ae Niiseae: 1.3' 54.6" celia ae Sas er et 0:02 
2 314°41.7 35.3 54°4 2 13° oe 13° 54.5 45° | 21: 7 22:48 23: 08:47 09: | 09:49 
o 329°41.9 - 34.5 ae 14.8" pee (oc ene ce? ‘52 22:57 a 08:45 co 09:42 
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August 29, 30, 31 (Sun., Mon., Tue.) 
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Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 337°24.8 | 143°32.1 $05°55.5 | 167°05.6 NO05°10.6 8°41.4 $13°57.3 26°27.5 $18°57.9 Alpheratz 357°37.3 29°12.5 
1 352°27.3 | 158°31.9 56.7 | 182°06.5 10.0 | 23°44.1 57.4 | 41°30.1 57.9 Ankaa 353°09.5 — -42° 11.2 
2 7°29.8 | 173°31.7 58.0 | 197°07.5 09.4 | 38°46.9 57.5 | 56°32.7 58.0 Schedar 349°33.6 56°39.2 
3 22°32.2 | 188°31.5  05°59.3 | 212°08.5 -+ 08.7 | 53°49.7 - 57.6 | 71°35.3 ++ 58.0 Diphda 348°49.8 = -17°52.0 
4 37°34.7 | 203°31.3 06°00.5 | 227°09.5 08.1 68°52.5 57.8 86° 37.9 58.1 Achernar 335°21.9 -57°07.4 
5 52°37.2 | 218°31.2 01.8 | 242°10.5 07.4 | 83°55.2 57.9 | 101°40.6 58.1 Hamal —327°54.1 23°33.8 
6 67°39.6 | 233°31.0  $06°03.1 | 257°11.5 NO05°06.8 | 98°58.0 $13°58.0 | 116°43.2 $18°58.1 Polaris 315°08.1 89° 21.0 
7 82°42.1 | 248°30.8 04.3 | 272°12.5 06.2 | 114°00.8 58.1 | 131°45.8 58.2 Acamar — 315°13.7_—-40°12.9 
8 97°44.5 | 263°30.6 05.6 | 287°13.5 05.5 | 129°03.5 58.2 | 146°48.4 58.2 Menkar’ 314 08.9 4710.5 
9 112°47.0 | 278°30.4 ++ 06.9 | 302°145 ++ 04.9 | 144°06.3 - 58.3 | 161°51.0 ++ 583 Mirfak — 308'°32.0  49°'56.0 
10 | 127°49.5 | 293°30.2 08.1 | 317°15.5 04.2 | 159°09.1 58.4 | 176°53.7 58.3 Aldebaran = 290°42.8 = 16°33.1 
11 | 142°51.9 | 308°30.0 09.4 | 332°16.5 03.6 | 174°11.9 58.5 | 191°56.3 58.3 Rigel 281° 06.6 -8'10.5 
3, 6 3 m 6 5 S 6 3S Capella 280° 26.0 46°01.0 
12 157°54.4 | 323°29.8  $§06°10.6 | 347°17.5 NO05°02.9 | 189°14.6  $13°58.6 | 206°58.9  $18°58.4 Belt a aeoe Sooo 
13 172°56.9 | 338°29.7 11.9 2°18.5 02.3 | 204°17.4 58.7 | 222°01.5 58.4 Binitaa- “oueuOn case aa 
14 | 187°59.3 | 353°29.5 13.2 17°19.5 01.7 | 219°20.2 58.8 | 237°04.1 58.5 tiilasor CoE Paa eae 
15 | 203°01.8 8929.3. ++ 14.4 | 32°20.5 ++ 01.0 | 234°22.9 + 59.0 | 252°06.8 ++ 585 Balesice: 5 70ee6 3 ae 
16 | 218°04.3 | 23°29.1 15.7 | 47°21.5 05°00.4 | 249°25.7 59.1 | 267°09.4 58.5 Caress se deha of Leo dot 
° ° ° ° ° ° 7 
17. | 233°06.7 | 38°28.9 17.0 | 62°22.5 04°59.7 | 264°28.5 59.2 | 282°12.0 58.6 Sia Uongoon et.) ieedd 6 
18 248°09.2 53° 28.7 $06°18.2 77° 23.5 N04°59.1 279° 31.2 $13°59.3 297° 14.6 S$18°58.6 Adhara 255°08.2 -28°59.8 
19 263° 11.6 68° 28.5 19.5 92°24.5 58.5 | 294°34.0 59.4 | 312°17.2 58.7 Procyon 244°54.0 5° 10.3 
20 278° 14.1 83° 28.3 20.8 107° 25.5 57.8 309° 36.8 59.5 327° 19.8 58.7 Pollux 243°21.0 27°58.4 
21 | 293°16.6 | 98°28.2 ++ 22.0 | 122°26.5 ++ 57.2 | 324°39.6 - 59.6 | 3429225 ++ 588 Avior 234°16.3  --59°34.5 
22 | 308°19.0 | 113°28.0 23.3 | 137°27.5 56.5 | 339°42.3 59.7 | 357°25.1 58.8 Suhail 222°48.7 -43°31.0 
23 323°21.5 128°27.8 24.6 152°28.5 55.9 354° 45.1 59.8 12°27.7 58.8 Miaplacidus  221°39.6 -69° 48.1 
Mer.pass.:01:30 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Alphard 217°50.8 -8°45.0 
Regulus 207°37.7 1°51.9 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 6 1°38.2 
Denebola 82° 28.1 4° 27.3 
0 338°24.0 | 143°27.6  $06°25.8 | 167°29.5 N04°55.3 9°47.9 $13°59.9 | 27°30.3 $18°58.9 Gienah 175°467  -17°39.6 
1 353°26.4 | 158°27.4 27.1 | 182°30.5 54.6 | 24°50.6 14°00.1 | 42°32.9 58.9 Acrux 173°03.7  -63°13.1 
2 8°28.9 | 173°27.2 28.3 | 197°31.4 54.0 | 39°53.4 00.2 | 57°35.5 59.0 Gacrux 171°551 -57°14.0 
3 23°31.4 188° 27.0 ++ 29.6 212°32.4 ++ 53.3 54°56.2 * 00.3 72° 38.2 ++ 59.0 Alioth 66°15.9 55°50.9 
4 38°33.8 | 203°26.8 30.9 | 227°33.4 52.7 | 69°58.9 00.4 | 87°40.8 59.0 Sais 58°254 -11°163 
5 53°36.3 | 218°26.6 32.1 | 242°34.4 52.0 85°01.7 00.5 | 102°43.4 59.1 Alkaid 52°54.5 49°12.7 
6 68°38.8 | 233°26.5  $06°33.4 | 257°35.4 NO04°51.4 | 100°04.5 $14°00.6 | 117°46.0 $18°59.1 Hadar  148°40.2 = -60°28.7 
7 83°41.2 | 248°26.3 34.7 | 272°36.4 50.8 | 115°07.3 00.7 | 132°48.6 59.2 Menkent 148°01.1 — -36°28.5 
8 98°43.7 | 263°26.1 35.9 | 287°37.4 50.1 | 130°10.0 00.8 | 147°51.3 59.2 Arcturus 45°50.6 9° 04.5 
9 113°46.1 | 278°25.9 ++ 37.2 | 302°38.4 ++ 49.5 | 145°12.8 - 00.9 | 162°53.9 ++ 59.2 Rigil Kent. 39°44.3  -60°55.6 
10 128°48.6 | 293°25.7 38.4 | 317°39.4 48.8 | 160°15.6 01.0 | 177°56.5 59.3 Kochab 137°20.3.- 74°04.4 
11 143°51.1 | 308°25.5 39.7 | 332°40.4 48.2 | 175°18.3 01.1 | 192°59.1 59.3 Zuben’ ubi 36°59.2  -16°07.8 
12 158°53.5 | 323°25.3  $06°41.0 | 347°41.4 N04°47.5 | 190°21.1 $14°01.3 | 208°01.7 $18°59.4 Alphecca 26°06.2 26°38.8 
13 173°56.0 | 338°25.1 42.2 2°42.4 46.9 | 205°23.9 01.4 | 223°04.3 59.4 Antares 12°19.2 -26°28.7 
14 | 188°58.5 | 353°24.9 43.5 | 17°43.4 46.3 | 220°26.6 01.5 | 238°07.0 59.4 Atria 107°15.8 = -69°04.1 
15 | 204°00.9 89247 ++ 44.7 | 32°444 ++ 45.6 | 235°20.4 - 01.6 | 253°09.6 ++ 59.5 Sabik — 102°05.9 — -15° 45.0 
16 219° 03.4 23° 24.6 46.0 47°45.4 45.0 | 250°32.2 01.7 | 268°12.2 59.5 Shaula 96°14.0 — -37°07.2 
17 | 234°05.9 | 38°24.4 47.3 | 62°46.4 44.3 | 265°34.9 01.8 | 283°14.8 59.6 Rasalhague 96" 01.0 2°32.9 
18 | 249°08.3 | 53°24.2 so6°48.5 | 77°47.4 o4c43.7 | 280°37.7  $14°01.9 | 298°17.4 $18°59.6 2 Be ae ee 
19 | 264°10.8 | 68°24.0 49.8 | 92°48.4 43.0 | 295°40.5 02.0 | 313°20.0 59.6 a nee Saka? 46° 4S 5 
20 | 279°13.3 | 83°23.8 51.0 | 107°49.4 42.4 | 310°43.3 02.1 | 328°22.6 59.7 ‘i a EeeG Gg: - <oRtie Ss 
21 | 294°15.7 | 98°23.6 ++ 52.3 | 122°50.4 ++ 41.8 | 325°46.0 + 02.2 | 343°25.3 ++ 59.7 ee Betas eeeE 
22 | 309°18.2 | 113°23.4 53.6 | 137°51.4 41.1 | 340°48.8 02.3 | 358°27.9 59.8 Butea Jegepee: (Reema 
fo} ° ° ° ° a = « 
23 | 324°20.6 | 128°23.2 54.8 | 152°52.4 40.5 | 355°51.6 02.4 | 13°30.5 59.8 Beek: geo” cae oe 
Mer.pass.:01:26 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Enif 33°41.2 9°58.5 
AINa'ir —-27°35.9 - -46°51.4 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.4 
0 | 339°23.1 | 143°23.0  $06°56.1 | 167°53.4  No04°30.8 | 10°54.3  $14°02.6 | 28°331 $18°59.8 ay oe oe 
1 | 354°25.6 | 158°22.8 57.3 | 182°54.4 39.2 | 25°57.1 02.7 | 43°35.7 59.9 Marka 191328 22193 
2 9°28.0 | 173°22.6 58.6 | 197°55.4 38.5 | 40°59.9 02.8 | 58°38.3 18°59.9 Aug 29 Sun SHA Mer.pass 
3 24°30.5 | 188°22.5 06°59.9 | 212°56.4 ++ 37.9 | 56°02.6 - 02.9 | 73°41.0 19°00.0 Venus  166°07.3 14:26 
4 39°33.0 | 203°22.3  07°01.1 | 227°57.3 37.3 | 71°05.4 03.0 | 88°43.6 00.0 Mars 189°40.7 12:51 
5 54°35.4 | 218°22.1 02.4 | 242°58.3 36.6 | 86°08.2 03.1 | 103°46.2 00.0 Jupiter -31°16.5 23:21 
6 69°37.9 | 233°21.9  $07°03.6 | 257°59.3  NO04°36.0 | 101°10.9 $14°03.2 | 118°48.8  $19°00.1 Saturn __49°02.6 22:10 
7 84°40.4 | 248°21.7 04.9 | 273°00.3 35.3 | 116°13.7 03.3 | 133°51.4 00.1 
8 99°42.8 | 263°21.5 06.1 | 288°01.3 34.7 | 131°16.5 03.4 | 148°54.0 00.2 || Aus wee one ree 
9 114°45.3 | 278°21.3 ++ 07.4 | 303°02.3 ++ 34.0 | 146°19.2 - 03.5 | 163°56.6 ++ 00.2 Mars 189°055 19.49 
10 129°47.7 | 293°21.1 08.6 | 318°03.3 33.4 | 161°22.0 03.6 | 178°59.3 00.2 Jupiter 31°23.9 93:17 
11 144°50.2 | 308°20.9 09.9 | 333°04.3 32.8 | 176°24.8 03.7 | 194°01.9 00.3 Saturn. 405065 92:06 
12 159°52.7 | 323°20.7 $07°11.2 | 348°05.3 NO04°32.1 | 191°27.5  $14°03.8 | 209°04.5 $19°00.3 
13 174°55.1 | 338°20.5 12.4 3° 06.3 31.5 | 206°30.3 04.0 | 224°07.1 00.4 Aug 31 Tue SHA Mer.pass 
14 189°57.6 | 353°20.3 13.7 18°07.3 30.8 | 221°33.1 04.1 | 239°09.7 00.4 Venus — 163°59.9 14:27 
15 | 205°00.1 8°20.2 ++ 149 | 33°083 ++ 30.2 | 236°35.8 - 04.2 | 254°12.3 ++ 00.4 Mars — 188°30.3 12:48 
16 | 220°02.5 | 23°20.0 16.2 | 48°09.3 29.5 | 251°38.6 04.3 | 269°14.9 00.5 Jupiter 31°31.2 23:12 
17 235°05.0 38° 19.8 17.4 63° 10.3 28.9 | 266°41.4 04.4 | 284°17.5 00.5 Saturn 49° 10.0 22:02 
1g | 250°07.5 | 53°19.6 $07°18.7 | 78°11.3 NO04°28.2 | 281°44.1  $§14°04.5 | 299°20.2 $19°00.6 Horizontal parallax 
19 | 265°09.9 | 68°19.4 19.9 | 93°12.3 27.6 | 296°46.9 04.6 | 314°22.8 00.6 Venus: 0.1 
20 | 280°12.4 | 83°19.2 21.2 | 108°13.3 27.0 | 311°49.7 04.7 | 329°25.4 00.6 Mars: 0.1 
21 | 2959149 | 98°19.0 ++ 22.4 | 123°14.3 ++ 26.3 | 326°52.4 - 04.8 | 3449280 ++ 00.7 
22 | 310°17.3 | 113°18.8 23.7 | 138°15.3 25.7 | 341°55.2 04.9 | 359°30.6 00.7 
23 | 325°19.8 | 128°18.6 25.0 | 153°16.3 25.0 | 356°58.0 05.0 | 14°33.2 00.8 
Mer.pass.:01:22 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 





2021 August 29 to Aug. 31 











































































































































































































h Sun M 
Sun GHA Dec z oon 
0 179° 44.5 No9°2 BA uo Dec d HP 
1 ne ae 287°43.3 14.2" N16°59.5 10.1’ ; Lat. Twilight ; 
2 209°.44.9 ak 302° 16.5 4.2’ ihe: aig: 54.4" Naut. Civil Sunrise | Sunset _ Twilight 
3 224° 45.1 . 316°49.6 8§= 14.1’ 17°19. ‘OF 044 N 72° ; Civil Naut. 
‘ 18.5 ° 19.5 9.9 , 02:17 03:52 , 
4 939°45 3 in 331°22.7 0 14.1 17°29.4 "54.3 N 70° : 20:05 21:37 
5 254°45.5 He ee 4.0 17°39.2 on a e 68° O11 ae 04:07 19:51 21:07 
: . 28.7. 14.0" , ; 3 : : 04:19 : A 
S| cee ee coe 97° 54.3) te ee ee fo oe 
9 14.9 Ona : 7°58.6 9.6’ , :27 03:43 04: : : 21:57 
8 999° 46.0 ; 29° 34.6 3.9’ 18° . 54.3 62° 02:48 :37 19:22 20:15 
: 14.0 44° j 08.2 9.6’ 54.3’ ° . 03:55 04:44 : : 21:30 
9 314°46.2 07.5 13.8 18° 3 60 03:0 19:15 20:04 
: 13.2 ° 17.7 9.5" , :05 04:05 04:51 : 21:10 
10 329°46 4 58°40.3 3.8 18°2 "54.3 N 58° : : 19:09 19:54 : 
11 344° 46.6 av 73°13.1 13.7’ ese S 54.3" ae Cae 04:13 04:56 19:04 19:41 = 
12 359° 1.4 87°45.8 13.7’ 18°45. 3 54.3’ 54° :30 04:21 05:01 18:59 46 20:40 
59° 46.8 NO09° 10.5 3 5.8 9.2’ 54.3" 03:40 04:27 : : 19:39 20:29 
102°1 ' ° 05:05 : 
7 14°47.0 09.6 ec ee N18°55.0 9.2" 54.3’ 52 03:49 04:33 05:09 io 19:32 20:19 
29° 47.2 : 3.6" 19° 1 =, 50° | 03:57 : ; ‘51 19:27 : 
| m2 oo ae) gent 90563 | an esr as tb | Bie 822 005 
16 59°47.6 2 3.5° 19°29. 3 N 40° : : 18:41 19:11 : 
p) ER Ee GRD ER) e]ce se ga fas ge bs 
: 1.1 3.4' . : 3 : :05 05: : : : 
89°47.9 N09°05.1 | 189°33 sa 19°39.7 8.7' 54.3" 30° | 04:43 05:12 ee ioe) 18:55 9:26 
9 104°48.1 ooo 3.3’ -N19°48.4 , 20° | 04:55 ‘ : 18:25 18:49 19: 
5 04.2 | 204°05 ; 8.7 54.3 ° 05:22 05:44 ‘ 9:18 
at eee ied, ee eee, See eee || oe ee eee eee an tea 9:05 
134° 48.5 - 024 one 3.2’ 20°05.6 8.5’ ; 0° | 05:12 : ; 18:10 18:31 : 
: ; : 5 54.3’ : 05:36 05:5 : : 18:56 
22 149° 48.7 233° 10.3 13.2 20°1 ° ‘57 18:04 18: 
. 01. ° 4.0 8.4' , S10 : . 8:25 8:49 
23 164° 48.9 con ae i 20°22.4 a = 20° oo ne ce 17:58 18:19 3:43 
| ' ° . i. - « . - = 
SD.=158  d=09 20°30.6 8.2" 54.3) 30° | 05:26 05:53 poe eee eee 
Mon GHA $.D.=14.8 a 05:27 05:56 06.22 oe 18:08 8:36 
; : Dec GHA De 45° ee 05:59 06:26 17:35 18:05 8:35 
179°49.1 NO08°59.8 5 c d HP 05:28 06:02 06: ; 18:03 18:34 
1 194° 276° 46.6 3.0" 3 : , 6:32 17:30 18-0 
49.3 58.9 ° : N20° 38.8 8.1 , S 50 05:28 : :00 8:34 
2 209°49.5 oes aie 18.6 13.0’ 20°46.9 om aS 52° | 05.98 ae 06:38 17:24 17:56 an 
3 224° 49.7 ; 50.6 12.9 20° ; : 3 54° : : 06:41 17:21 : ; 
; + 57.1 320°22 / 54.9 8.0’ 54.3’ 05:28 06:09 5 . 17:55 18:34 
4 239° 49.9 5 2.9 21° : : 56° : 06:45 17:17 : 
5 | 254°50.1 | ee ae Se oe Se ee eee te ee i a 
“ 6.1 2.8" b49. : 3 © : : 06:52 17: ; : 
6 | 269502 NoB°se4 | 32579 12.7 a 78° 543" |_S60° | 05:26 06:14 __ 06:57 ae 8:35 
: . ‘ 26. , 7 a : : 
8 299°50.6 ae 18°29.6 12.7" fossa . are Lat. Moonrise = 
9 314°50.8 me 33°01.2 12.6 21°41.0 7.4 3 Sun Mon Tue Moonset 
10 320°510 47°32.8 12.5" 91°48 3 4’ 54.3 N 72° Sun Mon Tue 
11 344°51. 50.8 62°04.3 12.5 1° ; 7.3 54.3’ 2 
e 49.9 | 76°35 ” 556072 5aa’ || 2 18:00 
12 | 359°51.4 F ‘8 124 22°02.7 68° 16:26 
13 14°51. No8°49.0 | 91°07.2 12.4" Saas eee a eee 15:1 
4°51.6 as1 | 105°3 4 N22°09.8 «= 7.0’ 54.3? 66° | 19:46 19:23 a 
14 29°51.8 8.5 12.3 22°1 : 64° : 14:42 16: 
15 es 47.2 120°09.8 2.3 a 6.8 6.9’ 54.3’ ‘s 20:12 20:09 20:09 14: 6:42 
= 44°52.0 fee) toe aia 3’ 229237 6.8" 54.3" 62° | 20:33 20:40 ~—-20:55 4:17 15:56 17:39 
17 stay | ee er ee ee 54.3" 0° | 2049 2103 ©2196 | izai 1504 abe 
52.4 : . 22° : ‘ : ; . 
18 30° 44.5 | 163°43.4 12.1 ae 6.6" 54.3! N 58° 21:03 21:21 21:49 ie 15:04 6:22 
is oe Kietaes.| zetia aga Nesting 6.5° 54.3" ee 21:16 21:37. -—-22:07 a os 16:00 
: 42.7 192° a s 6.4’ 54.3’ 21:26 21:50 : : 31 5:41 
20 119°52.9 45.5 2.0 22° . 52° 22:23 13:06 
: 41.8 207°1 ; 56.5 6.3’ 54.3" 21:36 22:02 : : 14:18 5:26 
21 134°53.1 : 6.5 11.9 23° ; : 50° : 22:37 12:57 ; 
22 149°53.3 tia 221°47.4 11.9 ps 6.2’ 54.3’ ase a 22:12 22:48 ia6 ce 15:12 
23 {ea 55.5 0.0 | 236°18.3 18° Baris 6.1’ 54.3’ 7 : 22:34 23:13 12:32 15: 5:01 
: 39.1 | 250°49.1 11.8" oe 6.0° 54.3" N 40 22:17 —- 22:52 ‘ :35 14:36 
SD.=15.8 = : 23° 20.9 5.9’ ; 35° ; : 23:33 12:18 : 
: d=-0.9 ae 54.3 & | 22:30 23:07 53.50 Fees 13:18 14:17 
Tue G .D.=14.8 30" 22:41 23:20 _ : 6 13:04 4:01 
HA Dec GHA 20 23:00 23:42 11:56 12:51 13:47 
0 179°53.7 N08°38.2 a x Dec d HP N 10° 23:17 oe ae 11:38 12:30 3:23 
1 194° . 265°19.8 =-11.7 N23° 0° : : 00:02 11:23 : : 
5 oot? 37.3 | 279°50.5 23° 26.8 5.8 54.3" 23:32 me 00.20 ; 12:12 3:03 
3 ae 36.4 | 294°21.1 ie 23° 32.5 5.7 54.3" S$ 10° | 23:48 oe ona ee 11:55 12:43 
4.3 : ; . 23°38.2 =i 20° ee ; : 10:55 ; 
4 | 230°54.5 Sel) ee ee ea oe. oo) ee eee | oe a 
5 254°54.7 : 1.5' 23°49. ; ° a 124 01:20 : ; :04 
: 33.7 ° ; 9.1 5.4 , 35 = : 10:22 10:59 : 
6 ee 337°52.7 14 93°54.5 aS oes 10° am Son 01:33 10:12 10:47 ee 
: 284°55.1 S15 ae 14 ND3°50.7 5.284. 45° | 00:01 01:05 ae 10:01 10:33 © 11:11 
299°55.3 31.0 aa 1.3 24°04.8 —-5.0' S$ 50° : 09:48 = 10:17 0. 
; , : : 52 
9 314°55.5 21° 23.8 11.3’ 24°0' 54.4 5 00:16 01:24 02:30 5 
. + 30.1 35° 9.8 49° 54.4’ 52 00:23 : : 09:32 09:56 ; 
10 329°55.7 54.1 11.2 24° : ° 01:33 02:41 : 0:28 
: 29.2 ° 14.6 4.8 , 54 00:31 : 09:24 09:47 : 
11 344°55.9 50° 24.3 1.2’ 24°19.4 54.4 - : 01:43 02:54 09:1 : 10:17 
; , ; : 16 ‘ 
12 acorons ‘ie tae 111 94°04.0 ie 2 a He 01:55 03:08 09.06 a 0:04 
13 14°56.3 7.4 | 79°24.6 11.1’ —N24°28.6 ei s 60° | 01: ee 08:56 = 09:1 nape 
1 00: 26.5 93°54.6 ; pee 4.5' 54.4’ 01 (02:25 03: ; :10 09:32 
= 29°56.5 see foetus ee 249330 9 4.4". 46 08:43 «~=—«08:53.—Ss«: 11 
44°56.7 F ‘ : 0 24° “3: . - 
16 59° 24.7 | 122°54.6 0.9" oe 4.3 54.4" z Sun 7 
56.9 23.8 137° 24°41.5 A.’ , Day qn.of Time M on 
17 74°57.1 on6 eee 10.9" RAP AS 6 og oot ‘a er. Mer.Pass. fees 
: 4.3 , ; : 5’ ass 
i 89°57.3 No08° 22.0 ipa 4 ae 24° 49.6 3.9" 54.5’ mm:ss mmi:ss hh:mm ieee ie 21-23 
20 ee 21.1 | 180°53.9 oF N24°53.4 3.8° 545° 29 | 01:02 00:53 are : h:imm | 58-39% 
57.6 20.2 oe : 24°57.2 3.7" wal 30 | 00:4 : : 04:58 17:21 7 
21 134°57.8 2 | 195°23.6 10.7" 25° o4.9 oo 12:01 : a 
. 19.2 ° , 00.8 3.6' ' 31 j : 05:44 18:07 ( 
22 149°58.0 1 209°53.3 10.6 25° 04.3 te = 1200 06:31 Pp 
: 8.3 | 224°22 : 3.4 54.5 18:56 
23 164°58.2 174 | 238° 9 10.6 eo! ee eae 
SD.—15.8 7 4 52.4 0.5" 25° 10.9 3.2" ae 
S.D.=14.8 
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September 01, 02, 03 (Wed., Thu., Fri.) 
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Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 340°22.2 | 143°18.4 $07°26.2 | 168°17.3 N04°24.4 12°00.7 $14°05.1 | 29°35.8  $§19°00.8 Alpheratz  357°37.2 29° 12.6 
1 355°24.7 | 158°18.2 27.5 | 183°18.3 23.7 | 27°03.5 05.2 | 44°38.4 00.8 Ankaa 353°09.5 = -42°11.2 
2 10°27.2 | 173°18.0 28.7 | 198°19.3 23.1 | 42°06.3 05.3 | 59°41.1 00.9 Schedar  349°33.6 56°39.2 
3 25°29.6 | 188°17.8 ++ 30.0 | 213°20.3 ++ 224 | 57°09.0 ++ 05.4 | 74°43.7 ++ 00.9 Diphda 348°49.8 = -17°52.0 
4 40°32.1 | 203°17.6 31.2 | 228°21.3 21.8 | 72°11.8 05.6 | 89°46.3 01.0 Achernar — 335°21.9 —--57°07.4 
5 55°34.6 | 218°17.4 32.5 | 243°22.2 21.2 | 87°14.5 05.7 | 104°48.9 01.0 Hamal — 327°54.1 23°33.8 
6 70°37.0 | 233°17.3 $07°33.7 | 258°23.2 N04°20.5 | 102°17.3 $14°05.8 | 119°51.5  $19°01.0 Polaris 315°06.5 89° 21.0 
7 85°39.5 | 248°17.1 35.0 | 273°24.2 19.9 | 117°20.1 05.9 | 134°54.1 01.1 Acamar — 315°13.7—-40°12.9 
8 | 100°42.0 | 263°16.9 36.2 | 288°25.2 19.2 | 132°22.8 06.0 | 149°56.7 01.1 Menkar = 314°08.9 4710.5 
9 115°44.4 | 278°16.7 ++ 37.5 | 303°26.2 ++ 186 | 147°256 ++ 061 | 164°59.3 01.2 Mirfak 308 °32.0 49°'56.0 
10 | 130°46.9 | 293°16.5 38.7 | 318°27.2 17.9 | 162°28.4 06.2 | 180°02.0 01.2 Aldebaran = 290°'42.8 1633.1 
11 | 145°49.4 | 308°16.3 40.0 | 333°28.2 17.3 | 177°31.1 06.3 | 195°04.6 01.2 Rigel 281° 06.6 810.5 
12 160°51.8 | 323°16.1 $07°41.2 | 348°29.2 N04°16.6 | 192°33.9 $14°06.4 | 210°07.2 $19°01.3 le aera stare 
13. | 175°54.3 | 338°15.9 42.5 3° 30.2 16.0 | 207°36.7 06.5 | 225°09.8 01.3 chs ve Sane veeeaea. 
14 | 190°56.7 | 353°15.7 43.7 18°31.2 15.3 | 222°39.4 06.6 | 240°12.4 01.4 ‘inilain alae eae 
15 | 205°59.2 8°15.5 ++ 45.0 | 33°32.2 ++ 14.7 | 237°42.2 ++ 06.7 | 255°15.0 - 01.4 ere STheERo ae 
16 | 221°01.7 | 23°15.3 46.2 | 48°33.2 14.1 | 252°45.0 06.8 | 270°17.6 01.4 Caos Begieeee Seo ie 1 
° ° ° ° ° : 
17. | 236°04.1 38°15.1 47.5 | 63°34.2 13.4 | 267°47.7 06.9 | 285°20.2 01.5 Siar Counooae leeds 
18 251°06.6 53°14.9 S07° 48.7 78° 35.2 N04° 12.8 282°50.5 $14°07.0 300° 22.8 $19°01.5 Adhara 255° 08.2 -28°59.8 
19 | 266°09.1 68°14.7 50.0 | 93°36.2 12.1 | 297°53.2 07.1 | 315°25.5 01.5 Procyon  244°53.9 5°10.3 
20 281°11.5 83°14.5 51.2 108° 37.2 11.5 312°56.0 07.3 330° 28.1 01.6 Pollux 243°20.9 27°58.4 
21 | 296°14.0 | 98°14.3 ++ 52.5 | 123°38.2 ++ 10.8 | 327°58.8 ++ 07.4 | 345°30.7 01.6 Avior 234°163 ~—--59°34.5 
22 311°16.5 113°14.1 53.7 138° 39.2 10.2 343°01.5 07.5 0°33.3 01.7 Suhail 222°48.7 -43°31.0 
23 326° 18.9 128°13.9 55.0 153°40.2 09.5 358° 04.3 07.6 15°35.9 01.7 Miaplacidus 221° 39.6 -69° 48.1 
Mer.pass.:01:18 v-0.2 d-1.3 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Alphard 217°50.7 -8°45.0 
Regulus 207° 37.7 1°51.9 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 61° 38.2 
Denebola 182° 28.1 4° 27.3 
0 341°21.4 | 143°13.7 $07°56.2 | 168°41.2 NO04°08.9 13°07.1 $14°07.7 | 30°38.5 $19°01.7 Gienah 175°46.7 —--17°39.6 
1 356°23.9 | 158°13.5 57.4 | 183°42.2 08.2 | 28°09.8 07.8 | 45°41.1 01.8 Acrux 173°03.7—--63°13.1 
2 11°26.3 | 173°13.3 58.7 | 198°43.2 07.6 | 43°12.6 07.9 | 60°43.7 01.8 Gacrux 171°551 57° 14.0 
3 26° 28.8 188°13.1 07°59.9 213° 44.2 ++ 07.0 58°15.3 *+ 08.0 75° 46.3 ++ 01.9 Alioth 166° 15.9 55°50.8 
4 41°31.2 | 203°13.0  08°01.2 | 228°45.2 06.3 | 73°18.1 08.1 | 90°48.9 01.9 Spica 158°25.4 -11°16.3 
5 56° 33.7 218°12.8 02.4 243° 46.2 05.7 88° 20.9 08.2 105°51.6 01.9 Alkaid 152°54.5 49°12.7 
6 71°36.2 | 233°12.6  $08°03.7 | 258°47.1 NO04°05.0 | 103°23.6  $14°08.3 | 120°54.2 $19°02.0 Hadar  148°40.2 — -60°28.7 
7 86°38.6 | 248°12.4 04.9 | 273°48.1 04.4 | 118°26.4 08.4 | 135°56.8 02.0 Menkent 148°01.1 -36°28.5 
8 101°41.1 | 263°12.2 06.2 | 288°49.1 03.7 | 133°29.2 08.5 | 150°59.4 02.0 Arcturus  145°50.6 9°04.5 
9 116°43.6 | 278°12.0 ++ 07.4 | 303°50.1 ++ 03.1 | 148°31.9 ++ 08.6 | 166°020 ++ 021 Rigil Kent.  139°44.3.  -60°55.5 
1o | 131°46.0 | 293°11.8 08.7 | 318°51.1 02.4 | 163°34.7 08.7 | 181°04.6 02.1 Kochab —137°20.4 74°04.3 
11 146°48.5 | 308°11.6 09.9 | 333°52.1 01.8 | 178°37.4 08.8 | 196°07.2 02.2 Zuben'ubi 136°59.2.-— -16°07.8 
12 161°51.0 | 323°11.4 $08°11.1 | 348°53.1 NO04°01.1 | 193°40.2 $14°08.9 | 211°09.8 $19°02.2 Alphecca 126° 06.2 26°38.8 
13 176°53.4 | 338°11.2 12.4 3°54.1 04°00.5 | 208°43.0 09.0 | 226°12.4 02.2 Antares = 112°19.2 -26°28.7 
14 | 191°55.9 | 353°11.0 13.6 | 18°55.1 03°59.8 | 223°45.7 09.1 | 241°15.0 02.3 Atria 107°15.8 — -69°04.1 
15 206°58.3 8° 10.8 ++ 14.9 33°56.1 ++ 59.2 | 238°48.5 ++ 09.2 | 256°17.6 -+ 02.3 Sabik — 102°05.9_— -15° 45.0 
16 222° 00.8 23° 10.6 16.1 48°57.1 58.5 | 253°51.2 09.4 | 271°20.2 02.4 Shaula 96°14.0 — -37°07.2 
17 | 237°03.3 | 38°10.4 17.4 | 63°58.1 57.9 | 268°54.0 09.5 | 286°22.9 02.4 Rasalhague =: 96" 01.0 2°32.9 
1s | 252°05.7 | 53°10.2 $08°18.6 | 78°59.1 N03°57.3 | 283°56.8 $§14°09.6 | 301°25.5 $19°02.4 2 oe es ee 
19 | 267°08.2 | 68°10.0 19.8 | 94°00.1 56.6 | 298°59.5 09.7 | 316°28.1 02.5 ae aie Bake asda 
20 | 282°10.7 | 83°09.8 21.1 | 109°01.1 56.0 | 314°02.3 09.8 | 331°30.7 02.5 ‘i ae ee Dee ies 
21 | 297°13.1 98°09.6 ++ 22.3 | 124°02.1 ++ 55.3 | 329°05.0 ++ 09.9 | 3469333 ++ 025 mes ee. geeR 
22 | 312°15.6 | 113°09.4 23.6 | 139°03.1 54.7 | 344°07.8 10.0 1°35.9 02.6 acd: -vewuger eoweo 
fo} ° ° ° m= = « 
23 | 327°18.1 | 128°09.2 24.8 | 154°04.1 54.0 | 359°10.6 10.1 16°38.5 02.6 a paras tes 
Mer.pass.:01:14 v-0.2 d-1.2 m-3.9 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Enif 33°41.2 9°58.5 
Al Na’ir 27°35.9  -46°51.4 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.4 
0 | 342°20.5 | 143°09.0  $08°26.0 | 169°05.1 NO03°53.4 | 14°13.3  $14°10.2 | 31°41.1  $19°02.7 Scheat ee aoe 
1 | 357°23.0 | 158°08.8 27.3 | 184°06.1 52.7 | 29°16.1 03 | 46°43.7 02.7 Markabs asad 22199 
2 12°25.5 | 173°08.6 28.5 | 199°07.1 52.1 | 44°18.8 0.4 | 61°46.3 02.7 |f Sep 01 Wed SHA Mer.pass 
3 27°27.9 | 188°08.4 ++ 29.8 | 214°08.1 ++ 514 | 59°216 ++ 105 | 76°489 ++ 028 Venus 162°56.2 14:27 
4 42°30.4 | 203°08.2 31.0 | 229°09.1 50.8 | 74°24.4 0.6 | 91°51.5 02.8 Mars 187°55.0 12:46 
5 57°32.8 | 218°08.0 32.2 | 244°10.0 50.1 | 89°27.1 0.7 | 106°54.1 02.8 Jupiter 31°38.5 23:08 
6 72°35.3 | 233°07.8  $08°33.5 | 259°11.0 NO03°49.5 | 104°29.9 $14°10.8 | 121°56.8 $19°02.9 Saturn 49° 13.6 21:58 
7 87°37.8 | 248°07.6 34.7 | 274°12.0 48.8 | 119°32.6 0.9 | 136°59.4 02.9 
8 | 102°40.2 | 263°07.4 36.0 | 289°13.0 48.2 | 134°35.4 1.0 | 152°02.0 03.0 || Se ve eer, a 
9 117°42.7 | 278°07.2 ++ 37.2 | 304°14.0 ++ 47.5 | 149°38.2 ++ 11.1 | 167°04.6 ++ 03.0 Mars 187°19.8 12:44 
10 | 132°45.2 | 293°07.0 38.4 | 319°15.0 46.9 | 164°40.9 1.2 | 182°07.2 03.0 Japiter ian 93:03 
11 | 147°47.6 | 308°06.8 39.7 | 334°16.0 46.2 | 179°43.7 1.3 | 197°09.8 03.1 aa 40°17.1 Sea 
12 | 162°50.1 | 323°06.6 $08°40.9 | 349°17.0 NO03°45.6 | 194°46.4 $14°11.4 | 212°12.4 $19°03.1 = 
13 177°52.6 | 338°06.4 42.1 4°18.0 44.9 | 209°49.2 1.5 | 227°15.0 03.1 Sep 03 Fri SHA Mer.pass 
14 192°55.0 | 353°06.2 43.4 19° 19.0 44.3 | 224°52.0 1.6 | 242°17.6 03.2 Venus — 160° 48.5 14:28 
15 | 207°57.5 8°06.0 ++ 44.6 | 34°20.0 ++ 43.7 | 239°54.7 ++ 11.7 | 257°20.2 + + 03.2 Mars 186°44.5 12:43 
16 | 223°00.0 | 23°05.8 45.9 | 49°21.0 43.0 | 254°57.5 1.8 | 272°22.8 03.3 Jupiter = 31'52.8 22:59 
17 238° 02.4 38° 05.6 47.1 64° 22.0 42.4 | 270°00.2 1.9 | 287°25.4 03.3 Saturn 49° 20.6 21:49 
1g | 253°04.9 | 53°05.4 $08°48.3 | 79°23.0 NO03°41.7 | 285°03.0 $14°12.1 | 302°28.0 $19°03.3 Horizontal parallax 
19 | 268°07.3 | 68°05.2 49.6 | 94°24.0 41.1 | 300°05.7 2.2 | 317°30.6 03.4 Venus? 0.1 
20 | 283°09.8 | 83°05.0 50.8 | 109°25.0 40.4 | 315°08.5 2.3 | 332°33.2 03.4 Mars: 0.1 
21 | 2989123 | 98°04.8 ++ 52.0 | 124°26.0 ++ 39.8 | 330°11.3 ++ 12.4 | 3479358 ++ 03.4 
22 | 313°14.7 | 113°04.6 53.3 | 139°27.0 39.1 | 345°14.0 2.5 2°38.4 03.5 
23 | 328°17.2 | 128°04.4 54.5 | 154°28.0 38.5 0°16.8 2.6 17°41.0 03.5 
Mer.pass.:01:10 v-0.2 d-1.2 m-4.0 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 





2021 September 01 to Sep. 03 
















































































































































































: Sun Moon 
ee ans Dec GHA Vv Dec d H 
179°58.4 N08°16.5 | 253° ; P Twilight 
1 194°58.6 ae ne ee Lat. | ya ivi | Sunrise | Sunset Twilight 
2 209°58.8 14.7 sn os 25°17.1 3.0' 54.6’ || N 72° Civil Naut. 
3 204° 7 | 282°20.9 10.4" 25°20 Te 02:39 04: 
4 oe 59.0 13.8 296°50.2 10.4’ ee = eee N 70° 00:22 ae oe 
5 | 254°s0.4 |e fe oe Gee toe bee | corgs ase. baep | cise. Shao Sed 
, . 5°48.9 10.3’ 25° : ; . 66° : : ; 9:26 20:30 29: 
6 269°59.6  NO8°1 5°28.0 2.5 54.6" 02:17 03:41 04:39 a 
. 1.1 340°18.1 ' : 64° 02: ‘ 19:18 20:15 21: 
7 284°59.8 10 ; 10.2’ N25°30.4 ~=—-2.3" : ‘41 03:53 04:46 : 38 
: 2 354°47 3 ; f 54.7 62° 03. i 19:11 20:03 21:1 
8 300°00.0 ; . 10.2 25°3027 92.9" ; 00 04:04 04:52 : a4 
‘ 9.3 9°165 : 2 54.7 60° 03: : 19:05 19:53 20: 
9 315°002 ; 10.1 25°34.8 a1 ; 3:15 04:13 04:58 : 56 
i - 08.4 23°45.6 , A 54.7 6 : 19:00 19:45 20: 
10 330° . 10.1 25°36. , ; N 58 : : 0:42 
0 | sayooe ors | ey ior see ie ser || Be oe ee ee eee See dee 
: : 43.8 10.0’ 95° : : 54° : : : 8:51 19:31 : 
12 o860.8° iNGe?o. 5°40.6 1.7 54.7" 03:47 04:33-—= (05:10 spe 
: 5.6 67°12.8 ; 5 52° i 2 18:48 19:25 . 
13 15°01.0 0 , 10.0° N25°42.2 16' ; 03:55 04:38 05-14 20:10 
. 4.7 81°41.8 : : 6 54.7 50° : : 18:45 19:20 20: 
14 30°01.2 " : 10.0 25° 43.8 1s’ , 04:02 04:43 05:1 0:03 
2 3.8 96°10.7 ; 5 54.8 45° f 17 18:42 19:15 : 
15 45°01.4 Ga i 9.9 25° 45.2 13" , 04:17 04:53 05:23 : 9:56 
. 9 110° 39.6 ; ; . 54.8 6 : 18:35 19:05 : 
16 60°01.6 0 : 9.9 25° 46.4 12" ; N 40 04:28 : 19:41 
: 2.0 125°085 , : 2 54.8 : 05:01 05:29 18:30 
17 75°01.8 01 : 9.9 25°47. 11' , 35° | 04:37 : 18:57 9:30 
. 1 139° 37.3 98° 5 : 54.8 6 : 05:08 05:33 18:25 : 
18 90°02.0  NO08°00 25°48.6 1.0’ 54.8" 30° | 04:45 05:13 OS: : 18:51 9:21 
: 2 | 154°06.1 ; . 20° : :38 18:21 18:45 : 
19 105°02.2 07° : 9.8 N25°49.5 0.3" , 04:56 05:22 05: : 19:14 
: 59.3 168° 34.9 , : 8 54.9 N 10° : 5:45 18:14 18:37 : 
20 120°02.4 : 9.8 25°50.3 0.7’ : 05:05 05:30 05: : 9:03 
. 58.4 183°03.6 ; : we 54.9 0° : 5:51 18:08 18:30 : 
21 135°02.6 . 9.7 25°50.9 0.6’ , 05:11 05:35 05: : 18:54 
: - 57.4 | 197°32.3 ‘ 6 54.9 5:56 18:03 18:24 : 
22 150°02 9.7 25°51.4 : S 10° 8:48 
23 . 56.5 | 212°010 97° 25° te ole ee ee ee ee 
165° 03.0 55.6 | 226°206 ; ool 8 0.3 54.9 05:20 05:45 06:08 1755 8:43 
SD.=158 ie : 9.6 25°52.1 0.2" 54.9" 30° 05:22 05:50 06: : 18:14 18:40 
. =-0.9 S.D.=14.9 - 35° 05:23 05.52 an 17:46 18:10 8:37 
Thu GHA D 40° | 05:23 05:55 : 17:42 18:08 8:37 
ec GHA FF ° : : 06:22 17:38 18: : 
0 7 Dec q a 45° | 05:23 05:57 8:05 18:37 
180°03.2 N07°54.7 | 240° P : 06:26 17:33 18:0 : 
1 1ontos a ee ee 9.6’ N25°52.2 O01’ 55.0’ S50° | 05:22 06:00 06:32 17:28 Be a 
2 ° , : 9.6 25°52 o1 “a! 52° 05: : ; 18:01 8: 
2 | 2i0%036 52.9 | 2600554 9. 25°522 01" 550 || see | 05:21 0602 O6a7 | 172 1Fs8 1839 
4 ae ‘ 24.0 9.5' 95° ee 0 56° 05. : : 7:23 17:58 8: 
: 240° 04.0 sii | 208%52.5 a anaes -0.3' 55.0 Ege eee 06:41 17:20 17:57 1 ee 
255° 04.2 50.1 a 5°51.3 -0.5' 55.0’ 05:19 06:04 06:44 : 8:40 
6 5 : 313°21.0 9.5’ 25°50.8 , : S 60° 05:18 ‘ 17:16 17:56 8:41 
270° 04.4 No7°4! ° . -0.6 55.1’ : 06:06 06:48 17:1 : : 
z 285° 04.6 9.2 | 327°49.4 9.5 N25°50.1 0.7’ ' : zo? 8:43 
8 300° 04. 48.3 | 342°17.9 9.4’ 25°493  --0.9" 55.1' Lat. Moonrise 
8 47.4 ° ; : 0.9° 55.1 Wi . Moonset 
9 ° 356° 46.3 9.4 25° led Thu F 
315°05.0 - 46.5 ° 5°48.4 — -1.0' 55.1’ 0 Wed Thu Fi 
10 330°05.2 45.6 11° 147 9.4 25°47.3 «1.1' 55.1’ we 
11 | 345°05.4 el) aos ou 25°461 13’ 55.2' || “70, 
12 0°05 ° : _ 25°44.8 9-14" 55.2" 68° 
.6 = N07°43.8 54°39.9 , : ° 
13 15°05.8 aon || gabeeo 9.4 N25°43.30 0-15’ 55.2! 66" 22:28 
14 30° 06.0 41.9 oan 9.3 25°41.7  -1.7' 55.2" 64 20:21 21:40 «23:28 19: 20:45 
15 45° 06.2 ae 83°36.5 9.3! 25°39.9 18" 62° | 21:30 22:34 9:13 19:43 19:45 
16 or ae4 41.0 98°04.9 9.3’ 95°38.1 ol 55.3! 60° 22:05 93:06 = 18:04 18:49 9:10 
i i 40.1 112°33.2 9.3 25°36. 9 55.3 6 : a 17:29 18:16 8:4 
75°06.6 392 | 127°015 a 5°36.1  -2.1 55.3’ N 58° | 22:31 23:30 22 68 ‘45 
18 90°06.8  NO7°38.3 ‘ 25°33.9  -2.2' 55.3" 56° | 22:51 23:50 = a 
19 105°07.0 3 | 1419297 9.3’ N25°316 —-2.3" 54° | 23:08 16:43 17:33 8:09 
50 ee 37.3 | 155°58.0 9.3’ oe 55.4 52° | 23:09 = 00:06 16:26 17:16 7:54 
ole ee 95°267 26’ BSA elie eel eee, es 
22 Sap: 4°54.5 9.3" 95° er 45° aa 5:59 16:50 7:31 
ae 346 | 1900228 9.2 250240 28° 58-4" || age | ce | ee ee ee 
sp.=158 d=0.9 13°51.0 9.2"_——25°18.2—-3.0"__—55.5" gel 22 Goes aiev || dee. aeas tee 
S.D.=15.0 30° | 00:04 00:53 01:48 2 a 6:34 
Fri GHA Dec GH 20° | 00:28 01:19 02. : 15:33 16:21 
0 = A v Dec d N 10° 00:4 13 14:16 15:08 5:58 
180°08.1 N07°32.8 3 HP , 49 01:40 02:34 13: : : 
i ioeeen a oe 208°19.3.9.2'—N25°15.1 3.2" 55.5) 0 01:09 02:01 02:53 ees 14:46 5:37 
; : 242° 47.5 eas “3. : 6 : : 14:26 : 
2 210°08. 9.2 25°11.9  -3.3" , S10 01:2 ; 15:19 
3 SAGE 8.5 30.9 | 257°15.8 9.2" 25°0 34 55.5" 20° : . 02:21 03:13 13:14 14:06 : 
5° 08.7 + 30.0 271° 44.0 , 8.5 3.4 55.5 01:50 02:43 03:34 12: 5:00 
4 240° 08.9 39.1 | 286°12.2 aS 25°05.1 = -3.6' 55.6" 30° | 02:15 03:08 03:58 ores 13:04 4:40 
5 255°09.1 28.2 o40, ae 25°014 = -3.7' 55.6" 35° | 02:30 03:23 ee 14:16 
6 270° 09.3 O57 diate sl 24°577 -3.8' 55.6" 40° | 02:46 03:40 ree ae 13:04 4:02 
: 209. No7°27.3 | 315°08.7 a ae : 3 45° aa : 04:29 11:55 12:47 13:46 
285°09.5 26.3 | 3299369 9.2" 24°53.8  -4.0' 55.6" 04:01 04:49 «| 11:35 12:27 
8 300° 09.7 25.4 | 344°05. 24°49.7. -4.1' 55.7" $50° | 03:32 04:27 05: ‘ 3:27 
9 ° : 05.2 9.2' 24°4 a ° 7 : 5:13 11:09 12:01 a 
315°09.9 - 24.5 | 358°33.4 5.6 -4.2 55.7 52 03:45 04:40 05:25 0 3:03 
10 330° 10.1 236 | 13°01.7 9.3" 24°41.3 4.4" 55.7" 54° | 03:59 04:55 05:39 a Ce 
11 | 345°10.3 236 | 1s0L7 93" 240368 45) 85.7 56° | 04:15 05:12 ee, es 
i . : 7°30.0 9.3’ 24°303—C 7 58° : : 05:54 10:25 11:16 : 
2 0°10.5 No7°21 a : 4.6 55.8 04:35 05:32 06:13 2:23 
is > 7 41°58.2 9.3'  N24° S 60° | 05: : 10:05 10:56 12: 
15°10.7 208 7 4°27.6 -4.8' 55.8" 00 05:58 06:35 : 04 
14 7 56°26.5 9.3" ° : 09:40 10:30 1: 
30°10.9 19.9 70° 24°22.7 -4,9 55.8" 42 
15 45°11.1 19.0 8 9.3' 24°17.8 — -5.0’ 55.8’ Sun - 
16 60°11.3 18.1 aed 9.3" 24°12.7 -5.2’ 55.9" Day Ede.ch Time Mer. Meese, A 
17 75°11.5 17. ; 9.3’ 24°07.5 -5.3" 7 00 12" P. ees ge 
. 71 114°19.7 , . 55.9 . : eee Upper Lower 24. 
18 90°11.7  .N07°16.2 | 128°48.0 os — -5.4' 55.9’ mums nites 3) ee | ee 30-14% 
19 fosi9 ee eee 9.3° N23°56.6 5.6’ 56.0" 01 | |00:06 00:03 12:00 
20 120°12.1 14.4 157° oA 9.4 23°51.0 -5.7' 56.0’ 02 00:13 00:23 12-00 _ 19:47 / . 
21 ee He | 2 247 9.4 23°45.2 -5.8’ 56.0’ 03 | 00:32 00:42 ~=—«11:59 08:13 20:40 | | 
22 150° 12.6 125 oe 9.4" 23°39.3 -6.0' 56.0’ : 09:06 =. 21:32 \ 
23 | 165°12 5 | 186°415 94° 23°33. -6.1' . 
8 11.6 | 201°09.9 9.4" Bacar. 6.1’ 56.1 
SD.=15.8 d=-0.9 27.1 -6.2' 56.1 
S.D.=15.2 
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Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 343°19.7 | 143°04.2  $08°55.7 | 169°29.0 NO03°37.8 | 15°19.5 $14°12.7 | 32°43.6  $19°03.6 Alpheratz  357°37.2 29° 12.6 
1 358°22.1 | 158°04.0 57.0 | 184°30.0 37.2 | 30°22.3 2.8 | 47°46.3 03.6 Ankaa 353°09.5 = -42° 11.2 
2 13°24.6 | 173°03.8 58.2 | 199°31.0 36.5 | 45°25.0 2.9 | 62°48.9 03.6 Schedar  349°33.6 56°39.2 
3 28°27.1 | 188°03.6  08°59.4 | 214°31.9 ++ 35.9 | 60°27.8 ++ 13.0 | 77°515 ++ 03.7 Diphda 348°49.8 = -17°52.0 
4 43°29.5 | 203°03.4 09°00.7 | 229°32.9 35.2 75°30.5 3.1 92°54.1 03.7 Achernar —335°21.9 —-57°07.4 
5 58°32.0 | 218°03.1 01.9 | 244°33.9 34.6 | 90°33.3 3.2 | 107°56.7 03.7 Hamal — 327°54.0 23°33.8 
6 73°34.4 | 233°02.9  $§09°03.1 | 259°34.9 N03°33.9 | 105°36.1  $14°13.3 | 122°59.3 $19°03.8 Polaris 315°05.1 89° 21.0 
7 88°36.9 | 248°02.7 04.4 | 274°35.9 33.3 | 120°38.8 3.4 | 138°01.9 03.8 Acamar = 315° 13.7 -40° 12.9 
8 | 103°39.4 | 263°02.5 05.6 | 289°36.9 32.6 | 135°41.6 3.5 | 153°04.5 03.8 Menkar = 314°08.9 one 
9 | 118°41.8 | 278°02.3 ++ 06.8 | 304°37.9 ++ 32.0 | 150°443 ++ 136 |] 168°071 ++ 03.9 Mirfak — 308°32.0 49"'56.0 
10 | 133°44.3 | 293°02.1 08.0 | 319°38.9 31.3 | 165°47.1 3.7 | 183°09.7 03.9 Aldebaran = 290°42.7 1633.1 
11 | 148°46.8 | 308°01.9 09.3 | 334°39.9 30.7 | 180°49.8 3.8 | 198°12.3 04.0 Rigel = 281°06.5 0-8 10.5 
12 | 163°49.2 | 323°01.7 $09°10.5 | 349°40.9 No03°30.0 | 195°52.6 $14°13.9 | 213°14.9 $19°04.0 ee asec cea 
13. | 178°51.7 | 338°01.5 11.7 4°41.9 29.4 | 210°55.3 4.0 | 228°17.5 04.0 an io sieennat vogeaga. 
14 | 193°54.2 | 353°01.3 13.0 | 19°42.9 28.7 | 225°58.1 4.1 | 243°20.1 04.1 RE pra eae 
15 | 208°56.6 B°011 ++ 14.2 | 34°43.9 ++ 28.1 | 241°00.9 ++ 14.2 | 2589227 ++ 041 ii) S7eeR eT one 
16 | 223°59.1 | 23°00.9 15.4 | 49°44.9 27.4 | 256°03.6 4.3 | 273°25.3 04.1 Caos Beacea ee ceo ae 
° fo} fe} ° ° " = 
17 | 239°01.6 | 38°00.7 16.7 | 64°45.9 26.8 | 271°06.4 4.4 | 288°27.9 04.2 Gi “oepeesa -cieean 5 
1g | 254°04.0 | 53°00.5 $09°17.9 | 79°46.9 NO03°26.1 | 286°09.1 $14°14.5 | 303°30.5 $19°04.2 Adhara 255°08.2 —--28°59.8 
19 | 269°06.5 | 68°00.3 19.1 | 94°47.9 25.5 | 301°11.9 4.6 | 318°33.1 04.3 Procyon  244°53.9 5°10.3 
20 | 284°08.9 | 83°00.1 20.3 | 109°48.9 24.8 | 316°14.6 4.7 | 333°35.7 04.3 Pollux 243°20.9 27°58.4 
21 | 299°11.4 | 97°599 ++ 216 | 124°49.9 ++ 24.2 | 3319174 ++ 148 | 348°383 ++ 04.3 Avior 234°16.3.—--59°34.4 
22 | 314°13.9 | 112°59.7 22.8 | 139°50.9 23.5 | 346°20.1 4.9 3°40.9 04.4 Suhail 222°48.7 —--43°30.9 
23 329°16.3 127°59.5 24.0 154°51.9 22.9 1°22.9 5.0 18° 43.5 04.4 Miaplacidus 221° 39.6 -69°48.1 
Mer.pass.:01:07 v-0.2 d-1.2 m-4.0 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.7 1°51.9 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.1 61° 38.2 
Denebola 182° 28.1 4° 27.3 
0 344°18.8 | 142°59.3 $§09°25.2 | 169°52.8 NO03°22.2 | 16°25.6 $14°15.1 | 33°46.1  $19°04.4 Gienah 175°46.7 —--17°39.5 
1 359°21.3 | 157°59.0 26.5 | 184°53.8 21.6 31°28.4 5.2 48° 48.7 04.5 Acrux 173° 03.7 -63°13.1 
2 14°23.7 | 172°58.8 27.7 | 199°54.8 20.9 | 46°31.2 5.3 | 63°51.3 04.5 Gacrux 171°552 -57°14.0 
3 29° 26.2 187°58.6 ++ 28.9 214°55.8 * + 20.3 61°33.9 ++ 15.4 78° 53.9 ++ 04.5 Alioth 166°15.9 55°50.8 
4 44°28.7 | 202°58.4 30.1 | 229°56.8 19.6 | 76°36.7 5.5 | 93°56.5 04.6 Spica 158°25.4 -11°163 
5 59°31.1 | 217°58.2 31.4 | 244°57.8 19.0 91°39.4 5.6 | 108°59.1 04.6 Alkaid  152°54.5 49°12.6 
6 74°33.6 | 232°58.0  $09°32.6 | 259°58.8 NO03°18.3 | 106°42.2 $§14°15.7 | 124°01.7 $19°04.6 Hadar 148°40.3. -60°28.7 
7 89°36.1 | 247°57.8 33.8 | 274°59.8 17.7 | 121°44.9 5.8 | 139°04.3 04.7 Menkent 148°01.1 — -36°28.5 
8 104°38.5 | 262°57.6 35.0 | 290°00.8 17.0 | 136°47.7 5.9 | 154°06.9 04.7 Arcturus 145°50.6 9° 04.5 
9 119°41.0 | 277°57.4 ++ 363 | 305°01.8 ++ 164 | 151°50.4 ++ 16.0 | 169°095 ++ 04.8 Rigil Kent. 139°44.4 — -60°55.5 
10 | 134°43.4 | 292°57.2 37.5 | 320°02.8 15.7 | 166°53.2 6.1 | 184°12.1 04.8 Kochab —137°20.4 74°04.3 
11 149°45.9 | 307°57.0 38.7 | 335°03.8 15.1 | 181°55.9 6.2 | 199°14.7 04.8 Zuben'ubi 136°59.2 — -16°07.8 
12 | 164°48.4 | 322°56.8  $09°39.9 | 350°04.8 N03°14.4 | 196°58.7  $14°16.3 | 214°17.3  $19°04.9 Alphecca 126°06.2 -26°38.8 
13 | 179°50.8 | 337°56.6 41.2 5°05.8 13.8 | 212°01.4 6.4 | 229°19.9 04.9 Antares 112°19.2 -26°28.7 
14 194°53.3 | 352°56.3 42.4 20° 06.8 13.1 | 227°04.2 6.5 | 244°22.5 04.9 Atria 107°15.8 = -69°04.1 
15 | 209°55.8 7°56.1 ++ 43.6 | 35°07.8 ++ 125 | 242°069 ++ 166 | 2599251 <= 05.0 Sabik — 102°05.9— -15° 45.0 
16 | 224°58.2 | 22°55.9 44.8 | 50°08.8 11.8 | 257°09.7 6.7 | 274°27.7 05.0 Shaula 96°14.0 — -37°07.2 
17 | 240°00.7 | 37°55.7 46.0 | 65°09.8 11.2 | 272°12.4 6.8 | 289°30.3 05.0 || Rasalhague — 96" 01.0 2°32.9 
1s | 255°03.2 | 52°55.5 $09°47.3 | 80°10.8 N03°10.5 | 287°15.2 §14°16.9 | 304°32.9 $19°05.1 . a eee ee 
19 | 270°05.6 | 67°55.3 48.5 | 95°11.7 09.9 | 302°17.9 7.0 | 319°35.5 05.1 a ee Bptaa ds. “aediee 
20 | 285°08.1 | 82°55.1 49.7 | 110°12.7 09.2 | 317°20.7 7.1 | 334°38.1 05.1 sf ae seek Dee ies 
21 300° 10.5 97°54.9 +--+ 50.9 | 125°13.7 ++ 08.6 | 332°23.4 +--+ 17.2 | 349°40.7  -- 05.2 ean pena Been Z 
22 | 315°13.0 | 112°54.7 52.1 | 140°14.7 07.9 | 347°26.2 7.3 4°43.3 05.2 ba. Babee 548 G 
fo} ° fo} ° a = « 
23 | 330°15.5 | 127°54.5 53.4 | 155°15.7 07.3 2°28.9 74 | 19°45.9 05.3 Beas saoeone eos 
Mer.pass.:01:03 v-0.2 d-1.2 m-4.0 v1.0 d-0.6 m1.8 v2.8 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Enif 33°41.2 9°58.5 
Al Na‘ir —27°35.9 — -46°51.4 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.4 
0 | 345°17.9 | 142°54.2 §09°54.6 | 170°16.7 N03°06.6 | 17°31.7  $14°17.5 | 34°48.5  §19°05.3 Scheat = 13°47.9 2812.0 
1 0°20.4 | 157°54.0 55.8 | 185°17.7 06.0 | 32°34.4 7.6 | 49°51.1 05.3 Matkabie 0137 32:35 > 152103 
2 15°22.9 172°53.8 57.0 200° 18.7 05.3 47° 37.2 TH 64°53.7 05.4 Sep 04 Sat SHA Mer.pass 
3 30°25.3 | 187°53.6 ++ 58.2 | 215°19.7 ++ 04.7 | 62°399 ++ 17.8 | 79°563 ++ 05.4 Venus 159°44.5 14:28 
4 45°27.8 | 202°53.4  09°59.4 | 230°20.7 04.0 | 77°42.7 7.9 | 94°58.9 05.4 Mars  186°09.3 12:41 
5 60°30.3 | 217°53.2 10°00.7 | 245°21.7 03.4 92°45.4 8.0 | 110°01.5 05.5 Jupiter 31°59.9 22:54 
6 75°32.7 | 232°53.0  $10°01.9 | 260°22.7 NO3°02.7 | 107°48.2 $14°18.1 | 125°04.1 $19°05.5 Saturn 49°24.0 21:45 
7 90°35.2 | 247°52.8 03.1 | 275°23.7 02.1 | 122°50.9 8.2 | 140°06.7 05.5 
8 | 105°37.7 | 262°52.6 04.3 | 290°24.7 01.4 | 137°53.7 8.3 | 155°09.3 05.6 || SeP eae icgein saa 
9 120°40.1 | 277°52.3 ++ 05.5 | 305°25.7 ++ 00.8 | 152°56.4 ++ 18.4 | 170°11.9 ++ 05.6 Marg 185°34.0 12-40 
10 | 135°42.6 | 292°52.1 06.7 | 320°26.7 03°00.1 | 167°59.2 8.5 | 185°14.5 05.6 Jupiter -32°06.8 B55p 
11 150°45.0 | 307°51.9 08.0 | 335°27.7 02°59.5 | 183°01.9 8.6 | 200°17.1 05.7 Seti 40°27 3 a al 
12 | 165°47.5 | 322°51.7 $10°09.2 | 350°28.7 NO02°58.8 | 198°04.7 $14°18.7 | 215°19.7 $19°05.7 
13 180°50.0 | 337°51.5 10.4 5°29.7 58.2 | 213°07.4 8.8 | 230°22.3 05.7 || Sep 06 Mon SHA — Mer.pass 
14 195°52.4 | 352°51.3 11.6 20° 30.6 57.5 | 228°10.2 8.9 | 245°24.9 05.8 Venus — 157°36.3 14:29 
15 | 210°54.9 7°51.1 ++ 12.8 | 35°316 ++ 56.9 | 2439129 ++ 19.0 | 260°275 ++ 05.8 Mars 184°58.8 12:38 
16 | 225°57.4 | 22°50.9 14.0 | 50°32.6 56.2 | 258°15.7 9.1 | 275°30.1 05.9 Jupiter 32°13.7 22:46 
17 240°59.8 37°50.6 15.2 65° 33.6 55.5 | 273°18.4 9.2 | 290°32.7 05.9 Saturn 49° 30.6 21:37 
18 | 256°02.3 | 52°50.4 $10°16.5 | 80°34.6 N02°54.9 | 288°21.2 $§14°19.3 | 305°35.3  $19°05.9 Horizontal parallax 
19 271°04.8 67°50.2 17.7 95°35.6 54.2 | 303°23.9 9.4 | 320°37.9 06.0 Venus: 0.1 
20 | 286°07.2 | 82°50.0 18.9 | 110°36.6 53.6 | 318°26.6 9.5 | 335°40.5 06.0 Mars: 01 
21 | 301°09.7 | 97°49.8 ++ 20.1 | 125°37.6 ++ 52.9 | 333°204 ++ 196 | 350°431 ++ 06.0 
22 | 316°12.2 | 112°49.6 21.3 | 140°38.6 52.3 | 348°32.1 9.7 5°45.7 06.1 
23 | 331°14.6 | 127°49.4 22.5 | 155°39.6 51.6 3°34.9 9.8 | 20°48.3 06.1 
Mer.pass.:00:59 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.8 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.3 























166 





2021 September 04 to Sep. 06 












































































































































h Sun Moon 
Sat GHA Dec She 7 Dec d i Lat. _e ; Sunrise Sunset Ci a 
0 180°13.0 No7°10.7 | 215°383 94° N23°2009 -63' 56.1’ Natt ul iM aut 
1 195° 13.2 09.8 230°06.8 9.5’ 23°14.4 -6.5' 56.1’ N 72° 02:59 04:22 19:32 20:53 
2 210°13.4 08.8 244° 35.2 9.5’ 23°07.9 -6.6' 56.2’ N 70° 01:19 03:22 04:33 19:22 20:32 22:28 
3 225° 13.6 - 07.9 259°03.7 9.5’ 23°01.2 -6.7' 56.2’ 68° 02:05 03:39 04:41 19:14 20:15 21:47 
4 240°13.8 07.0 273°32.2 9.5' 22°54.4 -6.9" 56.2’ 66° 02:33 03:52 04:49 19:07 20:02 21:20 
5 255° 14.0 06.1 288° 00.7 9.5' 22°47.5 -7.0' 56.3’ 64° 02:54 04:03 04:55 19:01 19:52 21:00 
6 270° 14.2 NO07° 05.2 302° 29.3 9.6’ N22° 40.5 -7.1' 56.3’ 62° 03:11 04:13 05:00 18:55 19:43 20:44 
7 285° 14.4 04.2 316°57.8 9.6’ 22° 33.3 -7.2' 56.3’ 60° 03:24 04:21 05:05 18:51 19:35 20:30 
10 330° 15.0 01.5 0° 23.7 9.6 22° 11.0 -7.6 56.4 54° 03:54 04:39 05:16 18:41 19:17 20:02 
11 345°15.2 07°00.5 14°52.3 9.7' 22°03.3 -7.7' 56.4’ 52° 04:01 04:44 05:18 18:38 19:12 19:55 
12 0°15.4 N06°59.6 29°21.0 9.7’ N21°55.5 -7.9’ 56.5’ 50° 04:07 04:48 05:21 18:35 19:08 19:48 
13 15°15.6 58.7 43°49.7 9.7' 21°47.6 -8.0' 56.5’ 45° 04:21 04:57 05:27 18:30 19:00 19:35 
14 30°15.9 57.8 | 58°185 9.8" —21°39.5 8.1’ 56.5’ || go? | 04:31 05:04 +0532 || 18:25 «= 18:52 «19:25 
15 45°16.1 - 568 | 72°47.2 9.8" 21°31.3 -8.2' 56.5" 35° | 04:40 05:10 05:36 1801 18:47 ~—«419:17 
16 60°16.3 55.9 | 87°16.0 9.8" —21°23.0 8.4’ 86.6" See) | “eeu Gets. coeeo: ‘I ede “Gouge “dean 
17 75°16.5 55.0 | 101°448 9.8 21°146 © -8.5' 56.6 30° | 04:57 05:23 ——«o5:45 1812 18:34 © «19:00 
18 90° 16.7 N06°54.1 116°13.7 9.9’ N21°06.1 -8.6' 56.6’ N 10° 05:05 05:29 05:51 18:07 18:28 18:52 
19 105°16.9 53.1 130° 42.6 9.9" 20°57.4 -8.7' 56.7’ 0° 05:10 05:35 05:55 18:02 18:23 18:47 
20 120°17.1 52.2 145°11.5 9.9’ 20° 48.6 -8.8' 56.7’ ° : ; ; 3 i ‘ 
21 135°17.3 - 51.3 | 159°40.4 9.9" 20°39.7 -9.0' 56.7’ . a oe a oF ie ee 3 
22 150°17.5 50.4 | 174°09.4 10.0" 20°30.7 -9.1' 56.7" 30° | 05-19 05:46 06-10 17:47 18:11 18:30 
= é , 3 , ; : : ; ‘ : : 
23 165°17.7 49.4 188° 38.4 10.0 20° 21.6 -9.2 56.8 35° 05:19 05:48 06:14 17:44 18:10 18:39 
SD.=15.8 d=-0.9 S.D.=15.4 40° | 05:19 05:50 06:17 17:41 18:08 18:39 
HP 45° 05:18 05:52 06:21 17:37 18:06 18:40 
=m = aa _— “ = | $50° | 05:16 05:53 06:26 | 17:32 18:05 18:42 
0 180°17.9 N06° 48.5 203° 07.4 10.0' N20°12.3 -9.3' 56.8 52° 05:15 05:54 06:28 17:30 18:04 18:43 
1 195°18.1 47.6 217° 36.5 10.1' 20°03.0 -9.4' 56.8" 54° 05:14 05:55 06:30 17:28 18:03 18:44 
2 210°18.3 46.6 232°05.5 10.1’ 19°53.5 -9.5' 56.9’ 56° 05:13 05:56 06:33 17:25 18:03 18:46 
3 225°18.6 + 45.7 246° 34.7 10.1' 19° 43.9 -9.7 56.9’ 58° 05:11 05:56 06:36 17:23 18:02 18:47 
4 240° 18.8 44.8 261° 03.8 10.2’ 19°34.2 -9.8" 56.9’ S 60° 05:09 05:57 06:39 17:20 18:01 18:50 
5 255°19.0 43.9 275° 33.0 10.2’ 19°24.3 -9.9’ 56.9’ 
6 270°19.2 N06°42.9 | 290°02.2 10.2° N19°14.4 -10.0' 57.0" Lat. Moonrise Moonset 
7 285°19.4 42.0 | 304°31.4 10.3’ 19°04.4 -10.1" 57.0 Sat Sun Mon Sat Sun Mon 
8 300° 19.6 41.1 319°00.7 10.3’ 18°54.2 -10.2' 57.0’ N 72° oe 01:23 21:29 20:32 
9 315°19.8 + 40.2 333° 30.0 10.3’ 18° 43.9 -10.3' 57.1 ° . . : : 
10 330° 20.0 39.2 347°59.4 = 10.4’ 18°33.6 -10.4 57.1 n ce es 00:09 a 20:54 oe a 
11 345° 20.2 38.3 2°28.7 10.4 18° 23.1 -10.5 57.1 66° es 00:51 02:51 20:11 19:57 19:46 
12 0° 20.4 N06° 37.4 16°58.1 10.4’ N18°12.5 -10.6' 57.1 64° wee 01:19 03:07 19:42 19:39 19:36 
13 15°20.6 36.4 31° 27.6 10.5’ 18°01.8 -10.7 57.2 62° 00:02 01:40 03:21 19:20 19:25 19:27 
14 30°20.9 35.5 45°57.1 ie et ae a 60° 00:27 01:57 03:32 19:02 19:12 19:19 
15 45°21.1 - 34.6 60°26.6 10.5’ 17°40. -11.0" 57. 5 ; : ; : ; 
16 60°21.3 33.6 | 74°56.1 10.6" teogr aia sya || N38, | See tet a ie |e 
17 75°21.5 32.7 | 99°25.7 10.6 17°18.0 -11.2" 57.3’ Be ee eee ROD |) eee ee 
54 01:16 02:35 03:58 18:23 18:44 19:01 
18 90° 21.7 N06° 31.8 103°55.3 10.6’ N17°06.8 -11.3' 57.3’ 52° 01:28 02:44 04:04 18:13 18:37 18:56 
19 105°21.9 30.9 118° 24.9 10.6’ 16°55.5 -11.4 57.3’ 50° 01:39 02:53 04:11 18:04 18:30 18:52 
20 120°22.1 29.9 ener sa ae a 57.4 45° | 02:01 03:11 04:24 17:45 18:16 18:42 
21 135° 22.3 - 29.0 | 147°24. 10.7’ 16°32.6 -11.6' 57.4 3 
22 150°22.5 28.1 | 161°54.0 10.7' 16°21.0  -11.7' 57.4 N40" | 02:19 03:25 (04:34 17:29 18:04 18:34 
23 165°22.7 7.1 176° 23.8 10.8’ 16°09.3 -11.7 57.5’ 35 02:34 03:38 04:43 17:16 17:53 18:27 
- - - - - - - 30° 02:47 03:48 04:51 17:04 17:44 18:21 
SD.=15.9  d=-0.9 S.D.=15.6 20° | 03:09 04:07 05:05 16:45 17:29 «18:10 
N 10° 03:28 04:23 05:17 16:27 17:15 18:01 
lac Ge Oe ies e Des ad ne o° | 03:46 04:38 © 05:28 +| 16:11 17:02 ~—«'17:52 
0 190°23.0 N06°26.2 | 190°535 108° N15°575 -118' 57.5’ || ¢igo | pao, 04:52 05:30 | 15:54 16:49 17:42 
1 195°23.2 25.3 | 205°23.4 10.8  -15°45.6 -11.9" 57.5" o08-|| gas opce- weer dear. eae arse 
2 210" 23.4 24.3 219 "93.2 10.9 15 "33.6 -12.0 57.5" 30° 04:44 05:26 06:04 15:16 16:19 17:21 
3 225° 23.6 + 23.4 234° 23.1 10.9" 15° 21.5 -12.1 57.6! 35° 04:57 05:36 06:12 15:04 16:09 17:15 
4 240° 23.8 22.5 | 248°53.0 10.9 15°09.3 -12.2' 57.6" aot || peat once. ‘weal ides “dese: ‘aos 
5 255°24.0 215 | 263°23.0 11.0 14°57.1 12.3" 57.6 age |-oeae- Geos oegi || teen ieu5. teeo 
6 270°24.2 N06°20.6 | 277°53.0 11.0° N14°44.7 -12.4" 57.7" 3 : ; : ; : 
7 285°24.4 19.7 | 292°23.0 11.0 14°32.3. -12.5' 57.7" oo, oe. eo Oeits et Ta30 Lote 
8 300°24.6 18.7 306°53.0 111 14°19.8 -12.6' B77" 52 06:00 06:27 06:49 14:04 15:22 16:43 
9 315°24.9 178 321°93.1 111 14°07.2 127 577’ 54° 06:12 06:36 06:55 13:53 15:14 16:38 
naa : Gea. A cai pay i 56° 06:25 06:46 07:02 13:40 15:05 16:32 
10 330°25.1 16.9 | 335°53.2 11.1 13°54.5 -12.7' 57.8 : : : : : 
11 345° 25.3 15.9 350°23 3 111 13°41.7 -128' 57.8" 58 06:40 06:57 07:10 13:26 14:54 16:25 
. ; . . . : . S 60° 06:57 07:10 07:18 13:09 14:42 16:17 
12 0° 25.5 N06° 15.0 4°53.5 11.2 N13° 28.8 -12.9' 57.8" 
13 15°25.7 14.1 19° 23.6 11.2 13°15.9 -13.0' 57.8’ Sun Moon 
14 30° 25.9 13.1 33°53.8 11.2 13°02.9 -13.1' 57.9’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 45°26.1 12.2 48°24.1 11.2 12°49.8 = -13.1' 57.9' oo" 12h Pass Upper Lower 27-29 
16 60° 26.3 11.3 62°54.3 11.3 12° 36.6 -13.2’ 57.9" mmiss mm:ss hh:mm hh:mm hh:mm 8-1% 
° ° oO , , 
17 75° 26.5 103 | 77°246 113 12°23.4 -13.3' 58.0 oa | 0052 0102 1159 | 0958 2224 | gam 
18 90°26.8 NO6°09.4 | 91°54.9 11.3’ N12°10.0-13.4" 58.0" 05 | o1i2 0122 11:59 | 10:50 2315 | 
19 105° 27.0 08.5 106° 25.3 11.4 11°56.6 -13.4 58.0 06 01:32 01:42 11:58 11:40 ee ' 
20 120° 27.2 07.5 120°55.6 11.4 11°43.1 -13.5' 58.0’ 
21 135° 27.4 * 06.6 135°26.0 11.4 11°29.6 -13.6' 58.1’ 
22 150° 27.6 05.7 149°56.4 11.4 11°16.0 -13.7' 58.1’ 
23 165° 27.8 04.7 164° 26.9 11.4 11°02.3 -13.7' 58.1’ 
SD.=15.9 _d=-0.9 S.D.=15.8 














167 





September 07, 08, 09 (Tue., Wed., Thu.) 
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Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 346°17.1 | 142°49.1  $10°23.7 | 170°40.6 N02°51.0 18°37.6 $14°19.9 | 35°50.8 $19°06.1 Alpheratz  357°37.2 29° 12.6 
1 1°19.5 | 157°48.9 24.9 | 185°41.6 50.3 | 33°40.4 20.0 | 50°53.4 06.2 Ankaa 353°09.5 = -42°11.2 
2 16°22.0 | 172°48.7 26.1 | 200°42.6 49.7 | 48°43.1 20.1 | 65°56.0 06.2 Schedar  349°33.6 56°39.2 
3 31°24.5 | 187°48.5 ++ 27.3 | 215°43.6 ++ 49.0 | 63°45.9 + 20.2 | 80°586 ++ 06.2 Diphda 348°49.8 = -17°52.0 
4 46°26.9 | 202°48.3 28.6 | 230°44.6 48.4 | 78°48.6 20.3 | 96°01.2 06.3 Achernar — 335°21.8 ~~ -57°07.5 
5 61°29.4 | 217°48.1 29.8 | 245°45.6 47.7 | 93°51.4 20.4 | 111°03.8 06.3 Hamal — 327°54.0 23°33.8 
6 76°31.9 | 232°47.8  $10°31.0 | 260°46.6 NO02°47.1 | 108°54.1 $14°20.5 | 126°06.4 $19°06.3 Polaris 315°03.9 89°21.0 
7 91°34.3 | 247°47.6 32.2 | 275°47.5 46.4 | 123°56.8 20.6 | 141°09.0 06.4 Acamar — 315°13.7_ -40°12.9 
8 | 106°36.8 | 262°47.4 33.4 | 290°48.5 45.8 | 138°59.6 20.7 | 156°11.6 06.4 Menkar = 314°08.8 4710.5 
9 | 121°39.3 | 277°47.2 ++ 346 | 305°495 ++ 451 | 154°02.3 - 20.8 | 1719142 ++ 06.4 Mirfak = 308°31.9 49°'56.1 
10 | 136°41.7 | 292°47.0 35.8 | 320°50.5 44.5 | 169°05.1 20.9 | 186°16.8 06.5 Aldebaran = 290°42.7 1633.1 
11 | 151°44.2 | 307°46.8 37.0 | 335°51.5 43.8 | 184°07.8 21.0 | 201°19.4 06.5 Rigel = 281°06.5 0 -8'10.5 
12 | 166°46.6 | 322°46.5  $10°38.2 | 350°52.5  NO02°43.2 | 199°10.6 $14°21.0 | 216°22.0 $19°06.5 le oaeoe stare 
13. | 181°49.1 | 337°46.3 39.4 5°53.5 42.5 | 214°13.3 21.1 | 231°24.6 06.6 Sie SORA. URS R 
14 | 196°51.6 | 352°46.1 40.6 | 20°54.5 41.9 | 229°16.1 21.2 | 246°27.2 06.6 Al e ean. oq 8 
15 | 211°54.0 7°45.9 ++ 41.8 | 35°55.5 -++ 41.2 | 244°18.8 + 213 | 261°298 ++ 066 ee ee 370°5EA eas 
16 | 226°56.5 | 22°45.7 43.0 | 50°56.5 40.5 | 259°21.5 21.4 | 276°32.4 06.7 Bs ee ees. oe 
17 | 241°59.0 | 37°45.5 44.2 | 65°57.5 39.9 | 274°24.3 21.5 | 291°35.0 06.7 hee cee cine 
18 257°01.4 52°45.2 $10°45.4 80°58.5 N02° 39.2 289° 27.0 $14°21.6 306° 37.5 S$19°06.7 Adhara 255° 08.2 -28°59.8 
19 | 272°03.9 | 67°45.0 46.6 | 95°59.5 38.6 | 304°29.8 21.7 | 321°40.1 06.8 Procyon  244°53.9 5°103 
20 287° 06.4 82° 44.8 47.8 | 111°00.5 37.9 | 319°32.5 21.8 | 336°42.7 06.8 Pollux  243°20.9 27°58.4 
21 302° 08.8 97° 44.6 ++ 49.1 | 126°01.5 ++ 37.3 | 334°35.3 + 21.9 | 351°45.3 ++ 06.8 Avior 234° 16.3 -59° 34.4 
22 317°11.3 | 112°44.4 50.3 | 141°02.5 36.6 | 349°38.0 22.0 6°47.9 06.9 Suhail  222°48.7 -43°30.9 
23 332°13.8 127°44.1 51.5 156° 03.5 36.0 4°40.7 22.1 21°50.5 06.9 Miaplacidus 221° 39.6 -69° 48.1 
Mer.pass.:00:55 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.8 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.7 1°51.9 
Wed | GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°45.1 61° 38.2 
Denebola 182° 28.1 4° 27.3 
0 347°16.2 | 142°43.9 $10°52.7 | 171°04.4 N02°35.3 19°43.5 $§14°22.2 36°53.1  $19°06.9 Gienah 175° 46.7 -17°39.5 
1 2°18.7 157° 43.7 53.9 186°05.4 34.7 34° 46.2 22.3 51°55.7 07.0 Acrux 173°03.7 -63°13.1 
2 17°21.1 172°43.5 55.1 201° 06.4 34.0 49° 49.0 22.4 66°58.3 07.0 Gacrux 171°55.2 -57°14.0 
3 32°23.6 | 187°43.3 ++ 56.3 | 216°07.4 ++ 33.4 | 64°51.7 - 225 | 82°00.9 ++ 07.0 Alioth  166°15.9 55°50.8 
4 47°26.1 | 202°43.0 57.5 | 231°08.4 32.7 | 79°54.5 22.6 | 97°03.5 07.1 Spica 158°25.4 -11°16.3 
5 62°28.5 217° 42.8 58.7 246° 09.4 32.1 94°57.2 22.7 112°06.1 07.1 Alkaid 152°54.6 49° 12.6 
6 77°31.0 | 232°42.6  $10°59.9 | 261°10.4 NO02°31.4 | 109°59.9 $14°22.8 | 127°08.7  $19°07.1 Hadar 148°40.3. — -60°28.7 
7 92°33.5 | 247°42.4 11°01.1 | 276°11.4 30.8 | 125°02.7 22.9 | 142°11.2 07.2 Menkent 148°01.1 -36°28.5 
8 107°35.9 | 262°42.2 02.3 | 291°12.4 30.1 | 140°05.4 23.0 | 157°13.8 07.2 Arcturus  145°50.6 9°04.5 
9 122°38.4 | 277°41.9 ++ 03.5 | 306°13.4 ++ 29.4 | 155°08.2 + 23.1 | 172°16.4 ++ 07.2 Rigil Kent. 139°44.4 — -60°55.5 
10 | 137°40.9 | 292°41.7 04.7 | 321°14.4 28.8 | 170°10.9 23.2 | 187°19.0 07.3 Kochab —-137°20.5 74° 04.3 
11 152°43.3 | 307°41.5 05.8 | 336°15.4 28.1 | 185°13.6 23.3 | 202°21.6 07.3 Zuben'ubi 136°59.2. — -16°07.8 
12 167°45.8 | 322°41.3 $11°07.0 | 351°16.4 NO02°27.5 | 200°16.4 $14°23.4 | 217°24.2  §19°07.3 Alphecca 126° 06.2 26°38.8 
13 182°48.2 | 337°41.1 08.2 6°17.4 26.8 | 215°19.1 23.4 | 232°26.8 07.4 Antares = 112°19.2 -26°28.7 
14 197°50.7 | 352°40.8 09.4 21°18.4 26.2 | 230°21.9 23.5 | 247°29.4 07.4 Atria 107°15.9 — -69°04.1 
15 212°53.2 7° 40.6 -+ 10.6 36°19.3 ++ 25.5 | 245°24.6 + 23.6 | 262°32.0 -+ 07.4 Sabik — 102°05.9_— -15° 45.0 
16 227°55.6 22° 40.4 11.8 51° 20.3 24.9 | 260°27.3 23.7 | 277°34.6 07.5 Shaula 96°14.0 — -37°07.2 
17 | 242°58.1 | 37°40.2 13.0 | 66°21.3 24.2 | 275°30.1 23.8 | 292°37.2 07.5 Rasalhague = - 96" 01.0 2°32.9 
1s | 258°00.6 | 52°39.9 $11°14.2 | 81°22.3 No02°23.6 | 290°32.8 $§14°23.9 | 307°39.7  $19°07.5 . oe es ee 
19 | 273°03.0 | 67°39.7 15.4 | 96°23.3 22.9 | 305°35.6 24.0 | 322°42.3 07.6 ane aie Bahk eae 
20 | 288°05.5 | 82°39.5 16.6 | 111°24.3 22.3 | 320°38.3 24.1 | 337°44.9 07.6 ‘i ae ei Dee ies 
21 303°08.0 97°39.3  -- 17.8 | 126°25.3 ++ 21.6 | 335°41.0 24.2 | 352°47.5 -+ 07.6 mes sons BeER Z 
22 | 318°10.4 | 112°39.0 19.0 | 141°26.3 20.9 | 350°43.8 24.3 7°50.1 07.7 S a aes re 
23 333°12.9 | 127°38.8 20.2 | 156°27.3 20.3 5°46.5 24.4 22°52.7 07.7 Deeb Ros. | aeeaie 
Mer.pass.:00:51 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.8 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.3 Enif 33°41.2 9°58.5 
Al Na‘ir 27°35.9 -46°51.4 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.4 
o | 348°15.4 | 142°38.6  $§11°21.4 | 171°28.3 No02°19.6 | 20°49.2 §14°24.5 | 37°55.3. §19°07.7 Scheat = 13°-47.5 2812.0 
1 3°17.8 | 157°38.4 22.6 | 186°29.3 19.0 | 35°52.0 24.6 | 52°57.9 07.8 Markabs— 13: 32:3 © ~1b210'3 
2 18°20.3 | 172°38.2 23.8 | 201°30.3 18.3 | 50°54.7 24.7 | 68°00.5 07.8 Sep 07 Tue SHA Mer.pass 
3 33°22.7 | 187°37.9 ++ 25.0 | 216°31.3 -+ 17.7 | 65°57.5 + 248 | 83°03.0 ++ 07.8 Venus 156°32.1 14:29 
4 48°25.2 | 202°37.7 26.1 | 231°32.3 17.0 | 81°00.2 24.9 | 98°05.6 07.9 Mars 184°23.5 12:36 
5 63°27.7 | 217°37.5 27.3 | 246°33.3 16.4 | 96°02.9 25.0 | 113°08.2 07.9 Jupiter 32° 20.6 22:41 
6 78°30.1 | 232°37.3 $11°28.5 | 261°34.2 NO02°15.7 | 111°05.7 $14°25.1 | 128°10.8 $19°07.9 Saturn 49° 33.8 21:33 
7 93°32.6 | 247°37.0 29.7 | 276°35.2 15.1 | 126°08.4 25.1 | 143°13.4 08.0 
8 | 108°35.1 | 262°36.8 30.9 | 291°36.2 14.4 | 141°11.1 25.2 | 158°16.0 os.o || Se ee sees daar 
9 123°37.5 | 277°36.6 ++ 32.1 | 306°37.2 ++ 13.8 | 156°13.9 + 25.3 | 173°186 ++ 08.0 Mars 183°48.2 12-35 
10 | 138°40.0 | 292°36.3 33.3 | 321°38.2 13.1 | 171°16.6 25.4 | 188°21.2 08.1 rece 32°973 99:37 
11 | 153°42.5 | 307°36.1 34.5 | 336°39.2 12.4 | 186°19.3 25.5 | 203°23.8 08.1 =A oan. : 
aturn 49° 36.9 21:29 
12 | 168°44.9 | 322°35.9 $11°35.7 | 351°40.2 NO02°11.8 | 201°22.1  $14°25.6 | 218°26.3  $19°08.1 
13 183°47.4 | 337°35.7 36.8 6°41.2 11.1 | 216°24.8 25.7 | 233°28.9 08.2 Sep 09 Thu SHA Mer.pass 
14 198°49.8 | 352°35.4 38.0 21°42.2 10.5 | 231°27.6 25.8 | 248°31.5 08.2 Venus 154°23.2 14:30 
15 | 213°52.3 7°35.2 ++ 39.2 | 36°43.2 ++ 09.8 | 246°30.3 + 25.9 | 263°34.1 ++ 08.2 Mars — 183°12.9 12:33 
16 228°54.8 22°35.0 40.4 51°44.2 09.2 | 261°33.0 26.0 | 278°36.7 08.3 Jupiter 32°33.9 22:33 
17 243°57.2 37° 34.8 41.6 66° 45.2 08.5 | 276°35.8 26.1 | 293°39.3 08.3 Saturn 49° 39.9 21:25 
1g | 258°59.7 | 52°345 $11°42.8 | 81°46.2 NO02°07.9 | 291°38.5  $14°26.2 | 308°41.9 $19°08.3 Horizontal parallax 
19 | 274°02.2 | 67°34.3 44.0 | 96°47.2 07.2 | 306°41.2 26.3 | 323°44.5 08.4 Venus: 0.1 
20 | 289°04.6 | 82°34.1 45.1 | 111°48.1 06.6 | 321°44.0 26.4 | 338°47.0 08.4 Mars: 01 
21 | 304°07.1 97°33.8 ++ 46.3 | 126°49.1 ++ 05.9 | 336°46.7 + 26.4 | 353°496 ++ 084 
22 | 319°09.6 | 112°33.6 47.5 | 141°50.1 05.2 | 351°49.4 26.5 8°52.2 08.5 
23 | 334°12.0 | 127°33.4 48.7 | 156°51.1 04.6 6°52.2 26.6 | 23°54.8 08.5 
Mer.pass.:00:47 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.8 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.3 
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a Sun 
ue 
GHA Dec S Moon 
0 180° 28.0 No6°03 me E Dec d 
1 195° 28.2 8 | 178°57.3 11.5’ 10° HP Twill 
2 210° 02.9 193°27 a 10° 48.5 -13.8" , Lat. wilight 
0° 28.5 01.9 6 8 1.5 10°34 : 58.1 Naut a Sunri 
: 225° 28.7 | ee 934.7 -13.9" 58.2’ Ne _ Civil rise | Sunset Twilight 
4 740° 01.0 222°9 10° 20.8 -13.9’ 72 00:41 Civil 
40° 28.9 06° 8.8 Vis ° 9 58.2’ : 03:18 04: Naut. 
5 6 6° 00.0 236° 10°06.9 = , N 70° 236 19:16 
; 255° 29.1 05°59.1 ie 1.5’ 09°52.3 ie 58.2’ 68° 01:50 03:37 04:45 , 20:33 22:55 
270°29.3 NO5°58. ; 11.6’ 09°388 14. "58.2" & | 02:24 03:51 19:08 20:15 
7 sac eas: 5°58.2 | 266°0 8.8 -141' 58.3’ 66 02:48 : 04:52 19:01 : 21:58 
8 seas e 57.2 Sista ae N09°24.6 = -14.2' aS 64° | 03:07 ee oe 18:55 er ae 
9 09, 56.3 | 295°O1. Be 09°10.4-14.2' 3 62° | 03:21 ; 5:03 18:50 1:03 
10 a'a0 * 55.4 oo ie 08°56.1 as ae 60° | 03:34 a a 18:46 i 20:45 
11 345° 30.4 54.4 | 324°03.0 ae eee 14.3’ oe N58° | 03:44 ce 05:12 18:42 ee ae 
: 53.5 : : 8°27. y ; : :34 s ; :19 
12 0°30.6  NOS5° 338°33.6 11.7 08° 5 -14.4 58.4’ 56° 03:53 04:40 05:15 18:39 9:19 
13 15°30.8 05°52.6 | 353°04.3 17’ 13.0 -14.5' 58.4’ 54° | 04:00 04: 05:18 18:36 9: 20:09 
us 30°31.0 See ee. ee es te ai el ee, eel a eee 
7 45°31.2 50.7 | 22°05.7 oe 07°44.0 14.6" eo 50° | 04:13 0 ae Dees |) eet rae 19:53 
16 60°31.4 - 49.7 |  36°36.4 a 07°29.4 — -14.6" ae 45° | 04:25 aa uae 18:29 > 2 
7 75°31.7 48.8 51°07.1 eo 07°14.8 = -14.7' 2 N 40° 04: 01 05:30 18:24 ce 19:41 
46 an 479 | 65°37.8 7 07°00.1. -14.7' 2 35° 35 05:07 = 05:34 54 19:29 
90° 31.9 ° : 1.7' 06° 7 58.5" 04:42 05: ‘ 18:20 8: 
| ape | ee, ae 45.4 14.8 58.5! Soo) ee. eee: ee | ae oe 
20 120°323 46.0 94°39 3 cee N06° 30.6 -14.8’ 58.5" 20° 04:58 os 05:41 18-14 8:42 19:12 
21 | 135°325 45.0 | 109°10.1 et belise- stae? “ence || coe Soeae ie 05:46 | 18:09 8:38 19:06 
22 ieoiaa 7 + 44.1 | 123°40.8 ne 06°00.9 —_-14.9" ae 0° | 05:09 oe 05:50 18:05 os 18:57 
23 pees B 43.2 | 138°116 118 ae Fo a e)-||| Sie | stows 5:34 05:54 | 18:01 oe 18:50 
: 42.2 | 152°42. a 5°31.1  -15.0' S ° ; 05:37 05: : 18:46 
SD.=15.9 aa 2.4 11.8 eee a a pee ae ee 05:40 ees ee 8:18 18:43 
Wed GHA S.D.=15.9 f 35° a 05:43 06:07 wee 8:15 18:41 
0 Dec GHA 40° 0 05:44 06:09 1 oe 8:13 18:41 
180°33.2 NO5° u Dec 5 5:14 05:45 7:46 8:12 : 
1 05°41.3 167° d 45 05: 06:12 17: 18:41 
195°33.4 7°13.2 11.8 3 ae 5:12 05:46 (6: a4 8:11 
2 | 210°33.6 sae NOSSO 15.0" 58.7 $50° | 05:10 05:47 6:15 | 17-41 te 
3 25°33, 4 | 196°14.7 46.1 -15.1 ? 5° 06:19 — 
ee ee iis’ aes 18.4 os 22 Sa eee way 16091847 
5 255°34.2 pes 225°16.3 11.8" peas “51° 58.7" 56° | 05:05 pee 06:23 | 17:33 bi 18:48 
6 , : 239° 47.1 oa 00.7 -15.2 er 58° : 06:25 17: : 18:50 
7 es N05°35.6 eo a 03°45.5 “152 . S 60° oa 05:48 06:27 a 8:08 18:52 
8 fe 34.7 268° 48.7 A NO03° 30.3 -15.2 ee: : - 05:48 06:30 17:26 noes 18:54 
9 315°35.1 . ane 283°19.5 pe ee. -15.3' | Lat. Moonrise os zee 
10 | 330°35.3 ao 297°50.2 11.8" aps -153' 588° || M729 Tue Wed Thu z Moonset 
7 345°35.5 9 | 312°210 118 244.5 -15.3' 58.8" 72° | 04:05 06:23 ue Wed Thu 
12 : 30.9 | 326°51.8 i 02°29.2 = -15.3’ : N 70° : 08:38 19:57 
13 aes N05°30.0 Safa 5 18 02°13.9--15.3" oe 68° a 06:28 08:33 toca 9:28 18:58 
14 oe 29.1 | 355°53.3 i NO1"58.5 -15.4 5a.6! 66° a ee 08:29 i. a 19:06 
7 45°36.4 ee 10° 24.0 17’ oe -15.4 58.9' 64° 04:53 ae 08:26 19:37 ee 19:13 
16 60°36.6 * 27.2 24°548 «17 27.8 -15.4 a 62° | 05: : 08:23 19. 19:19 
P : 7 ° 5 58.9 :01 06:40 :32 9:28 
17 75° 36.8 26.2 39°25.5 ‘ 01°12.3. -15.4 , 60° | 05:07 : 08:20 19.28 19:24 
25.3 on 1.7 00°56.9 . 59.0 7 06:42 08:18 : 9:28 19:29 
18 90°37.0 53°56.2 11.7’ ina -15.4 59.0’ N 58° 05: . 19:24 2 : 
N05°24.3 > ; 00°41.5 —- ; iS 13 06:44 9:28 19:32 
19 105° : 68°26.9 15.4 59.0’ 56 05: 08:16 19: 
20 | 120°375 ae | eee ae ee tee ee Se ner 7 ae 
21 135°37. ; 97° 28.3 oi 0.6 -15.5 on 52° : : 08:13 ; ; 19:39 
22 ie + 21.5 | 111°59.0 se . $00°04.9 = -15.5 aaa 50° ae 06:48 08:12 ee 9:28 19:42 
7 165° 38.1 20.6 | 126°29.6 11.6" 00°20.3 -15.5 ae 45° | 05.37 06:50 08:10 | 19:11 9:28 19:44 
- 19.6 141°00.2 i 00° 35.8 -15.5 o N 40° : 06:52 08:08 19:0 9:28 19:46 
SD.=159 d=0.9 2 116 00°513.-155 ae as 05:44 06:54 ~—Ss08:05 “08 9:28 19:51 
Thu aOR S.D.=16.1 30° 05:50 06:56 08:03 19:02 9:28 «19:56 
Dec 05:54 06:58 : 18:58 9:29 : 
0 3 GHA 20° | 06: : 08:02 18: 19:59 
180° 38.3 No5° 4 Dec 16:03 07:01 8:55 9:2 
1 195°38.5 05°18.7 155°30.8 116 d HP N 10° 06:10 0 ; 07:59 18:50 : a 20:02 
2 210° 38.8 17.7 | 170°01.4 ce $01°06.8 -15.5' 59.1" 0° | 06:17 ne 07:56 18:45 a 20:08 
3 225°39.0 16.8 184° 32.0 re 01°22.3 -15.5 59. ' S 10° 06: oe 07:54 18:40 2 20:13 
: 240°39.2 * 15.8 | 199°02.5 ties 01°37.8  -15.5 a9 20° | o 24 07:08 = 07:52 18: eee ae 
5 55°30 4 14.9 | 213°33.1 ae 01°53.2 -15.5 ae 30° 3 07:10 07:49 1 . 9:28 20:22 
; le eee ee ee 1 30° | 96:99 Oras r-47 9:28 20:27 
270° 39.6 Nos° : 15’ 02°2 ‘ 59.1’ 06:44 07:1 3 18:25 9:2 : 
: 285° 39.8 05°13.0 | 242°341 11.5 4.2 -15.5' 59.2" 40° | 06:50 07: = 3 18:21 — 
8 300° 40.0 12.1 | 2570085 114’ $02°39.7  -15.5’ 59.2’ Deke pie el ae a 
9 315° 40.3 11.1 271° 34.9 4 02°55.1 -15.5 59.2’ S$ 50° 7:19 07:42 18:13 9:28 20:40 
10 330° 40.5 * 10.2 286° 05.3 11. i 03° 10.6 -15.4 50.2’ 52° 07:03 07:21 07:39 1 9:28 20:44 
11 eis 09.2 | 300° fi 03°26.0—- & | 07:07 07:23 8:08 9:28 
345° 40.7 35.7 11.4’ ‘ 15.4" 59,2’ 54 07.10 07:38 18:05 20:49 
12 SF Ab 08.3 315°06.1 113' 03 ale -15.4 59.2’ 56° O74 07:24 07:37 18.02 9:28 20:52 
13 io Nos°073 | 320°36.4 113° 03°56.9 -15.4" 59.2" 58° ees 07:25 07:36 17:59 9:28 20:54 
ia te 064 | 344°066 He ses, eat soar 07:04 07:27 07:34 :*| «17:56 9:28 20:57 
15 aE AL 6 05.5 | 358°36.9 11.2" 04°27.6 «9 -15.4" 59.3) 07:29 07:33 | 17:52 9:28 21:00 
16 60°41.8 * 04.5 13°07.1 io 04°43.0  -15.4 aS Sun : 9:27 21:04 
. 7 . ° es . 
17 75°42.0 03.6 | 27°37.3 9 11.2" 04°58.4  -15.3' 59.3" Day Eqn.of Time M Moon 
18 02.6 42°07 05° 13.7 -15.3’ 00" 7 er. Mer.P 
90° 42.2 é 4 11.1’ 05° : 59.3’ 12 p r.Pass. A 
19 N05°01.7 ° 5°29.0 -15.3’ iii: ‘ass U ge 
105°42.4 c 56°37.6 1 é : 59.3 ‘ss mm:ss_ | hh: peer Lower 0-2 
20 7 05°00.7 71° : S05° 44.3 . , on hh:mm . 
a ees 04°59 8 lene 11.1’ 05°59.5 cs 59.3" - 01:52 02:02 as hh:imm | 0-8% 
5°4 . 7.7 , : -15. , Z : : : 
22 | ts0°4a1 ee ol Gee ee ee 50.3 oli oe ce owe i 
23 165° 43.3 2 114°37.6 10.9" 6 29.9 -15.2 59.3’ a 11:57 14:06 53 ) 
$b 56.9 129°07.5 0. , 06°45.1 -15.1 59. , 01:41 ) 
.=15.9 d=-0.9 ‘9 07°00.2  -15.1 a 
S.D.=16.1 : 
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September 10, 11, 12 (Fri., Sat., Sun.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 349°14.5 | 142°33.2 $11°49.9 | 171°52.1 N02°03.9 | 21°54.9 $14°26.7 | 38°57.4 $19°08.5 Alpheratz  357°37.2 29° 12.6 
1 4°17.0 | 157°32.9 51.1 | 186°53.1 03.3 | 36°57.6 26.8 | 54°00.0 08.5 Ankaa 353°09.5 = -42°11.2 
2 19°19.4 | 172°32.7 52.2 | 201°54.1 02.6 | 52°00.4 26.9 | 69°02.6 08.6 Schedar  349°33.6 56°39.2 
3 34°21.9 | 187°32.5 ++ 53.4 | 216°55.1 ++ 02.0 | 67°03.1 ++ 27.0 | 849051 -- 086 Diphda 348°49.7_ —-17° 52.0 
4 49°24.3 | 202°32.2 54.6 | 231°56.1 01.3 | 82°05.8 27.1 99°07.7 08.6 Achernar 335°21.8 = -57°07.5 
5 64°26.8 | 217°32.0 55.8 | 246°57.1 00.7 | 97°08.6 27.2 | 114°10.3 08.7 Hamal — 327°54.0 23°33.8 
6 79°29.3 | 232°31.8  $11°57.0 | 261°58.1 N02°00.0 | 112°11.3  $14°27.3 | 129°12.9 $19°08.7 Polaris 315°02.6 89°21.0 
7 94°31.7 | 247°31.5 58.1 | 276°59.1 01°59.4 | 127°14.0 27.4 | 144°15.5 08.7 Acamar — 315°13.6 40° 12.9 
8 | 109°34.2 | 262°31.3  11°59.3 | 292°00.1 58.7 | 142°16.8 27.5 | 159°18.1 08.8 Menkar  '314"'08.8 102 
9 | 124°36.7 | 277°31.1  —12°00.5 | 307°01.0 +--+ 58.0 | 157°195 ++ 275 | 174°207 ++ 088 Mirfak 308" 31.9 49 "96.1 
10 | 139°39.1 | 292°30.9 01.7 | 322°02.0 57.4 | 172°22.2 27.6 | 189°23.2 08.8 Aldebaran = 290° 42.7 16° 33.1 
11 | 154°41.6 | 307°30.6 02.9 | 337°03.0 56.7 | 187°25.0 27.7 | 204°25.8 08.9 Rigel 281 06.5 8 10.5 
12 | 169°44.1 | 322°30.4  $12°04.0 | 352°04.0 NO1°56.1 | 202°27.7 $14°27.8 | 219°28.4  $19°08.9 ee Sees fea 
13 | 184°46.5 | 337°30.2 05.2 7°05.0 55.4 | 217°30.4 27.9 | 234°31.0 08.9 a ae S7neOns nee gre 
14 | 199°49.0 | 352°29.9 06.4 | 22°06.0 54.8 | 232°33.1 28.0 | 249°33.6 09.0 sec ra Suis 
15 | 214°51.4 7°29.7 ++ 07.6 | 37°07.0 ++ 541 | 247°35.9 ++ 281 | 264°36.2 ++ 09.0 Sees rote tL aeons 
16 | 229°53.9 | 22°29.5 08.7 | 52°08.0 53.5 | 262°38.6 28.2 | 279°38.7 09.0 pare p6a%ga 6. SEDO aT 
° ° ° ° ° : . 
17 | 244°56.4 | 37°29.2 09.9 | 67°09.0 52.8 | 277°41.3 28.3 | 294°41.3 09.0 Bauee “greeoa ae. ciseu 6 
18 | 259°58.8 | 52°29.0 $12°11.1 82°10.0 NO1°52.1 | 292°44.1 $14°28.4 | 309°43.9 $19°09.1 Adhara 255°08.2 —--28°59.8 
19 | 275°01.3 | 67°28.8 12.3 | 97°11.0 51.5 | 307°46.8 28.5 | 324°46.5 09.1 Procyon 244°53.9 5°10.3 
20 290° 03.8 82°28.5 13.4 112°12.0 50.8 322°49.5 28.6 339°49.1 09.1 Pollux 243°20.9 27°58.4 
21 | 305°06.2 | 979283 ++ 14.6 | 127°13.0 ++ 50.2 | 337°52.3 ++ 286 | 354°51.7 ++ 092 Avior 234°16.3.~—s 59° 34.4 
22 | 320°08.7 | 112°28.1 15.8 | 142°13.9 49.5 | 352°55.0 28.7 9°54.2 09.2 Suhail 222°48.7 —--43°30.9 
23 335°11.2 127°27.8 17.0 157°14.9 48.9 7°57.7 28.8 24°56.8 09.2 Miaplacidus 221°39.5 -69°48.1 
Mer.pass.:00:43 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.4 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.7 1°51.9 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = -193°45.1 61° 38.2 
Denebola 182° 28.1 4°27.3 
0 350°13.6 | 142°27.6 $12°18.1 | 172°15.9 NO1°48.2 | 23°00.4 $14°28.9 | 39°59.4  $19°09.3 Gienah 175°467 ~—--17°39.5 
1 5°16.1 157°27.4 19.3 187°16.9 47.6 38°03.2 29.0 55°02.0 09.3 Acrux 173°03.7 -63°13.1 
2 20°18.6 | 172°27.1 20.5 | 202°17.9 46.9 | 53°05.9 29.1 70° 04.6 09.3 Gacrux 171°55.2  -57°14.0 
3 35°21.0 | 187°26.9 ++ 21.7 | 217°18.9 ++ 46.2 | 68°08.6 ++ 29.2 | 85°07.2 ++ 09.4 Alioth  166°15.9 55°50.8 
4 50°23.5 | 202°26.6 22.8 | 232°19.9 45.6 | 83°11.4 29.3 | 100°09.7 09.4 Spica 158°25.4 —--11° 16.3 
5 65°25.9 | 217°26.4 24.0 | 247°20.9 44.9 | 98°14.1 29.4 | 115°12.3 09.4 Alkaid  152°54.6 49° 12.6 
6 80°28.4 | 232°26.2  $12°25.2 | 262°21.9 NO01°44.3 | 113°16.8  $14°29.5 | 130°14.9  $19°09.4 Hadar 148°40.3. —- -60°28.7 
7 95°30.9 | 247°25.9 26.3 | 277°22.9 43.6 | 128°19.5 29.5 | 145°17.5 09.5 Menkent 148°O1.1 = -36°28.5 
8 110°33.3 | 262°25.7 27.5 | 292°23.9 43.0 | 143°22.3 29.6 | 160°20.1 09.5 Arcturus 145°50.7 9°04.5 
9 125°35.8 | 277°25.5 ++ 28.7 | 307°24.9 ++ 42.3 | 158°25.0 ++ 29.7 | 175°226 ++ 09.5 Rigil Kent.  139°44.4 = -60°55.5 
10 | 140°38.3 | 292°25.2 29.8 | 322°25.9 41.7 | 173°27.7 29.8 | 190°25.2 09.6 Kochab —_-137°20.5 74°04.3 
11 | 155°40.7 | 307°25.0 31.0 | 337°26.8 41.0 | 188°30.4 29.9 | 205°27.8 09.6 Zuben'ubi 136°59.2.-— -16°07.8 
12 170°43.2 | 322°24.8  $12°32.2 | 352°27.8 NO01°40.3 | 203°33.2  $14°30.0 | 220°30.4  $19°09.6 Alphecca —-126°06.2 26°38.8 
13 | 185°45.7 | 337°24.5 33.3 7° 28.8 39.7 | 218°35.9 30.1 | 235°33.0 09.7 Antares = 112°19.2 -26°28.7 
14 | 200°48.1 | 352°24.3 34.5 22° 29.8 39.0 | 233°38.6 30.2 | 250°35.6 09.7 Atria = 107°15.9_ — -69° 04.1 
15 | 215°50.6 7°24.0 ++ 35.7 | 37°30.8 -+ 38.4 | 248°41.3 ++ 303 | 265°381 ++ 09.7 Sabik — 102°05.9 — -15° 45.0 
16 | 230°53.1 | 22°23.8 36.8 | 52°31.8 37.7 | 263°44.1 30.3 | 280°40.7 09.8 Shaula 96°14.0 — -37°07.2 
17 | 245°55.5 | 37°23.6 38.0 | 67°32.8 37.1 | 278°46.8 30.4 | 295°43.3 09.8 || Rasalhague = 96° 01.1 2°32.9 
18 | 260°58.0 | 52°23.3 $12°39.2 | 82°33.8 NO1°36.4 | 293°495 $14°30.5 | 3107459 si9°098 || | ee ie ee 
19 | 276°00.4 | 67°23.1 40.3 | 97°34.8 35.7 | 308°52.3 30.6 | 325°48.5 09.8 oP oe BoouaG:. SeC4e 5 
20 | 291°02.9 82°22.9 41.5 | 112°35.8 35.1 | 323°55.0 30.7 | 340°51.0 09.9 i sae wee Sigs 
21 | 306°05.4 | 97°226 ++ 42.7 | 127°36.8 ++ 34.4 | 338°57.7 ++ 30.8 | 355°536 ++ 09.9 fia poene a. ReRES 
22 | 321°07.8 | 112°22.4 43.8 | 142°37.7 33.8 | 354°00.4 30.9 10°56.2 09.9 Be Eaop8 e586 
° ° ° ° . = . 
23 | 336°10.3 | 127°22.1 45.0 | 157°38.7 33.1 9°03.1 31.0 | 25°58.8 10.0 eae ee eae 
Mer.pass.:00:39 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.4 Enif 33°41.2 9°58.5 
Al Na’ir 27°35.9  -46°51.4 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.4 
o | 351°12.8 | 142°219 $12°461 | 172°39.7 No01°325 | 24°05.9 §14°31.1 | 41°01.4  $19°10.0 Scheat = 13'°47.5 2812.1 
1 6°15.2 | 157°21.7 47.3 | 187°40.7 31.8 | 39°08.6 31.1 | 56°03.9 10.0 Matkabi? — 137.3230 - 62194 
2 21°17.7 | 172°21.4 48.5 | 202°41.7 31.2 | 54°11.3 31.2 | 71°06.5 10.1 Sep 10 Fri SHA Mer.pass 
3 36°20.2 | 187°21.2 ++ 496 | 217°42.7 -+ 305 | 699140 ++ 313 | 86°091 ++ 101 Venus —-153°18.7 14:30 
4 51°22.6 | 202°20.9 50.8 | 232°43.7 29.8 | 84°16.8 31.4 | 101°11.7 10.1 Mars  182°37.6 12:32 
5 66°25.1 | 217°20.7 51.9 | 247°44.7 29.2 | 99°19.5 31.5 | 116°14.2 10.1 Jupiter 32°40.4 22:28 
6 81°27.5 | 232°20.4 $§12°53.1 | 262°45.7 NO1°28.5 | 114°22.2 $14°31.6 | 131°16.8  $19°10.2 Saturn 49° 42.9 21:20 
7 96°30.0 | 247°20.2 54.3 | 277°46.7 27.9 | 129°24.9 31.7 | 146°19.4 10.2 
g | 111°32.5 | 262°20.0 55.4 | 292°47.7 27.2 | 144°27.7 31.8 | 161°22.0 10.2 || Se Ae oe gar ie 
9 126°34.9 | 277°19.7 ++ 56.6 | 307°48.7 ++ 26.6 | 159°30.4 ++ 31.8 | 176°24.6 -= 10:3 Mars 182°02.3 12:30 
1o | 141°37.4 | 292°19.5 57.7 | 322°49.6 25.9 | 174°33.1 31.9 | 191°27.1 10.3 jupiter Se ab a 55.504 
11 | 156°39.9 | 307°19.2 12°58.9 | 337°50.6 25.2 | 189°35.8 32.0 | 206°29.7 10.3 rasa ideas a sae 
12 | 171°42.3 | 322°19.0 $13°00.1 | 352°51.6 NO01°24.6 | 204°38.5 $14°32.1 | 221°32.3 $19°10.3 
13 186°44.8 | 337°18.8 01.2 7°52.6 23.9 | 219°41.3 32.2 | 236°34.9 10.4 || Sep 12 Sun SHA — Mer.pass 
14 | 201°47.3 | 352°18.5 02.4 22°53.6 23.3 | 234°44.0 32.3 | 251°37.5 10.4 Venus — 151°09.1 14:31 
15 | 216°49.7 7°18.3 ++ 03.5 | 37°54.6 ++ 22.6 | 249°46.7 ++ 32.4 | 266°40.0 ++ 10.4 Mars 181°27.0 12:29 
16 | 231°52.2 | 22°18.0 04.7 | 52°55.6 22.0 | 264°49.4 32.5 | 281°42.6 10.5 Jupiter 32°53.1 22:20 
17 | 246°54.7 37°17.8 05.8 67° 56.6 21.3 | 279°52.1 32.5 | 296°45.2 10.5 Saturn 49° 48.6 21:12 
18 | 261°57.1 52°17.5  $13°07.0 | 82°57.6 NO01°20.6 | 294°54.9 $14°32.6 | 311°47.8 $19°10.5 Horizontal parallax 
19 | 276°59.6 | 67°17.3 08.1 | 97°58.6 20.0 | 309°57.6 32.7 | 326°50.3 10.6 Wenus: 0.1 
20 | 292°02.0 | 82°17.0 09.3 | 112°59.6 19.3 | 325°00.3 32.8 | 341°52.9 10.6 Mars: 01 
21 | 307°04.5 | 979168 ++ 10.4 | 128°005 ++ 18.7 | 340°03.0 ++ 329 | 356°555 ++ 106 
22 | 322°07.0 | 112°16.6 11.6 | 143°01.5 18.0 | 355°05.7 33.0 11°58.1 10.6 
23 | 337°09.4 | 127°16.3 12.7 | 158°02.5 17.4 | 10°08.5 33.1 27° 00.6 10.7 
Mer.pass.:00:35 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.4 
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2021 September 10 to Sep. 12 































































































h Sun Moon 
Fri GHA Dec GHA KE Dec d HP Lat. N ee il Sunrise Sunset Ci ee ‘ 
0 180°43.5 N04°56.0 | 143°37.4 10.9’ $07°15.3 5.1' 59.4’ ihe ak a eee 
1 195° 43.7 55.0 | 158°07.2 10.8’ 07°30.4 5.0’ 59.4’ N 72° | 01:30 03:35 04:50 19:01 20:15 22:13 
2 210° 44.0 54.1 172° 37.0 10.8’ 07°45.4 5.0’ 59.4’ N 70° 02:14 03:51 04:57 18:54 19:59 21:33 
3 225°44.2 + 53.1 187°06.8 10.7’ 08°00.4 5.0’ 59.4’ 68° 02:42 04:03 05:03 18:48 9:47 21:07 
4 240°44.4 52.2 201°36.5 10.7’ 08°15.3 4.9' 59.4’ 66° 03:02 04:14 05:08 18:43 9:37 20:47 
5 255° 44.6 51.2 216°06.1 10.6’ 08° 30.2 4.9’ 59.4’ 64° 03:18 04:22 05:12 18:39 19:29 20:32 
6 270°44.8 NO04°50.3 | 230°35.7 10.6’  $08°45.1 4.8' 59.4’ 62° | 03:31 04:30 05:16 18:36 9:22 20:19 
7 285° 45.1 49.4 | 245°05.3 10.5’ 08°59.9 4.8' 59.4’ 60° | 03:42 04:36 05:19 18:33 19:16 20:09 
| Bes S| Zem2 ane asaee er BA Sass | oro ous onze | deze ote 
11 345°45.9 45.6 | 303°03.0 10.3’ 09°58.7 4.6 59.4’ Sele ee. ace a rt oe oe 
. . : . : : : 52 04:12 = 04:54 05:28 18:24 8:58 9:39 
12 0°46.1 N04°44.6 | 317°32.3 10.3’ $10°13.3 4.5' 59.4’ 50° | 04:18 04:57 05:30 18:22 8:55 9:34 
13 15°46.4 43.7 | 332°01.5 10.2" 10° 27.8 4.5' 59.4’ 45° | 04:29 05:04 05:34 18:18 18:48 19:23 
° ° , ° , , 
- leas ; ree sas he ee i. ee N 40° | 04:38 05:10 05:37 18:15 8:42 9:15 
eo . e a Boo: - = 35 04:45 05:15 05:40 18:13 8:38 9:08 
16 60°47.0 40.8 15°28.9 10.0 11°11.0 4.3 59.5 30° | 04:50 05-18 05-42 18-10 18:34 19:02 
° ° ’ ° ’ ’ = = * - . " 
17 75° 47.2 39.9 29°57.9 10.0 11°25.3 4.3 59.5 20° | 04:59 05.24 05.47 18-06 8.28 8.54 
18 90°47.5 N04°38.9 44° 26.9 9.9'  $11°39.5 4.2’ 59.5" N10° | 05:05 05:29 05:50 18:03 18:24 18:48 
19 105°47.7 38.0 58°55.8 9.9" 11°53.7 41 59.5’ 0° 05:09 05:33 05:53 18:00 8:21 8:45 
2 120°47. 7. 73°24, 8 12°07. 41 5 
eens ; a S | ee ve = ’ $10° | 05:11 05:35 05:56 17:57 8:18 8:42 
oe . eee e ae aS 2 20° | 05:12 05:38 06:00 17:54 18:16 18:41 
22 150° 48.3 35.1 | 102°22.2 9.7 12°35.7 3.9 59.5 ° ; 5 : : : 5 
23 165° 48.6 34.2 | 116°50.8 9.6" 12°49.6 3.9’ 59.5’ 2 a seu — . pies 
: : : : : : : 35° 05:11 05:40 06:05 17:49 8:14 8:43 
SD.=15.9 d=-0.9 S.D.=16.2 40° 05:09 05:40 06:07 17:46 18:14 18:45 
45° | 05:07 = 05:41 06:10 17:44 8:13 8:47 
Sat ae a a v Ese = s50° | 05:03 05:41 06:13 | 17:41 8:13 8:51 
0 180°48.8 N04°33.2 | 131°19.4 9.6"  $13°03.4 3.8 59.5" 52° | 05:01 05:41 06:14 17:40 18-14 18:53 
1 195° 49.0 32.3 145° 47.9 9.5’ 13°17.2 3.7’ 59.5’ 54° 04:59 05:40 06:16 17:39 8:14 8:55 
' See ao pone — oe ae 56° | 04:57 05:40 ~—06:17 17:37 18:14 18:57 
4 240° 49.6 29.4 | 189°13.2 9.3' 13°57.9 3.5' 59.5" eae. oe oo ae cae cae 
: . : : . : : S 60 04:51 05:40 06:21 17:33 8:15 9:03 
5 255°49.9 28.5 | 203°41.4 9.2" 14°11.4 3.4" 59.5’ 
6 270°50.1 N04°27.5 | 218°09.6 9.2’ $14°24.7 3.3' 59.5" Lat. _ Moonrise ; Moonset 
7 285°50.3 26.6 | 232°37.8 9.1" 14°38.0 3.2) 59.5" Fri Sat Sun Fri Sat Sun 
8 300°50.5 25.6 | 247°05.9 9.0" 14°51.2 3.1' 59.5" N 72° 11:02 14:01 = 18:21 7:12 = 
9 315°50.7 + 24.6 | 261°33.9 9.0" 15°04.3 3.1' 59.5’ ° . . j . 
10 | 330°51.0 23.7 | 276°018 89’  15°173 3.0 59.5 || N70, i 2 ai aoe | ae 
11 345°51.2 22.7 | 290°29.7 8.8" 15°30.2 2.9’ 59.5 a sas a a3 ae ete ae 
: : : . ; : : 66° 10:20 12:21 14:36 19:09 8:57 18:38 
12 0°51.4 N04° 21.8 304°57.5 8.8" $15° 43.0 2.8" 59.5’ 64° 10:10 12:03 14:03 19:20 19:16 19:12 
13 15°51.6 20.8 319° 25.2 8.7' 15°55.8 2.7' 59.5’ 62° 10:03 11:49 13:39 19:29 9:32 19:36 
14 30°51.8 19.9 333°52.9 8.6’ 16°08.4 2.6' 59.5’ 60° 09:56 11:37 13:20 19:37 9:45 19:56 
° ° ’ ° , , 
15 45°52.1 18.9 | 348°20.5 8.6" 16°21.0 2.5' 59.5’ nse° | 09:50 11:26 04 16:6 19:56 20:13 
16 60°52.3 18.0 2° 48.0 8.5 16°33.4 2.4 59.5 6° | (09.4 ee ioe] 161 20:06 20:26 
17 75°52.5 17.0 17°15.4 8.4' 16° 45.8 2.3' 59.5’ oS oe : 5 2 ; : 
7 : 7 2 , , 54 09:40 11:10 12:39 19:56 20:14 20:39 
18 90°52.7 N04° 16.1 31°42.8 8.3 $16°58.0 2.2 59.5 52° 09:36 11:02 12:29 20:01 20:22 20:49 
19 105°52.9 15.1 46°10.1 8.3’ 17°10.2 2.1’ 59.5" 50° 09:32 10:56 12:20 20:06 20:29 20:59 
20 120°53.2 14.2 60°37.3 8.2’ 17°22.2 2.0" 59.5’ 45° 09:24 10:42 12:01 20:16 20:45 21:19 
= peace oe of ba ee oe ee N 40° | 09:18 10:31 11:46 20:24 20:57 21:35 
22 150°53.6 12.3 89°31.6 8.1 17° 46.0 1.8 59.5 5 
33 165°53.8 113 | 103°586 8.0" 17°578 17-595" 35 09:12 10:22 11:33 20:32 21:08 21:49 
20 or 5 a : : Go ies : : 30° | 09:07 10:14 11:22 20:38 21:17 22:02 
s=lo. Sl. V.=10. 20° : : 11:02 20:4 21:34 22:22 
N ic ao ee ine aes os 22:41 
Sun GHA Dec GHA u Dec d HP o° | 08:44 09:36 10:30 | 21:08 22:01 22:58 
° oO ° ’ oO , , 
0 180°54.0 NO4°10.4 | 118°25.5 7.9" $18°09.4 16° 59.5’ s10° | 08:37 09:24 10:15 91-17 20-15 03:15 
1 195°54.3 09.4 | 132°52.4 7.8 18° 20.9 15 59.5 20° | 08:30 09-12 09:59 91:27 29:99 23:33 
° ° ’ ° , , . : . 7 7 7 
2 210°54.5 08.4 | 147°19.2 7.8 18° 32.3 1.3 59.5 30° | 08-21 08.59 09.40 91.38 >2-46 03.54 
3 225°54.7 - 07.5 | 161°45.9 7.7 18° 43.6 1.2) 59.5" 35° | 08:17 08:51 09:30 21:45 22:56 aie 
4 240°54.9 06.5 176° 12.6 7.6' 18°54.8 11 59.5’ 40° 08:11 08:42 09:17 21:53 23-07 es 
° ° ’ ° , , ™ e . * is 
5 255°55.2 086 190°39.1 75 19°05.8 1.0 59.5 45° | 08-05 08.32 09:03 2-01 23.20 = 
6 270°55.4 —N04°04.6 | 205°05.6 75) $19°16.8 0.9' 59.5" 550° | 07:58 08:19 08:45 99:12 03:36 = 
7 285°55.6 03.7 | 219°32.1 74 19° 27.6 0.8 59.5 52° | 07-55 08-14 08.37 90-17 53.43 : 
° oO ’ fo) , , “ . . . . = 
8 300°55.8 02.7 | 233°58.4 73 19° 38.3 0.6 59.4 54° | 07.51 08:07 08:28 59.09 53:59 ; 
° Z ° ' ° , , : : : : : ee 
9 315°56.0 01.8 | 248°24.7 7.2 19°48.9 0.5 59.4 56° | 07.47. 08.00 08:18 90:28 : 00.01 
° fo} ° ’ ° $ , . “ . . a a 
10 330°56.3 04°00.8 | 262°50.9 7.2 19°59.3 0.4 59.4 ° : : ; : ; : 
11 345°56.5 03°59.9 | 277°17.1 71 20°09.6 0.3' = 59.4’ = —_ bets ei ce 
; ; : ; . ; . S$ 60° | 07:37 07:44 07:53 22:43 — 00:25 
12 0°56.7. +NO03°58.9 | 291°43.1 7.0' $§20°19.8 0.1’ = 59.4’ 
13 15°56.9 57.9 | 306°09.1 7.0' 20° 29.9 0.0’ 59.4’ Sun Moon 
14 30°57.1 57.0 | 320°35.0 6.9’ 20°39.9 -9.9' 59.4’ a Eqn.of Time Mer Mer.Pass. Age 
15 45°57.4 * 56.0 335°00.9 6.8’ 20°49.7 -9.7’ 59.4’ y oo" 425 Pass Upper Lower 3-5 
16 60°57.6 55.1 349° 26.7 6.7' 20°59.4 -9.6' 59.4’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 15-35% 
17 75°57.8 54.1 3°52.4 6.7’ 21°08.9 -9.5' 59.4’ iy | Sak: GRE ee sae ass = 
18 90°58.0 N03°53.2 18°18.0 6.6’  $21°18.3 -9.3' 59.4’ 11 | 0315 03.26 11.57 15.48 03:22 @ \ 
: : : ; : : : : : : ) 
19 105°58.2 52.2 32°43.6 6.5" 21°27.6 9.2" 59.4" 12 | 03:36 03-47 11:56 16:44 04-16 y 
20 120°58.5 51.3 47°09.1 6.5 21°36.7 -9.1 59.4 
21 135°58.7 - 50.3 61°34.5 6.4’ 21°45.7 -8.9' 59.4’ 
22 150°58.9 49.3 75°59.9 6.3’ 21°54.6 -8.8' 59.4’ 
23 165°59.1 48.4 90° 25.2 6.3" 22°03.3 -8.7' 59.4’ 
SD.=15.9 d=-1.0 S.D.=16.2 
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September 13, 14, 15 (Mon., Tue., Wed.) 
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Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 352°11.9 | 142°16.1  $13°13.9 | 173°03.5 NO1°16.7 | 25°11.2 $14°33.1 | 42°03.2 $19°10.7 Alpheratz 357°37.2 29° 12.6 
1 7°14.4 | 157°15.8 15.0 | 188°04.5 16.1 | 40°13.9 33.2 | 57°05.8 10.7 Ankaa 353°09.5 — -42°11.2 
2 22°16.8 | 172°15.6 16.2 | 203°05.5 15.4 | 55°16.6 33.3 | 72°08.4 10.8 Schedar  349°33.5 56°39.3 
3 37°19.3 | 187°15.3 ++ 17.3 | 218°06.5 ++ 14.7 | 70°19.3 + 334 | 879109 ++ 108 Diphda 348°49.7.—--17°52.0 
4 52°21.8 | 202°15.1 18.5 | 233°07.5 14.1 | 85°22.1 33.5 | 102°13.5 10.8 Achernar — 335°21.8 —--57°07.5 
5 67°24.2 | 217°14.8 19.6 | 248°08.5 13.4 | 100°24.8 33.6 | 117°16.1 10.8 Hamal — 327°54.0 23°33.8 
6 82°26.7 | 232°14.6  $13°20.8 | 263°09.5 NO1°12.8 | 115°27.5 $14°33.7 | 132°18.7 $19°10.9 Polaris — 315°01.0 89°21.0 
7 97°29.2 | 247°14.3 21.9 | 278°10.4 12.1 | 130°30.2 33.7 | 147°21.2 10.9 Acamar 315° 13.6 -40° 12.9 
8 | 112°31.6 | 262°14.1 23.1 | 293°11.4 11.5 | 145°32.9 33.8 | 162°23.8 10.9 Menkar = 314°08.8 4710.5 
9 127°34.1 | 277°13.8 ++ 24.2 | 308°124 ++ 10.8 | 160°35.6 - 33.9 | 177°264 ++ 110 Mirfak = 308°31.9  49°'56.1 
10 | 142°36.5 | 292°13.6 25.4 | 323°13.4 10.1 | 175°38.4 34.0 | 192°29.0 11.0 Aldebaran = 290°42.7 1633.1 
11 | 157°39.0 | 307°13.4 26.5 | 338°14.4 09.5 | 190°41.1 34.1 | 207°31.5 11.0 Rigel = 281 °06.5 8 10.5 
12 172°41.5 | 322°13.1 $13°27.7 | 353°15.4 NO01°08.8 | 205°43.8 $14°34.2 | 222°34.1 §19°11.0 Te esses stare 
13 187°43.9 | 337°12.9 28.8 8°16.4 08.2 | 220°46.5 34.3 | 237°36.7 11.1 an io sateen s Reese 
14 | 202°46.4 | 352°12.6 30.0 | 23°17.4 07.5 | 235°49.2 34.3 | 252°39.3 11.1 RE pois ea 
15 | 217°48.9 79124 ++ 311 | 38°18.4 -+ 06.8 | 250°51.9 + 34.4 | 267°41.8 11.1 Bs S7eeE eT one 
16 | 232°51.3 | 22°12.1 32.2 | 53°19.4 06.2 | 265°54.7 34.5 | 282°44.4 11.2 Cites Dees eae 
° ° ° ° ° 7 a . 
17 | 247°53.8 | 37°11.9 33.4 | 68°20.3 05.5 | 280°57.4 34.6 | 297°47.0 11.2 Gi “peaeaep..cieean 5 
18 | 262°56.3 | 52°11.6 $13°34.5 | 83°21.3 NO1°04.9 | 296°00.1  $14°34.7 | 312°49.6  $19°11.2 Adhara 255°081 —--28°59.8 
19 | 277°58.7 | 67°11.4 35.7 | 98°22.3 04.2 | 311°02.8 34.8 | 327°52.1 11.2 Procyon  244°53.9 5°10.3 
20 | 293°01.2 | 82°11.1 36.8 | 113°23.3 03.6 | 326°05.5 34.9 | 342°54.7 11.3 Pollux 243°20.8 27°58.4 
21 | 308°03.7 | 97°10.9 ++ 38.0 | 128°24.3 ++ 02.9 | 341°08.2 + 34.9 | 357°57.3 11.3 Avior 234°16.2—--59°34.4 
22 323°06.1 112° 10.6 39.1 143° 25.3 02.2 356° 10.9 35.0 12°59.9 11.3 Suhail 222°48.6 -43°30.9 
23 338° 08.6 127°10.4 40.2 158° 26.3 01.6 11°13.7 35.1 28° 02.4 11.4 Miaplacidus 221°39.5 -69° 48.1 
Mer.pass.:00:31 v-0.2 d-1.2 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.4 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.6 1°51.9 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°45.1 61° 38.2 
Denebola 182° 28.1 4° 27.3 
0 353°11.0 | 142°10.1  $13°41.4 | 173°27.3 NO01°00.9 | 26°16.4 $14°35.2 | 43°05.0  $19°11.4 Gienah 175°46.7—--17°39.5 
1 8°13.5 | 157°09.9 42.5 | 188°28.3 01°00.3 | 41°19.1 35.3 | 58°07.6 11.4 Acrux 173°03.7--63°13.1 
2 23°16.0 | 172°09.6 43.7 | 203°29.3 00°59.6 | 56°21.8 35.4 | 73°10.1 11.4 Gacrux 171°552  -57°14.0 
3 38°18.4 187°09.3 ++ 44.8 218° 30.2 ++ 59.0 71° 24.5 + 35.4 88° 12.7 oT 5 Alioth 166° 15.9 55°50.8 
4 53°20.9 | 202°09.1 45.9 | 233°31.2 58.3 | 86°27.2 35.5 | 103°15.3 11.5 Spica 158°25.4 -11°16.3 
5 68°23.4 | 217°08.8 47.1 | 248°32.2 57.6 | 101°29.9 35.6 | 118°17.9 11.5 Alkaid  152°54.6 49°12.6 
6 83°25.8 | 232°08.6  $13°48.2 | 263°33.2 NO00°57.0 | 116°32.7 $14°35.7 | 133°20.4 $19°11.6 Hadar 148°40.3.  -60°28.7 
7 98°28.3 | 247°08.3 49.3 | 278°34.2 56.3 | 131°35.4 35.8 | 148°23.0 11.6 Menkent 148°01.1  -36°28.5 
8 113°30.8 | 262°08.1 50.5 | 293°35.2 55.7 | 146°38.1 35.9 | 163°25.6 11.6 Arcturus 145°50.7 9°04.5 
9 128°33.2 | 277°07.8 ++ 51.6 | 308°36.2 ++ 55.0 | 161°40.8 + 35.9 | 178°28.1 11.6 Rigil Kent. 139°44.4 — -60°55.5 
10 143°35.7 | 292°07.6 52.7 | 323°37.2 54.4 | 176°43.5 36.0 | 193°30.7 11.7 Kochab —137°20.6 74° 04.3 
11 158°38.1 | 307°07.3 53.9 | 338°38.2 53.7 | 191°46.2 36.1 | 208°33.3 11.7 Zuben'ubi 136°59.2 —- -16°07.8 
12 173°40.6 | 322°07.1 $13°55.0 | 353°39.2 NO00°53.0 | 206°48.9 $14°36.2 | 223°35.9 $19°11.7 Alphecca 126° 06.2 26°38.8 
13. | 188°43.1 | 337°06.8 56.1 8°40.1 52.4 | 221°51.6 36.3 | 238°38.4 11.7 Antares 112°19.3 -26°28.7 
14 203°45.5 | 352°06.6 57.3 23°41.1 51.7 | 236°54.3 36.4 | 253°41.0 11.8 Atria 107°16.0 — -69°04.1 
15 218° 48.0 7° 06.3 ++ 58.4 38°42.1 ++ 51.1 | 251°57.1 + 36.4 | 268°43.6 11.8 Sabik — 102°05.9— -15° 45.0 
16 233°50.5 22° 06.1 13°59.5 53°43.1 50.4 | 266°59.8 36.5 | 283°46.1 11.8 Shaula 96°14.0 = -37°07.2 
17 | 248°52.9 | 37°05.8 = 14°00.7 | 68°44.1 49.8 | 282°02.5 36.6 | 298°48.7 11.9 Rasalhague = 96" 01.1 2°32.9 
1s | 263°55.4 | 52°05.5 $14°01.8 | 983°45.1 No0°49.1 | 297°05.2 $14°36.7 | 313°51.3  $19°11.9 ie a pees ee 
19 | 278°57.9 | 67°05.3 02.9 | 98°46.1 48.4 | 312°07.9 36.8 | 328°53.8 11.9 a ee Bptaaas aedie 
20 | 294°00.3 | 82°05.0 04.1 | 113°47.1 47.8 | 327°10.6 36.9 | 343°56.4 11.9 sf ae seer Dee ies 
21 | 309°02.8 | 97°04.8 ++ 05.2 | 128°48.1 ++ 47.1 | 342°13.3 - 36.9 | 358°59.0 ++ 12.0 Mean anda) | geen y 
22 | 324°05.3 | 112°04.5 06.3 | 143°49.0 46.5 | 357°16.0 37.0 | 14°01.6 12.0 ba. Bathe 5480 
° ° fo} fo} ° i bs “ 
23 | 339°07.7 | 127°04.3 07.4 | 158°50.0 45.8 12°18.7 37.1 | 29°04.1 12.0 See haeara eae 
Mer.pass.:00:27 v-0.3 d-1.1 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.7 v2.6 d-0.0 m0.4 Enif 33°41.2 9°58.6 
Al Na‘ir 27°35.9 -46°51.4 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29° 30.4 
° ° ° ° ° ° ° ° ° Scheat 13°47.5 28°12.1 
0 354°10.2 | 142°04.0 $14°08.6 | 173°51.0 N00°45.1 | 27°21.4 $14°37.2 | 44°06.7 $19°12.0 Mek ead iBag4 
1 9°12.6 | 157°03.7 09.7 | 188°52.0 44.5 42°24.1 37.3 59°09.3 12.1 as : : 
2 24°15.1 | 172°03.5 10.8 | 203°53.0 43.8 | 57°26.9 37.3 | 74°11.8 12.1 |[ Sep 13 Mon SHA Mer.pass 
3 39°17.6 | 187°03.2 ++ 11.9 | 218°54.0 ++ 43.2 | 72°29.6 - 37.4 | 999144 ++ 121 Venus 150°04.2 14:31 
4 54°20.0 | 202°03.0 13.1 | 233°55.0 42.5 | 87°32.3 37.5 | 104°17.0 12.2 Mars 180°51.6 12:27 
5 69°22.5 | 217°02.7 14.2 | 248°56.0 41.9 | 102°35.0 37.6 | 119°19.5 12.2 Jupiter 32°59.3 22:15 
6 84°25.0 | 232°02.5 $14°15.3 | 263°57.0 NO0°41.2 | 117°37.7 $14°37.7 | 134°22.1 $19°12.2 Saturn 49°51.3 21:08 
7 99°27.4 | 247°02.2 16.4 | 278°57.9 40.5 | 132°40.4 37.8 | 149°24.7 12.2 
8 | 114°29.9 | 262°01.9 17.6 | 293°58.9 39.9 | 147°43.1 37.8 | 164°27.2 123 || Se Pie aera gas na 
9 129°32.4 | 277°01.7. ++ 18.7 | 308°59.9 ++ 39.2 | 162°45.8 - 37.9 | 1799298 ++ 123 Mars 180°16-2 10.95 
10 144°34.8 | 292°01.4 19.8 | 324°00.9 38.6 | 177°48.5 38.0 | 194°32.4 12.3 Jopites 33°05 3 a5 Ti 
11 159°37.3 | 307°01.2 20.9 | 339°01.9 37.9 | 192°51.2 38.1 | 209°34.9 12.3 aie 45°54 0 21:04 
12 174°39.8 | 322°00.9 $14°22.1 | 354°02.9 N00°37.2 | 207°53.9 $14°38.2 | 224°37.5  $§19°12.4 
13 189°42.2 | 337°00.6 23.2 9°03.9 36.6 | 222°56.6 38.2 | 239°40.1 12.4 || Sep 15 Wed SHA Mer.pass 
14 | 204°44.7 | 352°00.4 24.3 24°04.9 35.9 | 237°59.3 38.3 | 254°42.6 12.4 Venus 147°53.8 14:32 
15 | 219°47.1 7°00.1 ++ 25.4 | 39°05.8 ++ 35.3 | 253°02.0 - 38.4 | 269°45.2 +--+ 124 Mars — 179°40.8 12:24 
16 | 234°49.6 | 21°59.9 26.5 | 54°06.8 34.6 | 268°04.7 38.5 | 284°47.8 12.5 Jupiter 3311.3 22:07 
17 249°52.1 36°59.6 27.7 69°07.8 34.0 | 283°07.4 38.6 | 299°50.3 12.5 Saturn 49° 56.5 21:00 
1g | 264°54.5 | 51°59.3 $14°28.8 | 84°08.8 NO00°33.3 | 298°10.1  $14°38.6 | 314°52.9 $19°12.5 Horizontal parallax 
19 | 279°57.0 | 66°59.1 29.9 | 99°09.8 32.6 | 313°12.9 38.7 | 329°55.5 12.6 Venus: 0.1 
20 | 294°59.5 | 81°58.8 31.0 | 114°10.8 32.0 | 328°15.6 38.8 | 344°58.0 12.6 Mars: 0.1 
21 | 310°01.9 | 96°585 ++ 32.1 | 129°11.8 ++ 31.3 | 343°18.3 + 38.9 0°00.6 ++ 126 
22 | 325°04.4 | 111°58.3 33.2 | 144°12.8 30.7 | 358°21.0 39.0 | 15°03.2 12.6 
23 | 340°06.9 | 126°58.0 34.4 | 159°13.8 30.0 13°23.7 39.0 | 30°05.7 12.7 
Mer.pass.:00:23 v-0.3 d-1.1 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.6 d-0.0 m0.4 
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h Sun Moon 
Mon GHA Dec GHA v Dec d HP Lat Twilight Sunrise Sunset Twilight 
° ° ° ’ ° ) f . Naut. Civil Civil Naut. 
0 180°59.4 N03° 47.4 104°50.4 6.2 $22°11.9 -8.5 59.4 
1 195°59.6 46.5 119°15.6 6.1’ 22°20.4 -8.4' 59.3’ N 72° 02:00 03:51 05:03 18:45 9:57 21:43 
2 210°59.8 45.5 133°40.7 6.1' 22° 28.6 8.2! 59.3’ N 70° 02:34 04:04 05:09 18:40 19:43 21:12 
3 226 °00.0 * 44.6 148 05.8 6.0" 22 °36.8 “8.1 59.3! 68° 02:58 04:15 05:14 18:35 9:33 20:49 
4 241 00.2 43.6 162 30.7 5.9" 22 ANS “7.9 59.3! 66° 03:15 04:24 05:17 18:32 9:24 20:32 
5 256°00.5 42.6 176°55.6 5.9 22°52.6 -7.8 59.3 64° 03:30 04:32 05:21 18:29 19:17 20:19 
6 271°00.7 = NO3°41.7 | 191°20.5 5.8  $23°00.3-7.6' 59.3’ 62° | 03:41 04:38 05:23 | 18:26 9:11 20:07 
7 286°00.9 40.7 205° 45.3 5.8" 23°07.9 -7.5' 59.3’ 60° 03:51 04:43 05:26 18:24 19:06 19:58 
° ° , ° , , 
8 301° 01.1 39.8 220° 10.0 5.7 23°15.3 -7.3' 59.3" N 58° 03:59 04:48 05:28 18:22 19:01 19:50 
9 316° 01.4 + 38.8 234 347 5.6" 23° 22.5 “7.2! 59.3! 56° 04:06 04:52 05:30 18:20 8:57 9:43 
A ce es See aS oe ee aed 54° | 04:13 04:56 = 05:32 18:18 18:54 19:37 
: 3 : ‘ : “ 52° 04:18 04:59 05:33 18:17 8:51 9:32 
12 1°02.0 N03°35.9 277° 48.4 5.5’ $23°43.4 -6.7' 59.3’ 50° 04:23 05:02 05:35 18:15 8:48 9:27 
13 16°02.2 35.0 292°12.9 5.4’ 23°50.0 -6.5' 59.3’ 45° 04:33 05:08 05:38 18:13 18:42 19:17 
° ° , ° % , 
14 31°02.5 34.0 | 306°37.3 5.4’ 23°56.5  -6.4’ 59.2’ || yao? | 04:41 05:13 «05:40 18:10 ear 9:09 
15 46°02.7 © 33:1 321 01.6 5.3" 24 02.8 ~6.2' 59.2 35° 04:47 05:17 05:42 18:08 3:34 9:03 
16 61°02.9 32.1 335° 25.9 5.3 24° 08.9 -6.1 59.2 30° 04:52 05:20 05:44 18:06 18:30 18:58 
17 76°03.1 31.2 349°50.2 5.2’ 24°14.9 -5.9’ 59.2’ ° ; : : : ‘ : 
20 04:59 05:25 05:47 18:04 8:26 8:51 
18 91°03.4 NO03° 30.2 4°14.4 5.2’ $24° 20.7 -5.7' 59.2’ N 10° 05:04 05:29 05:50 18:01 18:22 18:46 
19 106° 03.6 29.2 18°38.5 5.1 24° 26.4 -5.6' 59.2’ 0° 05:08 05:32 05:52 17:59 8:19 8:43 
° ° ° ’ % 
20 121°03.8 28.3 33°02.7 St 24 31:9 79.4 59.2! S$ 10° 05:09 05:34 05:55 17:57 8:18 8:42 
21 136° 04.0 + 27.3 47° 26.7 5.1 24° 37.2 -5.3 59.2 20° 05:09 05:35 05:57 17:54 18:16 18:42 
22 151°04.2 26.4 61°50.8 5.0" 24°42.4  -5.1' 59.2" 30° | 05:08 05.36 05:59 17:52 8:16 8:44 
° ° , ° , , > : . 7 . 
23 166° 04.5 25.4 76° 14.8 5.0 24° 47.4 -4.9 59.2 35° 05:06 05:36 06:01 17:51 8:16 8:45 
SD.=15.9 d=-1.0 S.D.=16.2 40° | 05:04 05:35 06:02 17:49 18:16 18:48 
45° 05:01 05:35 06:04 17:48 8:17 8:51 
Tue GHA Dec GHA v Dec d HP a 
5 . 5 ; 5 ; S 50 04:57 05:34 06:06 17:46 8:18 8:56 
0 181° 04.7 N03° 24.4 90 °38.7 4.9" $24 °52.3 -4.8 59.1" 52° 04:54 05:34 06:07 17:45 18:18 18:58 
1 196 °04.9 23.5 105 "02.6 4.9 24" 57.0 -4.6 59.1’ 54° 04:52 05:33 06:08 17:44 8:19 9:00 
2 211°05.1 22.5 119° 26.5 4.9 25°01.5 -4.4 59.1 56° 04:49 05:32 06:09 17:43 18:20 19:03 
3 226°05.4 + 21.6 133°50.4 4.8" 25°05.8 -4.3 59.1’ 58° 04:46 05:32 06:11 17:42 8:21 9:07 
: Seer ae eae res ae a ae S60° | 04:42 05:31 (06:12 17:40 8:22 9:11 
6 271°06.0  NO03°18.7 | 177°01.8 4.8 $25°17.9 -3.8' 59.1’ Lat. Moonrise Moonset 
7 286° 06.2 17.7 | 191°25.5 4.77 25°21.5 -3.6' 59.1" Mon Tue Wed Mon Tue Wed 
8 301°06.5 16.8 205°49.2 4.7’ 25° 25.0 -3.4 59.1’ N 72° = = = = = = 
° : ° , ° , , 
9 316” 06.7 15.8 220° 12.9 ae 25" 28.3 a3.2 59.0’ N 70° — = — — — = 
10 331°06.9 14.8 234° 36.6 4.7 25°31.5 -3.1 59.0 68° —_ —_ a —_ —_ a 
11 346°07.1 13.9 249°00.2 4.6’ 25° 34.5 -2.9' 59.0’ ° 
66 7 _ 7 7 _ _ 
12 1°07.4 N03°12.9 263° 23.9 4.6’ $25° 37.3 -2.7' 59.0’ 64° 6:10 | 19:10 19:06 = 20:20 
13 16°07.6 12.0 277° 47.5 4.6 25°40.0 -2.6' 59.0’ 62° 5:29 17:04 18:01 19:48 20:19 21:28 
14 31°07.8 11.0 292° 11.1 4.6" 25°42.4 -2.4 59.0" 60° 5:00 16:27 17:26 20:17 20:56 22:04 
15 46 °08.0 - 10.0 306° 34.7 4.6" 25 ANT -2.2' 59.0" N 58° 4:39 16:01 17:00 20:39 91:23 99:29 
16 61°08.3 09.1 320°58.3 4.6 25° 46.8 -2.0 59.0 56° 421 15.40 16.40 20.57 14a 29:49 
° ° , ° , - . . . . . a 
17 oo a snatea st ee ae: ae 54° 4.06 15.23 16.23 91:13 29-01 23:06 
18 91 °08.7 N03° 07.2 349°45.4 4.6" $25 °50.6 7 58.9" 52° 3:53 15:08 16:08 21:26 22:16 23:21 
19 106° 08.9 06.2 4°09.0 4.6 25°52.2 -1.5 58.9 50° 3:42 14:55 15:56 21:38 22:29 23:33 
20 121°09.1 05.2 18°32.6 4.6 25°53.6 -1.3' 58.9" 45° 3:18 14:29 15:30 22:02 22:55 23:59 
° ‘ ° , ° re , , 
21 136° 09.4 04.3 32°56.1 4.6" 25 54.9 1.2' 58.9" N 40° 2:59 14:08 15:09 29:29 23:16 ote 
22 151°09.6 03.3 47° 19.7 4.6 25°55.9 -1.0 58.9 6 
23 166°09.8 02.3 61°43.3 46 25°56.9 0.3" 58.9’ 35 2:43 13:51 14:51 22:38 23:34 = 
- - - - - - - 30° 2:30 13:36 14:37 22:52 23:49 = 
S$D.=15.9 d=-1.0 S.D.=16.1 20° 2:07 13:10 14:11 23:16 = 00:15 
° ‘ ie « . eee . 
Wed | GHA Dec | GHA vy Dec dP | 80 | 0g i298 09 | 2357 087 
0 181°10.0 NO3°01.4 | 76°06.9 4.6" $25°57.6 -0.7' 58.9 |) gago | 440 12:08 «13.08 oe Sian. hice 
1 196°10.3 03°00.4 90° 30.4 4.6 25°58.2 -0.5 58.9 ° : : : a : : 
5 7 i z 20 0:50 11:46 = 12:47 : 00:37 01:40 
2 211°10.5 02°59.5 104° 54.0 4.6 25°58.5 -0.3 58.8 30° 0:23 11:21 12:21 i 01:01 02:05 
3 226°10.7 * 58.5 119°17.7 4.6’ 25°58.8 = -0.1' 558.8" 35° 0:14 11:07 12-06 00:06 01:16 02:20 
4 241°10.9 57.5 | 133°41.3 4.6’ 25°58.8 0.0° 58.8" 40° | 09:59 10-50 11:49 00:21 01:32 02:38 
° ° ry ° ’ , = 7 7 7 i Fr 
5 cess as a paces 47 cael 0.2 58.8 45° 09:41 10:30 11:28 00:38 01:52 02:58 
6 271 11.4 N02°55.6 162 28.6 at $25 °58.4 0.4" 58.8 § 50° 09:19 10:04 11:02 00:59 02:17 03:25 
7 286°11.6 54.7 176°52.3 4.7 25°57.9 0.6 58.8 ° ; : . . 4 : 
S é , 3 ‘ , 52 09:09 09:52 10:49 01:09 02:29 03:37 
8 301°11.8 53.7 191°16.0 47 25°57.3 0.7 58.8 ° : : : , : . 
5 6 ; } ; ; 54 08:57 09:38 10:35 01:21 02:43 03:52 
9 316° 12.0 * 52.7 205° 39.7 47 25° 56.4 0.9 58.7 ° . ; : : : 5 
= 3° i 3 i ; 56 08:43 09:22 10:18 01:34 02:59 04:09 
10 331°12.3 51.8 220°03.5 4.8 25°55.5 1.1 58.7 58° 08:28 09:02 09:57 01:49 03:18 04:29 
11 346°12.5 50.8 234°27.2 4.8' 25°54.3 1.2' 58.7’ ° : : : ; : ; 
S 60 08:09 08:38 09:31 02:07 03:42 04:55 
12 1°12.7 N02° 49.8 248°51.1 4.8' $25°53.0 1.4’ 58.7’ 
13 16°12.9 48.9 263°14.9 4.9’ 25°51.5 1.6’ 58.7’ Sun Moon 
14 31°13.2 47.9 277° 38.8 4.9" 25° 49.8 1.8 58.7’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 46°13.4 * 47.0 292°02.7 4.9' 25°48.0 1.9' 58.7’ ” oo" 125 Pass Upper Lower 6-8 
16 61°13.6 46.0 306° 26.6 5.0’ 25° 45.9 2.1' 58.7’ mm:ss mm:ss hh:mm hh:mm hh:mm 46-68% 
° ° , ° 7 , 
17 oe Aen aliens 2 aa eee 2 a B 03:57 04:08 11:56 17:42 05:13 ~S 
18 g1°14.1 NO2°44.1 | 335°14.7 5.1" $25°41.4 2.4" 58.6" 14 |} 0419 04.20 11.56 18:43 06.12 
19 106°14.3 43.1 | 349°38.7 5.1 25°38.9 2.6’ 58.6 1s | 04:40 04:51 11:55 | 10:43 07.13 JZ 
20 121°14.5 42.1 4°02.9 5.1’ 25° 36.2 2.8’ 58.6’ 
21 136°14.7 + 41.2 18°27.0 5.2" 25° 33.4 2.9’ 58.6’ 
22 151°15.0 40.2 32°51.2 5.2’ 25° 30.4 3.1’ 58.6’ 
23 166° 15.2 39.2 47°15.5 5.3’ 25°27.2 3.3’ 58.5’ 
SD.=15.9 _d=-1.0 S.D.=16.0 














173 
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Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 355°09.3 | 141°57.8 $14°35.5 | 174°14.7 NO00°29.3 28°26.4 $14°39.1 45°08.3 $19°12.7 Alpheratz 357°37.2 29° 12.6 
1 10°11.8 | 156°57.5 36.6 | 189°15.7 28.7 43°29.1 39.2 60° 10.9 12.7 Ankaa —353°09.4 ~— -42° 11.2 
2 25°14.3 | 171°57.2 37.7 | 204°16.7 28.0 58°31.8 39.3 75°13.4 12.7 Schedar  349°33.5 56°39.3 
3 40°16.7 | 186°57.0 ++ 388 | 219°17.7 ++ 27.4 73°34.5 ++ 39.4 90°16.0 -+ 128 Diphda 348°49.7 —-17°52.0 
4 55°19.2 | 201°56.7 39.9 | 234°18.7 26.7 88°37.2 39.4 | 105°18.6 12.8 Achernar —335°21.8 —-57°07.5 
5 70°21.6 | 216°56.4 41.0 | 249°19.7 26.1 | 103°39.9 39.5 | 120°21.1 12.8 Hamal —327°54.0 23°33.8 
6 85°24.1 | 231°56.2 $14°42.1 | 264°20.7 NO00°25.4 | 118°42.6 $14°39.6 | 135°23.7 $19°12.8 Polaris — 314°59.7 89°21.0 
7 100°26.6 | 246°55.9 43.3 | 279°21.7 24.7 | 133°45.3 39.7 | 150°26.3 12.9 Acamar — 315°13.6 — -40° 12.9 
8 | 115°29.0 | 261°55.6 44.4 | 294°22.6 24.1 | 148°48.0 39.8 | 165°28.8 12.9 Menkar = 314°08.8 102 
9 | 130°31.5 | 276°55.4 ++ 455 | 309°236 ++ 23.4 | 163°50.7 ++ 398 | 180°314 ++ 129 Mirfak = 308°31.8 0 49°56.1 
10 | 145°34.0 | 291°55.1 46.6 | 324°24.6 22.8 | 178°53.4 39.9 | 195°34.0 12.9 Aldebaran = 290° 42.6 16°33.1 
11 | 160°36.4 | 306°54.8 47.7 | 339°25.6 22.1 | 193°56.1 40.0 | 210°36.5 13.0 Rigel — 281°06.4 -8 10.5 
° 3 6 é a a E s Capella 280° 25.8 46°01.0 
12 | 175°38.9 | 321°54.6  $14°48.8 | 354°26.6 NO00°21.4 | 208°58.8 $14°40.1 | 225°39.1  $19°13.0 Balt Vaseoona 6239.9 
13 | 190°41.4 | 336°54.3 49.9 9°27.6 20.8 | 224°01.5 40.2 | 240°41.6 13.0 Rint. ay SPOR rc 
14 | 205°43.8 | 351°54.0 51.0 24°28.6 20.1 | 239°04.2 40.2 | 255°44.2 13.0 Kane. “peti s ea 
15 | 220°46.3 6°53.8 ++ 52.1 39°29.6 ++ 19.5 | 254°06.9 ++ 40.3 | 270°468 ++ 13.1 Be Becca one 
16 | 235°48.7 | 21°53.5 53.2 | 54°30.5 18.8 | 269°09.6 40.4 | 285°49.3 13.1 ‘Cancee Rees ae esos 
° ° ° ° ° - . 
17 | 250°51.2 36°53.2 54.3 69°31.5 18.1 | 284°12.3 40.5 | 300°51.9 13.1 Shue? canstOn a - iBOId 
18 265°53.7 51°53.0 $14°55.4 84°32.5 N00° 17.5 299°15.0 $14°40.5 315°54.5 $19°13.1 Adhara 255°08.1 -28°59.8 
19 | 280°56.1 66°52.7 56.5 99°33.5 16.8 | 314°17.7 40.6 | 330°57.0 13.2 Procyon 244°53.8 5°10.3 
20 | 295°58.6 81°52.4 57.7 | 114°34.5 16.2 | 329°20.4 40.7 | 345°59.6 13.2 Pollux 243°208 27°58.4 
21 | 311°O1.1 96°52.2 + + 58.8 | 129°35.5 ++ 15.5 | 3449231 ++ 40.8 1°02.1 ++ 13.2 Avior 234°16.2 ~—--59°34.4 
22 326° 03.5 111°51.9 14°59.9 144° 36.5 14.9 359° 25.8 40.9 16° 04.7 13.2 Suhail 222° 48.6 -43°30.9 
23 | 341°06.0 | 126°51.6 15°01.0 | 159°37.5 14.2 14°28.5 40.9 31°07.3 13.3 Miaplacidus 221°39.5 --69°48.1 
Mer.pass.:00:19 v-0.3 d-1.1 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.6 d-0.0 m0.4 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.6 1°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°45.1 61° 38.1 
Denebola 182° 28.1 4° 27.3 
0 356°08.5 | 141°51.4 $§15°02.1 | 174°38.4 NO00°13.5 29°31.2  $14°41.0 46°09.8 $19°13.3 Gienah 175°46.7 —--17°39.5 
5 11°10.9 | 156°51.1 03.2 | 189°39.4 12.9 44° 33.9 41.1 61°12.4 13.3 Acrux  173°03.7 63° 13.1 
2 26°13.4 | 171°50.8 04.3 | 204°40.4 12.2 59° 36.6 41.2 76° 15.0 13.3 Gacrux 171°552  ~—--57°14.0 
3 41°15.9 186° 50.6 ++ 05.4 219° 41.4 ee 6, 74°39.3 ++ 41.2 91°17.5 oe 134 Alioth 166° 15.9 55°50.8 
4 56°18.3 | 201°50.3 06.5 | 234°42.4 10.9 89° 42.0 41.3 | 106°20.1 13.4 Spica 1589254 ~—--11° 16.3 
5 71° 20.8 216° 50.0 07.6 249° 43.4 10.2 104° 44.6 41.4 121°22.6 13.4 Alkaid 152°54.6 49° 12.6 
6 86°23.2 | 231°49.7 $15°08.7 | 264°44.4 No00°09.6 | 119°47.3 $14°41.5 | 136°25.2 $19°13.4 Hadar 148°40.3 —--60°28.6 
7 101°25.7 | 246°49.5 09.8 | 279°45.3 08.9 | 134°50.0 41.5 | 151°27.8 13.5 Menkent 148°O1.1 = -36°28.5 
8 116°28.2 | 261°49.2 10.9 | 294°46.3 08.3 | 149°52.7 41.6 | 166°30.3 13.5 Arcturus 145°50.7 9°04.4 
9 131°30.6 | 276°48.9 ++ 12.0 | 309°47.3 ++ 07.6 | 164°55.4 ++ 41.7 | 181°32.9 ie icc) Rigil Kent. 139° 44.4 -60°55.5 
10 | 146°33.1 | 291°48.7 13.1 | 324°48.3 06.9 | 179°58.1 41.8 | 196°35.4 13.5 Kochab _—_-137°20.6 74° 04.3 
11 | 161°35.6 | 306°48.4 14.1 | 339°49.3 06.3 | 195°00.8 41.9 | 211°38.0 13.6 Zuben'ubi 136°59.2.-— -16°07.8 
12 176°38.0 | 321°48.1 $15°15.2 | 354°50.3 NO00°05.6 | 210°03.5 $14°41.9 | 226°40.6  $19°13.6 Alphecca 126° 06.2 26°38.8 
13 | 191°40.5 | 336°47.8 16.3 9°51.3 05.0 | 225°06.2 42.0 | 241°43.1 13.6 Antares = 112°19.3 -26°28.7 
14 | 206°43.0 | 351°47.6 17.4 24°52.2 04.3 | 240°08.9 42.1 | 256°45.7 13.6 Atria 107°16.0 — -69°04.1 
15 | 221°45.4 6947.3 ++ 185 39°53.2 ++ 03.7 | 255°11.6 ++ 42.2 | 271°48.2 ++ 13.7 Sabik — 102°05.9 — -15° 45.0 
16 | 236°47.9 21°47.0 19.6 54°54.2 03.0 | 270°14.3 42.2 | 286°50.8 13.7 Shaula 96°14.1 — -37°07.2 
17 | 251°50.4 | 36°46.7 20.7 | 69°55.2 02.3 | 285°17.0 42.3 | 301°53.4 13.7 Rasalhague = 96" 01.1 2°°32.9 
1g | 266°528 | 51°46.5 $15°218 | 984°56.2 NO0°01.7 | 300°197 s14°42.4 | 316°55.9 $19°13.7 || oe eG ee 
19 | 281°55.3 | 66°46.2 22.9 99°57.2 01.0 | 315°22.4 42.5 | 331°58.5 13.8 ane aes cake) aecane 
20 | 296°57.7 81°45.9 24.0 | 114°58.2 NO00°00.4 | 330°25.1 42.5 | 347°01.0 13.8 e bi Feels Reeiea 
21 | 312°00.2 96°45.6 -- 25.1 | 129°59.2  $§00°00.3 | 345°27.8 -- 42.6 2°03.6 +--+ 13.8 ae Sipea: ReeRG 
22 | 327°02.7 | 111°45.4 26.2 | 145°00.1 01.0 0°30.4 42.7 17°06.2 13.8 Biceet ee eae dae 
° ° ° ° O° o = * 
23 | 342°05.1 | 126°45.1 27.3 | 160°01.1 01.6 15°33.1 42.8 32°08.7 13.9 a Aeron ee 
Mer.pass.:00:15 v-0.3 d-1.1 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.6 d-0.0 m0.4 Enif 33°41.2 9°58.6 
Al Na‘ir 27°35.9  -46°51.4 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.4 
o | 357°07.6 | 141°44.8  $15°28.3 | 175°02.1  $00°023 | 30°35.8 $14°428 | 47°11.3  $19°13.9 Scheat 1347.5 2812.1 
1 12°10.1 | 156°44.5 29.4 | 190°03.1 02.9 | 45°38.5 429 | 62°13.8 13.9 Markab! = 13" 32:3)_= A198 
2 27°12.5 | 171°44.3 30.5 | 205°04.1 03.6 60°41.2 43.0 77° 16.4 13.9 |[ Sep 16 Thu SHA Mer.pass 
3 42°15.0 | 186°44.0 ++ 31.6 | 220°05.1 -+ 043 75°43.9 ++ 43.1 92°18.9 -- 14.0 Venus  146°48.4 14:32 
4 57°17.5 | 201°43.7 32.7 | 235°06.1 04.9 90° 46.6 43.1 | 107°21.5 14.0 Mars  179°05.4 12:22 
5 72°19.9 | 216°43.4 33.8 | 250°07.0 05.6 | 105°49.3 43.2 | 122°24.1 14.0 Jupiter 33°17.0 22:02 
6 87°22.4 | 231°43.2  $§15°34.9 | 265°08.0  $00°06.2 | 120°52.0 $14°43.3 | 137°26.6 $19°14.0 Saturn 49°59.0 20:56 
7 102°24.8 | 246°42.9 35.9 | 280°09.0 06.9 | 135°54.7 43.4 | 152°29.2 14.1 - 
8 | 117°27.3 | 261°42.6 37.0 | 295°10.0 07.6 | 150°57.3 43.4 | 167°31.7 14.1 oae me tease eee 
9 132°29.8 | 276°42.3 ++ 38.1 | 310°11.0 ++ 08.2 | 166°00.0 ++ 43.5 | 182°343 ++ 141 Mars 178°30.0 rr 
10 | 147°32.2 | 291°42.0 39.2 | 325°12.0 08.9 | 181°02.7 43.6 | 197°36.8 14.1 Sapiter 33°20.7 91:58 
° ° = “ 
11 | 162°34.7 | 306°41.8 40.3 | 340°12.9 09.5 | 196°05.4 43.7 | 212°39.4 14.2 scars 50°01 4 050 
12 | 177°37.2 | 321°41.5 $15°41.4 | 355°13.9 $§00°10.2 | 211°08.1  $14°43.7 | 227°42.0 $19°14.2 
13 192°39.6 | 336°41.2 42.4 10°14.9 10.9 | 226°10.8 43.8 | 242°44.5 14.2 Sep 18 Sat SHA — Mer.pass 
14 | 207°42.1 | 351°40.9 43.5 25°15.9 11.5 | 241°13.5 43.9 | 257°47.1 14.2 Venus = 144°37.2 14:33 
15 | 222°44.6 6°40.7 ++ 44.6 40° 16.9 ++ 12.2 | 256°16.2 ++ 44.0 | 2729496 ++ 14.2 Mars 177°54.5 12:19 
16 | 237°47.0 | 21°40.4 45.7 | 55°17.9 12.8 | 271°18.9 44.0 | 287°52.2 14.3 Jupiter 3328.2 21:54 
17. | 252°49.5 36°40.1 46.8 70°18.9 13.5 | 286°21.5 44.1 | 302°54.7 14.3 Saturn 50° 03.7 20:48 
18 | 267°52.0 51°39.8 $15°47.8 85°19.8 $00°14.1 | 301°24.2 $14°44.2 | 317°57.3 $19°14.3 Horizontal parallax 
19 | 282°54.4 | 66°39.5 48.9 | 100°20.8 14.8 | 316°26.9 44.3 | 332°59.8 14.3 Vents: 0.1 
20 297°56.9 81°39.2 50.0 | 115°21.8 15.5 | 331°29.6 44.3 | 348°02.4 14.4 Mars: 0.1 
21 312°59.3 96° 39.0 ++ 51.1 | 130°22.8 ++ 16.1 | 346°32.3 + 44.4 3°05.0 ++ 144 
22 | 328°01.8 | 111°38.7 52.1 | 145°23.8 16.8 1°35.0 44.5 18°07.5 14.4 
23 | 343°04.3 | 126°38.4 53.2 | 160°24.8 17.4 16°37.7 44.5 33°10.1 14.4 
Mer.pass.:00:11 v-0.3 d-1.1 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.6 d-0.0 m0.4 
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2021 September 16 to Sep. 18 




























































































h Sun Moon 
hu GHA Dec GHA v Dec d He Lat. ne il Sunrise Sunset Ci ee 
0 181°15.4 o2°38.3 | 61°398 5.3’ $25°239 3.4 58.5 Neue Mt ve aut: 
1 196° 15.6 37.3 76°04.2 5.4’ 25°20.4 3.6’ 58.5’ N 72° 02:25 04:06 05:17 18:29 9:39 21:18 
2 211°15.8 36.4 90° 28.6 5.5’ 25°'16.7 3.7’ 58.5" N 70° 02:52 04:18 05:21 18:26 19:28 20:52 
3 226°16.1 + 35.4 104°53.1 5.5’ 25°12.9 3.9’ 58.5’ 68° 03:12 04:27 05:24 18:23 9:19 20:33 
4 241°16.3 34.4 119°17.6 5.6 25°08.9 4.1 58.5’ 66° 03:28 04:34 05:27 18:20 9:12 20:18 
5 256°16.5 33.5 133°42.2 5.6’ 25° 04.8 4.2 58.5’ 64° 03:40 04:41 05:29 18:18 19:06 20:06 
6 271°16.7 N02° 32.5 148°06.9 5.7’ $25°00.5 44 58.4’ 62° 03:51 04:46 05:31 18:16 9:01 9:56 
it 286°17.0 31.5 162°31.6 5.8’ 24°56.1 4.5’ 58.4’ 60° 03:59 04:51 05:33 18:15 18:57 19:48 
9 316° 17.4 e 29.6 LOT 21.2 5.9" 24 40:7 4.8" 58.4" 56° 04:13 04:58 05:36 18:12 8:49 9:34 
10 331°17.6 28.6 205" 46.2 6.0 24" AL.8 5.0 58.4’ 54° 04:19 05:01 05:37 18:11 18:46 19:29 
11 346°17.9 27.7 220°11.1 6.0" 24° 36.7 5.1’ 58.4 52° 04:24 05:04 05:38 18:10 8:44 9:24 
12 1°18.1 N02° 26.7 234° 36.2 6.1’ $24°31.5 5.3’ 58.3’ 50° 04:28 05:07 05:39 18:09 8:41 9:20 
13 16°18.3 25.7 249°01.3 6.2’ 24° 26.1 5.5’ 58.3’ 45° 04:37 05:12 05:41 18:07 18:36 19:11 
14 31°18.5 24.8 | 2639265 6.2’ 24°20.6 5.6’ 58.3’ |) gor | 04:44 05:16 05:43. 18:05 — Gon 
15 46°18.8 * 238 | 277°518 6.3’ 24°14. 5.7" 58.3 ane gaa ged casa. |, age Ad es 
16 61°19.0 22.8 | 202°17.1 6.4’ —24°09.1. 5.9" 88.3" gae| lgaka Heo usage. | eu) .angn Gece 
17 76° 19.2 21.9 | 306°425 65° 24°03.1 6.0 58.3 og% |) laser Onde. coma | acne ee cae 
18 91°19.4 N02° 20.9 321°08.0 6.5’ $23°57.0 6.2’ 58.2’ N 10° 05:04 05:29 05:50 17:59 18:20 18:45 
19 106°19.7 20.0 335° 33.6 6.6" 23°50.7 6.3" 58.2’ 0° 05:07 05:31 05:51 17:58 8:18 8:42 
° ’ oO , ’ 
20 121°19.9 19.0 349"°59.3 6.7" 23° 44.3 6.5" 58.2 § 10° 05:07 05:32 05:53 17:56 8:17 8:42 
21 136° 20.1 - 18.0 4°25.0 6.8 23° 37.8 6.6 58.2 20° 05:07 05:32 05:54 17:55 18:17 13:43 
22 | 151°20.3 17.1 | 18°508 6.9’ —23°31.1 6.8" 58.2" ago conGas eae. cose: | aged ic cas 
: . : ; : ; ; : : : : 
23 166° 20.5 16.1 33° 16.7 6.9 23° 24.3 6.9 58.2 35° 05:02 05:31 05:57 17:53 8:18 8:48 
SD.=15.9 d=-1.0 S.D.=15.9 40° | 04:59 05:30 05:57 17:52 18:19 18:51 
7 HP 45° 04:55 05:29 05:58 17:51 8:20 8:55 
es — ia = “ ae : S50° | 04:50 05:28 06:00 | «17:50 ~—18:22 9:00 
0 181°20.8 NO2°15.1 47° 42.7 7.0° $23°17.3 7.0' 58.1’ 52° 04:47 05:27 06:00 17:50 18:23 19:03 
1 196°21.0 14.2 62°08.7 7.1’ 23°10.2 7.2' 58.1’ 54° 04:44 05:26 06:01 17:49 8:24 9:06 
2 211°21.2 13.2 76° 34.9 7.2’ 23°03.0 7.3’ 58.1’ 56° 04:41 05:24 06:01 17:49 18:26 19:09 
3 226°21.4 * 12:2 91°01.1 7.3' 22°55.6 7.4 58.1’ 58° 04:37 05:23 06:02 17:48 8:27 9:13 
4 241°21.7 11.3 105° 27.4 7A’ 22°48.1 7.6' 58.1’ S 60° 04:33 05:22 06:03 17:47 8:29 9:18 
5 256°21.9 10.3 119°53.8 74 22° 40.5 7.7 58.1’ 
6 271°22.1 N02°09.3 | 134°20.3 7.5’  §22°32.7 7.8’ 58.0" Lat. Moonrise Moonset 
7 286° 22.3 08.4 | 148°46.9 7.6" 22°24.8 8.0’ 58.0" Thu Fri Sat Thu Fri Sat 
8 301°22.6 07.4 | 163°13.5 7.7 22° 16.8 8.1’ 58.0’ N 72° —_ = 20:39 = = 2 
° ’ fe} , , 
9 316°22.8 * 06.4 177 °40.3 78 22" 08.6 8.2' 58.0’ N 70° — —_ 19:58 — = =a 
10 331 °23.0 05.5 192" 07.1 7.9 22 °00.4 8.3" 58.0" 68° —_ 20:08 19:30 —_ 23:21 she, 
11 346° 23.2 04.5 206° 34.0 8.0 21°52.0 8.5 58.0 66° 20:13 19:25 19:09 21:20 aes 00:03 
12 1°23.5 N02°03.5 221°01.0 8.1’ $21°43.5 8.6’ 57.9’ 64° 9:01 18:56 18:51 22:31 — 00:31 
13 16°23.7 02.6 235°28.1 8.1’ 21°34.8 8.7’ 57.9’ 62° 8:25 18:34 18:37 23:07 at 00:53 
14 31°23.9 01-6 eee oF ae ae 3 60° 7:58 18:15 18:25 23:33 = 01:10 
15 46° 24.1 02° 00.6 4°22. 3° 7 9’ 57.9" 5 
16 61°24.4 01°59.7 | 278°50.0 8.4" 21°08.2 9.1' 57.9" Bae oo pea oe ai Laps 
17 76° 24.6 587 | 2939174 85’ 20°591 9.2’ 578° a ee = ee eee 
. . . : . ; : 54° 7:06 17:36 17:57 — 00:24 01:47 
18 91° 24.8 NO1°57.7 307° 45.0 8.6’ $20°49.8 9.3’ 57.8" 52° 6:54 17:26 17:50 a= 00:36 01:57 
19 106° 25.0 56.8 322°12.6 8.7' 20° 40.5 9.4’ 57.8’ 50° 6:42 17:17 17:43 ae 00:47 02:05 
20 121° 25.3 55.8 336°40.4 8.8" 20°31.1 9.5’ 57.8" 45° 6:19 16:58 17:29 ae 01:10 02:23 
a | iaas ma | Macon ay antag 38 St | yao | soao aeee rar | cou tiem 
23 166°25.9 52.9 | 20°041 9.1" 209021 9.8’ 57.7" 35 pe BGreg EOL 0086s OLAS 02 20 
30° 5:31 16:17 16:58 00:51 01:56 03:01 
SD.=15.9 d=-1.0 S.D.=15.8 20° 5:07 15:58 16:42 01:16 02:18 03:19 
N 10° 4:47 15:40 16:29 01:37 02:37 03:35 
oat = a Snes 7 Dee d HP o° | 14:28 15:24 = 16:16 | 01:57 02:55 ~—S«03:49 
0 181°26.1  NO1°S1.9 | 349323 9.2" $19°52.2 9.9" 57.7 Sage haps ae08 dees. |code: waag . wage 
° ° ’ , 
. eae a. pene oI see ne au 20° 3:49 14:50 15:50 | 02:38 03:32 04:19 
ae : eee. me eo ce i 30° 3:25 14:30 15:34 03:03 03:53 04:37 
3 226° 26.8 - 49.0 77°57.1 9.4 19° 21.9 10.2 57.7 35° 3:11 14:13 15:25 03:17 04:06 04:47 
° fe} ’ oO ’ ’ 
4 241° 27.0 48.1 | 92°25.6 9.5’  19°11.6 10.3" 57.6" aot | teen 4aod. iste | “Gage <aagi apeno 
5 256° 27.3 ATi | 106°54.2 9.6 19°0L.3 10.8 57.6 ape. | 4ace aaa aeoe. | gaee “Gieae eas 
6 271°27.5 NO01°46.1 | 121°22.8 9.77 $§18°50.8 105° 57.6 6 : : : 
7 286°27.7 45.2 | 135°51.6 9.8" 18° 40.2 0.6 57.6" . a. a i 3 mee oe oS 
8 301°27.9 44.2 150° 20.4 9.9’ 18°29.5 10.7’ 57.6’ ° : : : : ; ; 
54 1:47 13:08 14:32 04:44 05:20 05:45 
9 316° 28.2 + 43.2 164°49.3 10.0’ 18°18.8 10.8’ 57.5 56° 1:31 12:55 14:23 04:59 05:33 05:55 
10 331° 28.4 42.3 179°18.3 10.1’ 18°07.9 0.9’ 57.5 ° : : : : : : 
1 346°28.6 413 193°47.4 10.2" 17°57.0 110° 575" 58 1:13 12:41 14:12 05:18 05:48 06:06 
. . . . . . . S 60° 0:51 12:24 14:01 05:41 06:05 06:18 
12 1°28.8 NO1° 40.3 208° 16.6 10.2’ $17°45.9 11.1 57.5’ 
13 16°29.1 39.3 222°45.9 10.3’ 17°34.8 1.2’ 57.5’ Sun Moon 
14 31°29.3 38.4 237°15.3 10.4 17° 23.6 11.2’ 57.4’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 46° 29.5 + 37.4 251° 44.8 10.5’ 17°12.3 LS 57.4’ os oo" 12" Pass Upper Lower 9-11 
16 61°29.7 36.4 266° 14.3 10.6’ 17°00.9 11.4’ 57.4 mm:ss mm:ss hh:mm hh:mm hh:mm 78-93% 
fe} ° oO , 
17 76°30.0 355 | 260°44.0 10.7 16°49.5 115) 57.4! e966» eas. » aes lena weds =a 
18 91" 30.2 N01°34.5 295° 13.7 10.8" $16°38.0 1.6' 3k 17 05:23 05:34 11:54 21:37 09:10 | 
19 106° 30.4 33.5 309°43.5 10.9 16° 26.4 11.6 57.3 18 05:45 05:55 11:54 22:28 10:03 ee, 
20 121°30.6 32.6 324°13.4 10.9’ 16°14.7 11.7 57.3’ 
21 136°30.8 + 31.6 338° 43.4 11.0 16°02.9 1.8’ 57.3’ 
22 151°31.1 30.6 353°13.4 11.1 15°51.1 11.9’ 57.3’ 
23 166° 31.3 29.7 7° 43.6 11.2 15°39.2 1.9’ 57.3’ 
SD.=15.9 _ d=-1.0 S.D.=15.7 
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September 19, 20, 21 (Sun., Mon., Tue.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 358°06.7 | 141°38.1 $15°54.3 | 175°25.8  $00°18.1 31°40.3  $14°44.6 | 48°12.6  $19°14.5 Alpheratz  357°37.2 29° 12.6 
1 13°09.2 | 156°37.8 55.4 | 190°26.7 18.8 | 46°43.0 44.7 | 63°15.2 14.5 Ankaa 353°09.4— -42° 11.2 
2 28°11.7 | 171°37.6 56.4 | 205°27.7 19.4 | 61°45.7 44.8 | 78°17.7 14.5 Schedar  349°33.5 56°39.3 
3 43°14.1 | 186°37.3 + 57.5 | 220°28.7 + 20.1 | 76°48.4 - 44.8 | 93°20.3 - 145 Diphda 348°49.7.—-17°52.0 
4 58°16.6 | 201°37.0 58.6 | 235°29.7 20.7 | 91°51.1 44.9 | 108°22.8 14.5 Achernar — 335°21.7. —--57°07.5 
5 73°19.1 | 216°36.7 15°59.7 | 250°30.7 21.4 | 106°53.8 45.0 | 123°25.4 14.6 Hamal — 327°54.0 23° 33.9 
6 88°21.5 | 231°36.4 $16°00.7 | 265°31.7 $00°22.1 | 121°56.4 $14°45.1 | 138°27.9 $19°14.6 Polaris 314°58.6 = 89°21.0 
7 | 103°24.0 | 246°36.1 01.8 | 280°32.6 22.7 | 136°59.1 45.1 | 153°30.5 14.6 Acamar 315° 13.6 -40° 12.9 
8 | 118°26.5 | 261°35.9 02.9 | 295°33.6 23.4 | 152°01.8 45.2 | 168°33.1 14.6 Menkar = 314°08.8 4710.5 
9 | 133°28.9 | 276°35.6 - 03.9 | 310°34.6 * 24.0 | 167°04.5 * 45.3 | 183°35.6 - 147 Mirfak = 308°31.8 0 49°'56.1 
10 | 148°31.4 | 291°35.3 05.0 | 325°35.6 24.7 | 182°07.2 45.3 | 198°38.2 14.7 Aldebaran = 290426 16° 33.2 
11 | 163°33.8 | 306°35.0 06.1 | 340°36.6 25.4 | 197°09.9 45.4 | 213°40.7 14.7 Rigel = 281°06.4 0 -8'10.5 
12 | 178°36.3 | 321°34.7  $16°07.1 | 355°37.6 $00°26.0 | 212°125 $14°45.5 | 228°43.3 $19°14.7 Te ae steeres 
13 193°38.8 | 336°34.4 08.2 10°38.5 26.7 | 227°15.2 45.6 | 243°45.8 14.8 an io a7etee S erie 
14 | 208°41.2 | 351°34.1 09.3 | 25°39.5 27.3 | 242°17.9 45.6 | 258°48.4 14.8 RE STRcune ea 
15 | 223°43.7 6°33.9 10.3 | 40°40.5 + 28.0 | 257°20.6 + 45.7 | 273°50.9 - 148 Bs Sees D mioee 
16 | 238°46.2 | 21°33.6 11.4 | 55°41.5 28.7 | 272°23.3 45.8 | 288°53.5 14.8 Caos peaeha Ty. .-2esea 1 
fo} ° ° ° fe} i "7 = 
17 253°48.6 36°33.3 i 70°42.5 293 287°26.0 {58 303°56.0 Mae Bic “oeaeae ge ..cieean 5 
18 | 268°51.1 51°33.0 $16°13.5 85°43.5  §00°30.0 | 302°28.6  $14°45.9 | 318°58.6  $19°14.9 Adhara 255°081  —--28°59.8 
19 | 283°53.6 | 66°32.7 14.6 | 100°44.5 30.6 | 317°31.3 46.0 | 334°01.1 14.9 Procyon 244°53.8 5°10.3 
20 298° 56.0 81°32.4 15.7 | 115°45.4 31.3 | 332°34.0 46.1 | 349°03.7 14.9 Pollux  243°20.8 27°58.4 
21 313°58.5 96° 32.1 16.7 | 130°46.4 + 32.0 | 347°36.7 * 46.1 4°06.2 * 14.9 Avior  234°16.2 ~—--59°34.4 
22 329°00.9 | 111°31.8 17.8 | 145°47.4 32.6 2°39.4 46.2 19°08.8 15.0 Suhail 222° 48.6 -43°30.9 
23 344°03.4 126° 31.6 18.8 160° 48.4 33.3 17° 42.0 46.3 34°11.3 15.0 Miaplacidus 221°39.5 -69° 48.0 
Mer.pass.:00:08 v-0.3 d-1.1 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.6 d-0.0 m0.4 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.6 1°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.1 
Denebola 182° 28.0 4° 27.3 
0 359°05.9 | 141°31.3 $16°19.9 | 175°49.4 $00°33.9 | 32°44.7 $14°46.3 | 49°13.9 $19°15.0 Gienah 175°46.7.—--17°39.5 
1 14°08.3 156° 31.0 21.0 190°50.4 34.6 47° 47.4 46.4 64° 16.4 15.0 Acrux 173°03.8 -63° 13.0 
2 29°10.8 | 171°30.7 22.0 | 205°51.3 35.3 | 62°50.1 46.5 | 79°19.0 15.0 Gacrux 171°552 57° 14.0 
3 44°13.3 | 186°30.4 + 23.1 | 220°52.3 + 35.9 | 77°52.8 - 46.6 | 94°21.5 - 15.1 Alioth  166°15.9 55°50.8 
4 59°15.7 | 201°30.1 24.1 | 235°53.3 36.6 | 92°55.4 46.6 | 109°24.1 15.1 Spica 158°25.4 -11°163 
5 74°18.2 | 216°29.8 25.2 | 250°54.3 37.2 | 107°58.1 46.7 | 124°26.6 15.1 Alkaid  152°54.6 49°12.6 
6 89°20.7 | 231°29.5 $16°26.2 | 265°55.3  $00°37.9 | 123°00.8 $14°46.8 | 139°29.2 $19°15.1 Hadar  148°40.3 — -60° 28.6 
7 104°23.1 | 246°29.2 27.3 | 280°56.2 38.6 | 138°03.5 46.8 | 154°31.7 15.2 Menkent 148°01.1 = -36°28.5 
8 119°25.6 | 261°29.0 28.4 | 295°57.2 39.2 | 153°06.1 46.9 | 169°34.3 15.2 Arcturus  145°50.7 9°04.4 
9 134°28.1 | 276°28.7 + 29.4 | 310°58.2 + 39.9 | 168°08.8 - 47.0 | 184°36.8 - 15.2 Rigil Kent. 139°44.5 — -60°55.5 
10 149°30.5 | 291°28.4 30.5 | 325°59.2 40.5 | 183°11.5 47.0 | 199°39.4 15.2 Kochab —_137°20.6 74° 04.3 
11 164°33.0 | 306°28.1 31.5 | 341°00.2 41.2 | 198°14.2 47.1 | 214°41.9 15.2 Zuben'ubi 136°59.2 — -16°07.8 
12 179°35.4 | 321°27.8 $16°32.6 | 356°01.2  $00°41.8 | 213°16.8 $14°47.2 | 229°44.5 $19°15.3 Alphecca 126° 06.2 26°38.8 
13 194°37.9 | 336°27.5 33.6 11°02.1 42.5 | 228°19.5 47.2 | 244°47.0 15.3 Antares = 112°19.3 -26°28.7 
14 209°40.4 | 351°27.2 34.7 26°03.1 43.2 | 243°22.2 47.3 | 259°49.6 15.3 Atria 107°16.0 — -69°04.1 
15 224° 42.8 6° 26.9 + 35.7 41°04.1 + 43.8 | 258°24.9 - 474 | 274°52.1 + 15.3 Sabik — 102°05.9— -15° 45.0 
16 239°45.3 21° 26.6 36.8 56° 05.1 44.5 | 273°27.5 47.5 | 289°54.7 15.4 Shaula 96°14.1 — -37°07.2 
17 | 254°47.8 | 36°26.3 37.8 | 71°06.1 45.1 | 288°30.2 47.5 | 304°57.2 15.4 Rasalhague = 96" 01.1 2°32.9 
1s | 269°50.2 | 51°26.0 $16°38.9 | 86°07.1 $00°45.8 | 303°32.9 $14°47.6 | 319°59.8 $19°15.4 . a ees ee 
19 | 284°52.7 | 66°25.7 39.9 | 101°08.0 46.5 | 318°35.6 47.7 | 335°02.3 15.4 an ee eatgem © aediee 
20 | 299°55.2 | 81°25.4 41.0 | 116°09.0 47.1 | 333°38.2 47.7 | 350°04.9 15.4 sf ae serE LO Reeiea 
21 314°57.6 96° 25.1 + 42.0 | 131°10.0 - 47.8 | 348°40.9 - 47.8 5°07.4 * 15.5 Mean eensa  peER Z 
22 | 330°00.1 | 111°24.9 43.1 | 146°11.0 48.4 3° 43.6 47.9 | 20°10.0 15.5 ba. eataee cae ane 
° ° ° ° ° + = . 
23 | 345°02.5 | 126°24.6 44.1 | 161°12.0 49.1 18°46.3 47.9 | 35°12.5 15.5 See hours reais 
Mer.pass.:00:00 v-0.3 d-1.1 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.6 d-0.0 m0.4 Enif 33°41.2 9°58.6 
Al Na’ir 27°35.9 -46°51.4 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.4 
0 0°05.0 | 141°24.3 $§16°45.2 | 176°13.0 $00°49.8 | 33°48.9 $§14°48.0 | 50°15.1  $19°15.5 Scheat 13 "47.9. 281211 
1 15°07.5 | 156°24.0 46.2 | 191°13.9 50.4 | 48°51.6 48.1 | 65°17.6 15.5 Matkabs. 19732:37 5 —1b2l0s4 
2 30°09.9 | 171°23.7 47.2 | 206°14.9 51.1 | 63°54.3 48.1 | 80°20.1 15.6 Sep 19 Sun SHA Mer.pass 
3 45°12.4 | 186°23.4 - 48.3 | 221°15.9 - 51.7 | 78°57.0 - 48.2 | 95°22.7 - 15.6 Venus  143°31.4 14:34 
4 60°14.9 | 201°23.1 49.3 | 236°16.9 52.4 | 93°59.6 48.3 | 110°25.2 15.6 Mars  177°19.0 12:17 
5 75°17.3 | 216°22.8 50.4 | 251°17.9 53.1 | 109°02.3 48.3 | 125°27.8 15.6 Jupiter 33°33.6 21:49 
6 90°19.8 | 231°22.5 $§16°51.4 | 266°18.8 $00°53.7 | 124°05.0 $14°48.4 | 140°30.3 $19°15.6 Saturn 50°05.9 20:44 
7 105°22.3 | 246°22.2 52.5 | 281°19.8 54.4 | 139°07.6 48.5 | 155°32.9 15.7 
8 | 120°24.7 | 261°21.9 53.5 | 296°20.8 55.0 | 154°10.3 48.5 | 170°35.4 15.7 || SeP ae ea sane 
9 135°27.2 | 276°21.6 + 54.5 | 311°21.8 - 55.7 | 169°13.0 - 48.6 | 185°38.0 - 15.7 Mars 176°43.5 12-16 
10 150°29.7 | 291°21.3 55.6 | 326°22.8 56.4 | 184°15.7 48.7 | 200°40.5 15.7 dapitee 33°38.8 Bian 
11 165°32.1 | 306°21.0 56.6 | 341°23.7 57.0 | 199°18.3 48.7 | 215°43.1 15.8 Seiien 50°08.0 50-40 
12 180°34.6 | 321°20.7 $16°57.6 | 356°24.7 $00°57.7 | 214°21.0 $14°48.8 | 230°45.6  $19°15.8 
13 195°37.0 | 336°20.4 58.7 11°25.7 58.3 | 229°23.7 48.9 | 245°48.2 15.8 Sep 21 Tue SHA — Mer.pass 
14 210°39.5 | 351°20.1 16°59.7 26° 26.7 59.0 | 244°26.3 48.9 | 260°50.7 15.8 Venus 141° 19.2 14:35 
15 | 225°42.0 6°19.8 — 17°00.8 | 41°27.7 0059.7 | 259°29.0 * 49.0 | 275°53.2 - 15.8 Mars — 176°07.9 oe 
16 | 240°44.4 | 21°19.5 01.8 | 56°28.7  —01°00.3 | 274°31.7 49.1 | 290°55.8 15.9 Jupiter 3343.9 21:41 
17 255° 46.9 36° 19.2 02.8 71° 29.6 01.0 | 289°34.3 49.1 | 305°58.3 15.9 Saturn 50° 10.0 20:36 
1g | 270°49.4 | 51°18.9 $§17°03.9 | 86°30.6 $01°01.6 | 304°37.0 $14°49.2 | 321°00.9 $19°15.9 Horizontal parallax 
19 | 285°51.8 | 66°18.6 04.9 | 101°31.6 02.3 | 319°39.7 49.3 | 336°03.4 15.9 Venus: 0.2 
20 | 300°54.3 | 81°18.3 05.9 | 116°32.6 03.0 | 334°42.3 49.3 | 351°06.0 15.9 Mars: 0.1 
21 315°56.8 | 96°18.0 - 07.0 | 131°33.6 - 03.6 | 349°45.0 - 49.4 6°08.5 - 16.0 
22 | 330°59.2 | 111°17.7 08.0 | 146°34.5 04.3 4°47.7 49.5 | 21°11.0 16.0 
23 | 346°01.7 | 126°17.4 09.0 | 161°35.5 04.9 19°50.3 49.5 | 36°13.6 16.0 
Mer. pass. :23:56 v-0.3 d-1.0 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.5 d-0.0 m0.4 
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2 Sun 
un GHA ae Moon 
0 181°31.5  NO1°28 ona He Dec d 
1 196° 31.7 ale 22°13.8 11.3’ $15° HP Twili 
7 211°32.0 7 | 36°44.2 11.4" 5°27.2 12.0" 57.2 Lat. . wilight 
3 226°32.2 ok, ee eset ae 57.2’ || N 72° Bik, Civil’ || PANES: || Suneet "Twilight 
4 241°32.4 oe 65°45.1 11.5" pa 12.2" 57.2" 02:46 04:21 = 05:30 Mil Naut. 
> 256° 32.6 7 80° 15.6 16" °50.8 12.2" 57.2' N70° | 03:09 04: , 8:14 19:23 , 
6 Baie 23.8 | 94°46.3 117" 14°38.6 12.3’ 5 68° | 03:26 MesQ! 7 05:33 ||) 18:12 ie 
7 ee NO1°22.9 109° — 17 14° 26.3 12.3’ es 66° 03:40 04:38 05:35 8-10 19:13 20:34 
8 ue 21.9 103°47. 11.8’ $14°13.9 19 : 64° 03.51 04:44 05:36 8.09 19:06 20:17 
9 31 soos 20.9 eis 1.9" 14°01.4 oo 57.1’ 62° 04:00 04:50 05:38 18:07 19:00 20:04 
10 — * 20.0 ne 11.9° 13°48.9 re 57.1 60° 04:07 04:54 05:39 8-06 18:55 19:54 
11 woe 19.0 167° a 2.0’ 13°36.4 5 57.1 Aiea : 04:58 05:40 18. 18:51 19:45 
sae N0 18.0 ooo, 121 13°23.8 12.6" 57.1 58° | 04:14 05:01 0 = 18:47 19:37 
12 1°34.2 aoe 181°51.9 12.2” oa 12.6’ 57.0" 56 04:20 5: 5:41 18:05 18: . 
13 16°34, No1°17.1 | 196°23.1 , 13°11.1 12.7" 57.0" 54° | 04.25 5:04 05:42 3:08 8:44 19:31 
14 a pe lee 4ee ee. ae a Sol: ee oo. eee 
15 : 15.1 Babs: : 12°45, ei ; 50° : ; 05:43 ; : 19:21 
16 a 14.2 potas 12.4 ieee on 57.0" 45° Pee 05:11 05:44 oe 18:36 19:16 
17 soe 13.2 | 254°28. 2.5 12°19.9 ‘9° 57.0 aes : 05:15 05:45 18. 18:35 19:13 
76° 35.3 ioe | 296 228.6 12.5’ 12°06.9 12.9 56.9" 40° | 04:47 05:19 8:01 18:30 16-05 
18 91°35.5 Sui. 9° 00.2 2.6" rr 13.0' 56.9" 35 04:52 OS: a 8:00 18: ; 
19 106°35 NO1°11.2 283°31.8 : 1°54.0 13.0’ 56.9 30° 04:55 5:21 05:47 8-00 :27 18:59 
20 joi 8 103 | 298°03.5 27° $11°40.9 13.1 20° | 05:01 05:23 05:47: | «17:59 18:25 18:54 
21 a 09.3 | 312°353 12.7’ 119979 13.1’ 56.9" N10° | 05-04 05:26 05:48 ae 18:23 18:51 
22 oo. * 08.3 327°07.1 2.8 1°47) 13.1" 56.8" 0° 05.05 05:28 05:49 17.57 18:20 18:46 
23 a ae 07.4 341°39.0 oe 11°01.6 13.2" ae S 10° ose 05:29 05:50 7:57 Hee 18:43 
: 06.4 ; : 10°4 5 ; : 05: ; _ 18: 
SD.=15.9 = 356° 11.0 3.0 10° 8.4 13.2 56.8" 20° | 05:04 oH 05:51 7:56 : . 
d=-1.0 0° 35.1 13.3’ 30° 05:29 05:51 18:17 18:41 
M SD= 2 56.8" 05:00 05:28 a 17:56 13:18 : 
on GHA .D.=15.5 35° | 04: : 05:52 7: Y 18:43 
Dec 4:58 05:27 55 =: 18:19 
0 S GHA 40° 04: . 05:52 7: . 18:47 
181°36.9 ° v D 'B4.—05:25 ‘55 18:20 
1 = NO01°05.4 ° ec d 45° 5 . 05:52 17: : 18:50 
196°37.1 10°43.1 13.1’ HP 04:49 05:24 7:55 18:22 
2 2119373 04.5 25°15.2 ail §$10°21.8 133° al S 50° ee - 05:53 7:55 16:04 ce 
3 296° : 03.5 390°4 e 10°08.5 13.3" ean 52° : :21 05:53 : 4 58 
4 ee * 02.5 ee 13.2' 09°55.2 ne af 54° ae 05:20 05:53 ae 18:27 19:05 
5 | 256°380 019006 Beto, oer: oa ae 134567" gee cehaye oekde gece ae 
: 00.6 33°24. : 09° 28.3 ae : ° : :16 05:5 : :30 19:1 
el Oe eee as 
8 a iere 58.6 ite ae s09°01.4 = 13.5’ ae 05:12 05:54 7:54 ie 19:20 
. : ig ° 7 : @ 
. 316° 38.9 ae 127°01.7 13.6" ems 13.5' 56.6" et Moonrise a 
10 331°39.1 7 141° 34.3 13.6 a3 13.6’ 56.6’ Sun Mon Tu Moonset 
11 6 55.7 156° 08° 20.7 13.6' Z N 72° : eC Sun M 
346° 39.3 07.0 13.7’ 3 3.6 56.5’ 19:43 19:09 on T 
12 54.7 170°39.7 : 08°07.1 13.6’ : N 70° ; 8:42 00:4 Ue 
1°39.6 ° , 3.7’ 07° 56.5" 0 19:24 ; 40 03:15 : 
13 16°39 N00° 53.8 185°12.5 , 7° 53.5 13.7' 56.5’ 68° 19:10 19:01 8:41 01:19 05:24 
14 Bee 52.8 | 199°45.3 a $07°39.8 13.7’ oe 66° | 18:57 ne 8:40 01-45 Oe 05:29 
15 bon 518 | 214°18. a 07°26.1 ' = 64° : : 8:39 : : 05:33 
16 Ak * 50.9 peti 3.9" 07°12.4 oo 2a 62° ee 18:43 8:39 eee 03:55 05:37 
17 eee 49.9 243° 241 ne 06°58.7 13.7’ a8 60° 18-31 2 8:39 02:35 ee 05:40 
; 48.9 | 257°57. : 06°.44.9 lat ; ‘ 335 8:38 i ; 05:43 
18 91°40 57°57.2 14.1" 13.8’ 56.4" N 58° . : 02:46 : ‘ 
9 Noo? : 06° 31.2 ‘ 4 18:24 18:32 04:17 05: 
19 106° 48.0 272° , . 13.8 56.4’ 56° ; : 8:38 . 45 
20 eats ato 2387°03.4 14.1’ $06"17.4 13.8" ne 54° ie 18:29 8:37 a 04:23 05:47 
1 isehui & 46.0 301°36.6 cs 06°03.6 13.8' 6.3" 52° 18.0 18:26 3:37 03:11 04:28 05:49 
22 151°41.8 * 45.0 316°09.8 oe 05°49.7 13.8° aoe 50° a 18:23 8:37 03:18 04:32 05:51 
23 166° 42.0 44.1 330° 43.1 aie 05°35.9 13.8" eae 45° ce 18:21 8:37 03-24 04:36 05:52 
43.1 | 345°16.4 pe 05°22.1 13.9" as N 40° oe 8:36 03: i 05:54 
SD.=15.9 d=1.0 ee eS 05°082 —«13.9' a Ea 17:46 18:12 Bae 37 04:48 05:56 
Tue GHA S.D.=15.4 2 30° ree 18:08 8:35 ial 04:54 05:59 
0 Dee GHA 20° 7:33 18:05 8:35 =o 05:00 06:01 
181°42.2 ‘ V D 17:23 18: - 04:04 ; : 
1 ieee Noo°42.1 | 359°49.8 ec d HP N10° | 17.13 8:00 3.34 | 0417 05:04 06:03 
; pe 12 ate 144 §04°543..-:13.9' Be: | 745 -oe 17:55 8-34 Gn 05:13 06:06 
3 Sas 40.2 28°56.6 ee 04°40.4 13.9" a5 S 10° eek oe 8:34 04:40 nae 06:09 
4 41°43, - 39.2 43°30. : 04°26.5 13.9" al ° ; 17:45 8: : 06:11 
S 41°43.1 he ec 14.5 apie 3.9° 56.2 20° | 16:46 17:41 = 04:51 05:33 
256° 43.3 03.6 14.6" 13.9 56.1’ 30° | 16:36 8:33 | 05:02 Des 
6 37.3 72°37 * 03°58.7 13.9’ ; 35° . 17:35 8:32 : 05:41 06:1 
271° 43.6 No0°36.3 f 2 4.6° 03°44.8 i a 56.1’ De 16:29 17:32 8. 05:15 05:48 06: 6 
7 286° 43.8 87°10.8 14.6" es 3.9' 56.1" 40° | 16:22 17:2 32 | 05:22 05:5 19 
8 301° 44.0 101°44.5 47 eee 13.9’ 56.1’ 45° 16:14 pie 8:32 05:31 oS 06:21 
9 316° 44.2 4.4 116°18.1 1 ; 3° 17.0 13.9’ oa S ° 7 8:31 05: ; 06:23 
. : . 47 ° 56.1 50 16:04 ‘41 06:04 
10 6 33.4 130° 03°03.0 13.9' : ° : 17:18 . : 06:25 
ae) eee ie a ae, ae Bt. || Geez Cau Ge 
: 31.4 CEQ. : 02°35.2 Ai ; : 17:13 : : 06:15 : 
12 159°59. , . 13. , e 8: : 06: 
13 ie Magiape: |' teas ; 14.8 02°21.9 7 a ee 17:10 oe a 06:18 ae 
14 ee 29.5 189°07.1 ee $02°07.3 13.9’ 60! S 60° er ae 8:30 a aa 06:32 
15 eae 28.5 | 203°40. a 01°53.4  13.9' oe : 104 8:30 ; 06:33 
. ‘ . ° . . 
17 76°46.0 26.6 | 232°48.8 15.0’ 01° 25.5 13.9" 55.9" Day Eqn.of Time Moon 
18 25.6 247° 22 : 01°11.6 13.9’ . ooh Mer. M 
91°46.2 a 7 15.0 ° .9' 55.9" 12h er.Pass. A 
19 No0°24.6 | 261° 00°57.7. 13.9" ar Pass U ge 
106° 46.5 E 61°56.7 5.0° . : 55.8" :sS mmiss hh: pper Lower 12-1 
20 ° 23.7 | 276° $00° 43.8 :mm_ | hh:imm ge 
21 ene 22.7 lane 15.0’ 00°29.9 ie 55.8’ a 06:06 06:17 11:54 hh:mm 97-100% 
22 feat + eee 305° 38.9 i 00° 16.0 ia aoe A re 06:38 © 11:53 23160 10:52 | 
23 166° 47.3 20.8 320°12.9 151 S00°02.1 13.9' 55 8" 07:00 11:53 00:01 11:39 ( 
19.8 334°47.1 NOO° 11.7 13.9’ ‘ ss 12:22 \ 
SD.=15.9 = . 5.1 7 55.7" — 
d=-1.0 00°25.6 13.9’ 55.7" 
S.D.=15.2 ; 
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September 22, 23, 24 (Wed., Thu., Fri.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 1°04.1 | 141°17.1 $17°10.1 | 176°36.5  $01°05.6 34°53.0 $§14°49.6 | 51°16.1 $19°16.0 Alpheratz  357°37.2 29° 12.6 
1 16°06.6 | 156°16.8 11.1 | 191°37.5 06.3 49°55.7 49.7 66°18.7 16.0 Ankaa 353°09.4 -42°11.3 
2 31°09.1 | 171°16.5 12.1 | 206°38.5 06.9 64°58.3 49.7 | 81°21.2 16.1 Schedar  349°33.5 56°39.3 
3 46°11.5 | 186°16.2 ++ 13.1 | 221°394 ++ 07.6 80°01.0 ++ 498 | 96°238 ++ 16.1 Diphda 348°49.7.—--17°52.0 
4 61°14.0 | 201°15.9 14.2 | 236°40.4 08.2 95°03.7 49.9 | 111°26.3 16.1 Achernar  335°21.7. —--57°07.5 
5 76°16.5 | 216°15.6 15.2 | 251°41.4 08.9 | 110°06.3 49.9 | 126°28.8 16.1 Hamal — 327°53.9 23° 33.9 
6 91°18.9 | 231°15.3  $17°16.2 | 266°42.4 $01°09.6 | 125°09.0 $14°50.0 | 141°31.4 $19°16.1 Polaris 314°57.5 89° 21.1 
7 106°21.4 | 246°15.0 17.2 | 281°43.4 10.2 | 140°11.7 50.1 | 156°33.9 16.2 Acamar — 315°13.6 —-40°12.9 
8 | 121°23.9 | 261°14.7 18.3 | 296°44.3 10.9 | 155°14.3 50.1 | 171°36.5 16.2 Menkar = 314°08.8 10.2 
) 136°26.3 | 2769144 ++ 19.3 | 311°45.3 ++ 115 | 170°17.0 ++ 50.2 | 186°390 ++ 16.2 Mirfak = 308°31.8 = 49°'56.1 
10 | 151°28.8 | 291°14.1 20.3 | 326°46.3 12.2 | 185°19.7 50.3 | 201°41.6 16.2 Aldebaran = 290°'42.6 1633.2 
11 | 166°31.3 | 306°13.8 21.3 | 341°47.3 12.9 | 200°22.3 50.3 | 216°44.1 16.2 Rigel 281 06.4 810.5 
12 181°33.7 | 321°13.4 $17°22.4 | 356°48.3 $01°13.5 | 215°25.0 $14°50.4 | 231°46.6  $19°16.3 le asap sere 
13 196°36.2 | 336°13.1 23.4 11°49.2 14.2 | 230°27.7 50.5 | 246°49.2 16.3 chs ve aiegno Reese 
14 | 211°38.6 | 351°12.8 24.4 | 26°50.2 14.8 | 245°30.3 50.5 | 261°51.7 16.3 ‘inilain pets ea 
15 | 226°41.1 69125 ++ 254 | 41°51.2 ++ 155 | 260°33.0 ++ 50.6 | 276°543 -+ 163 Bee STOPEEG one 
16 | 241°43.6 | 21°12.2 26.4 | 56°52.2 16.2 | 275°35.6 50.6 | 291°56.8 16.3 Cathe Beas ede 
° ° ° ° ° : ze . 
17 | 256°46.0 | 36°11.9 27.5 | 71°53.2 16.8 | 290°38.3 50.7 | 306°59.3 16.4 Sian Connooay > cieoan 6 
1g | 271°48.5 51°11.6 = $17°28.5 86°54.1  $01°17.5 | 305°41.0 $14°50.8 | 322°01.9 $19°16.4 Adhara 255°081 —--28°59.8 
19 | 286°51.0 | 66°11.3 29.5 | 101°55.1 18.1 | 320°43.6 50.8 | 337°04.4 16.4 Procyon 244°53.8 5°10.3 
20 | 301°53.4 | 81°11.0 30.5 | 116°56.1 18.8 | 335°46.3 50.9 | 352°07.0 16.4 Pollux 243°20.8 27°58.4 
21 | 316°55.9 | 96°10.7 ++ 31.5 | 131°57.1 ++ 19.5 | 350°48.9 ++ 51.0 7°09.5 ++ 16.4 Avior 234°16.1.—--59°34.4 
22 331°58.4 111°10.4 32.5 146°58.1 20.1 5°51.6 51.0 22°12.0 16.5 Suhail 222° 48.6 -43°30.9 
23 347° 00.8 126°10.1 33.6 161°59.0 20.8 20°54.3 51.1 37°14.6 16.5 Miaplacidus 221°39.4 -69° 48.0 
Mer.pass.:23:52 v-0.3 d-1.0 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.5 d-0.0 m0.4 Alphard 217°50.7 -8°44.9 
Regulus 207° 37.6 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.1 
Denebola 182° 28.0 4° 27.3 
() 2°03.3 | 141°09.8  $17°34.6 | 177°00.0 $01°21.4 35°56.9 $14°51.2 52°17.1 $19°16.5 Gienah 175° 46.7 -17°39.5 
1 17°05.7 | 156°09.4 35.6 | 192°01.0 22.1 50°59.6 51.2 | 67°19.7 16.5 Acrux 173°03.8  -63° 13.0 
2 32°08.2 | 171°09.1 36.6 | 207°02.0 22.8 66°02.3 51.3 | 82°22.2 16.5 Gacrux 171°552  -57°13.9 
3 47°10.7 | 186°08.8 ++ 37.6 | 222°029 ++ 234 | 81°049 ++ 51.3 | 979247 ++ 165 Alioth  166°16.0 55°50.7 
4 62°13.1 | 201°08.5 38.6 | 237°03.9 24.1 96°07.6 51.4 | 112°27.3 16.6 Spica 158°25.5 -11°16.3 
5 77°15.6 | 216°08.2 39.6 | 252°04.9 24.7 | 111°10.2 51.5 | 127°29.8 16.6 Alkaid  152°54.6 49° 12.6 
6 92°18.1 | 231°07.9 $17°40.6 | 267°05.9  $01°25.4 | 126°12.9 $14°51.5 | 142°32.4 $19°16.6 Hadar  148°40.4 — -60° 28.6 
7 107°20.5 | 246°07.6 41.7 | 282°06.9 26.1 | 141°15.5 51.6 | 157°34.9 16.6 Menkent 148°O1.1 = -36°28.5 
8 122°23.0 | 261°07.3 42.7 | 297°07.8 26.7 | 156°18.2 51.7 | 172°37.4 16.6 Arcturus  145°50.7 9°04.4 
9 137°25.5 | 276°07.0 ++ 43.7 | 312°088 ++ 27.4 | 171°209 ++ 51.7 | 187°400 ++ 167 Rigil Kent. 139°44.5  — -60°55.5 
10 152°27.9 | 291°06.7 44.7 | 327°09.8 28.0 | 186°23.5 51.8 | 202°42.5 16.7 Kochab —_137°20.7 74° 04.3 
11 167°30.4 | 306°06.3 45.7 | 342°10.8 28.7 | 201°26.2 51.8 | 217°45.0 16.7 Zuben'ubi 136°59.3. — -16°07.8 
12 182°32.9 | 321°06.0 $17°46.7 | 357°11.8  $01°29.4 | 216°28.8  $14°51.9 | 232°47.6  $19°16.7 Alphecca 126° 06.3 26°38.8 
13 197°35.3 | 336°05.7 47.7 12°12.7 30.0 | 231°31.5 52.0 | 247°50.1 16.7 Antares = 112°19.3 -26°28.7 
14 212°37.8 | 351°05.4 48.7 27°13.7 30.7 | 246°34.1 52.0 | 262°52.7 16.8 Atria 107°16.1  -69°04.1 
15 | 227°40.2 6°05.1 ++ 49.7 | 42°147 ++ 31.3 | 261°36.8 ++ 52.1 | 277°55.2 ++ 168 Sabik — 102°06.0— -15° 45.0 
16 | 242°42.7 | 21°04.8 50.7 | 57°15.7 32.0 | 276°39.5 52.2 | 292°57.7 16.8 Shaula 96°14.1 — -37°07.2 
17 257° 45.2 36°04.5 51.7 72° 16.6 32.7 | 291°42.1 52.2 | 308°00.3 16.8 Rasalhague 96° 01.1 2°°32.9 
1s | 272°47.6 | 51°04.2 $17°52.7 | 87°17.6 $01°33.3 | 306°44.8 $14°52.3 | 323°02.8  $19°16.8 2 Se Bey ee 
19 | 287°50.1 66°03.8 53.7 | 102°18.6 34.0 | 321°47.4 52.3 | 338°05.3 16.8 ae aie Baka, aedie 
20 | 302°52.6 | 81°03.5 54.7 | 117°19.6 34.6 | 336°50.1 52.4 | 353°07.9 16.9 ‘i ae Joe 6 eeieG 
21 317°55.0 96°03.2 ++ 55.7 | 132°206 -- 35.3 | 351°52.7 +--+ 525 8°10.4 ++ 16.9 mes sotnsa. | peER Z 
22 | 332°57.5 | 111°02.9 56.7 | 147°21.5 36.0 6°55.4 52.5 | 23°12.9 16.9 Se. poT cae aaee 
° ° ° ° ° . = . 
23 | 348°00.0 | 126°02.6 57.7 | 162°22.5 36.6 21°58.0 52.6 | 38°15.5 16.9 a hyena reese 
Mer. pass. :23:48 v-0.3 d-1.0 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.5 d-0.0 m0.4 Enif 33°41.2 9°58.6 
Al Na‘ir 27°35.9 -46°51.4 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.4 
0 3°02.4 | 1419023 $17°58.7 | 177°23.5  $01°37.3 | 37°00.7  $14°52.6 | 53°18.0 $19°16.9 Scheat -13°47.5 2812.1 
1 18°04.9 | 156°01.9  17°59.7 | 192°24.5 37.9 | §2°03.3 52.7 | 68°20.6 17.0 Markabs 13:32:37 12104 
2 33°07.3 | 171°01.6 18°00.7 | 207°25.4 38.6 | 67°06.0 52.8 | 83°23.1 17.0 |[ Sep 22 Wed SHA Mer.pass 
3 48°09.8 | 186°01.3 -+ O17 | 222°264 ++ 393 82°08.7 ++ 528 | 98°256 ++ 17.0 Venus  140°12.9 14:35 
4 63°12.3 | 201°01.0 02.7 | 237°27.4 39.9 97°11.3 52.9 | 113°28.2 17.0 Mars  175°32.4 12:13 
5 78°14.7 | 216°00.7 03.7 | 252°28.4 40.6 | 112°14.0 52.9 | 128°30.7 17.0 Jupiter 33° 48.9 21:37 
6 93°17.2 | 231°00.4  $18°04.7 | 267°29.4 $01°41.2 | 127°16.6 $14°53.0 | 143°33.2 $19°17.0 Saturn 50°12.0 20:31 
7 108°19.7 | 246°00.0 05.7 | 282°30.3 41.9 | 142°19.3 53.1 | 158°35.8 17.1 
8 | 123°22.1 | 260°59.7 06.7 | 297°31.3 42.6 | 157°21.9 53.1 | 173°38.3 171 || 5° ee ene ae 
9 138°24.6 | 275°59.4 ++ 07.7 | 312°32.3 ++ 43.2 | 172°246 ++ 53.2 | 188°408 ++ 17.1 Mars 174°56.7 O44 
10 153°27.1 | 290°59.1 08.7 | 327°33.3 43.9 | 187°27.2 53.2 | 203°43.4 17.1 Sapiter 33°53.6 91:32 
11 168°29.5 | 305°58.8 09.7 | 342°34.2 44.5 | 202°29.9 53.3 | 218°45.9 17.1 aa 50° 13.8 20.27 
12 183°32.0 | 320°58.5 $18°10.6 | 357°35.2 $01°45.2 | 217°32.5 $14°53.4 | 233°48.4 $§19°17.2 
13 198°34.5 | 335°58.1 11.6 12° 36.2 45.9 | 232°35.2 53.4 | 248°51.0 17:2 Sep 24 Fri SHA Mer.pass 
14 213°36.9 | 350°57.8 12.6 27° 37.2 46.5 | 247°37.8 53.5 | 263°53.5 17.2 Venus —-137°59.8 14:36 
15 | 228°39.4 5°57.5 ++ 13.6 | 42°381 ++ 47.2 | 262°405 ++ 53.5 | 278°560 -- 17.2 Mars 174°21.1 12:10 
16 | 243°41.8 | 20°57.2 14.6 | 57°39.1 47.8 | 277°43.1 53.6 | 293°58.6 17.2 Jupiter 3358.3 21:28 
17 258° 44.3 35°56.9 15.6 72° 40.1 48.5 | 292°45.8 53.7 | 309°01.1 17.2 Saturn 50° 15.6 20:23 
1g | 273°46.8 | 50°56.5 $18°16.6 | 87°41.1 $01°49.2 | 307°48.4 $14°53.7 | 324°03.6 $19°17.3 Horizontal parallax 
19 | 288°49.2 65°56.2 17.6 | 102°42.0 49.8 | 322°51.1 53.8 | 339°06.2 17.3 Venus: 0.2 
20 | 303°51.7 | 80°55.9 18.5 | 117°43.0 50.5 | 337°53.7 53.8 | 354°08.7 17.3 Mars: 01 
21 318°54.2 95°55.6 ++ 19.5 | 132°44.0 ++ 51.1 | 352°56.4 ++ 53.9 9°11.2 ++ 173 
22 | 333°56.6 | 110°55.2 20.5 | 147°45.0 51.8 7°59.0 54.0 | 24°13.8 17.3 
23 | 348°59.1 | 125°54.9 21.5 | 162°45.9 52.5 23°01.6 54.0 | 39°16.3 17.3 
Mer. pass. :23:44 v-0.3 d-1.0 m-4.0 v1.0 d-0.7 m1.7 v2.7 d-0.1 m-2.6 v2.5 d-0.0 m0.4 























178 





2021 September 22 to Sep. 24 































































































h Sun 
Wed 
e GHA Dec Moon 
0 181°47.6 NO0°1 ena y Dec 4 
5 196° 47.8 i. ess 15.1" N00°39.5 13.8" HP Lat. Twilight 
° . ; : , i: 
3 ae 16.9 ie oo 00°53.3—«13.8’ aa ; Naut. Civil Sunrise | Sunset Twilight 
4 Sea + 15.9 33°03.7 aed 01°07.1 13.8’ ee N 72 03:05 04:35 ed Civil Naut. 
5 een 14.9 47° 37.9 an oe 13.8' 55.6" N 70° | 03:25 04:43 Gai ne 9:06 20:35 
: 13.9 62°1 : 4.7 13.8 6 68° | 03:39 ; ; 17:58 18: 
6 271°48.9 21 © 15.2" nae 55.6 3 04:49 «= 05:45 8:59  —- 20:16 
: NO00° 13.0 ° 48.5 13.8 , 66 03:51 17:57 8: 
t 286° 49.1 ; 76°46.4 15.2 55.6 ° 04:54 05:46 :53 20:02 
. N02°02.2 64 04:00 17:57 ; 
8 301°49.3 12.0 91°20.6 53! Ue 13.7 55.6" 62° : 04:59 05:46 : 8:48 9:51 
9 316° 49.5 . re 105°54.9 15.3' pes oo 55.6" 60° Hae 05:02 05:47 i 7 19:42 
10 331°49.8 i 120°29.2 15.3) ee ao 55.5’ || yy sge 05:05 05:47 17:56 cee 9:34 
11 346°50.0 661 eae 15.3' 02°57.0 se 55.5" oe a 05:08 05:47 17:56 38 19:27 
12 1°50.2 : 37.7 = 15.3’ 03°10. . 55.5’ : 4:26 05:10 05: : 18:35 19:22 
. NO00°07.1 ° 10.7 13.6’ , 54 04:3 a7 17:56 ; 
13 : 164°12. ' 55.5 :30 05:1 : 8:33 : 
14 ae 06.2 ea oe 13.6" 55.4 a 04:34 ae ae 17:56 18:31 sen 
: : : : 3° 37.9 ' : 04:38 ; : 17:56 8: : 
15 46°50.9 05.2 | 193°20.7 15.3’ 13.6" 55.4 . : 05:16 05: :29 9:09 
. : : 03°51.5 ; 45 04:4 48 17:56 ' 
16 61°51.1 04.2 | 207°55.0 5.3 ° 13.6" 55.4 ‘45 05:19 05:48 ; 8:28 9:06 
17 76°51.3 ae ates 15.3’ ee - 55.4 " os 04:50 05:22 05:49 a] 18:25 18:59 
18 91°51.5 . 7°03.7 5.3’ 04° : 5 55.4 04:54 05:24 0 : 55 8:22 B54 
. N00°01.3 ° 32.1 13.5’ ; 30° 04: 5:49 17:55 : : 
19 106°51.8 : 251° 38.1 5.4’ 55.3 57 05:25 05: 8:20 8:50 
. N00° 00.3 3 4 N04°45.5 ; 20° 05: 5:49 17:55 : : 
20 121°52.0 eae 266°12.4 15.4’ 4 13.5 55.3" :02 05:27 : 18:19 18: 
: : N 10° 05:49 : ‘47 
21 136°52.2 S00° 00.6 280° 46.8 54" 04 59.0 13.4 55.3" 10° 05:04 05:28 05: 17:55 8:17 8:43 
. - 01.6 ° : 05°12.4 13.4’ 0 05:0. :49 17:55 : 
22 151°52.4 : 295°21.1 15.4 aes 3.4 55.3’ :04 05:28 05:49 : 18:16 18:41 
23 | 166°52.6 lee ee en s10° | 05:04 05:28 05: 17:56 18:16 18:40 
: : : ' ; ‘ : 5: ‘ . 
SD.=1 03.6 | 324°29.9 15.4’ 05° 9.10 13.3" 55.2" 20° | 05:01 05:27 17:56 8:17 aA 
5.9 d—1.0 52.4 13.3’ 55.2 30 04:56 05:24 ae 17:56 18:18 ca 
Thu | GHA Bice a poate: ee ee | eee 8.49 
0 181°52.9 li 7 Dec 45° cee 05:20 05:47 tat 8:23 8:52 
1 196°53.1 SOE. | ee 5.4" NO6° a ae : ee ee 05:47 oe oo 18:57 
. : , ; 05.7 S 50° ; : 8:28 ; 
2 211°53.3 05.5 | 353°38.6 15.4’ 13.3' 55.2 04:36 «= (05:14 9:02 
06° 19.0 52° : 05:46 | (17: 
3 226°53.5 06.5 8°12.9 15.4 13.2" 55.2' 04:33 © 05:12 59 8:31 
; : : 06°32.2 ' 54° : : 05:46 17: 9:10 
4 241°53.7 igs 22°47.3 5.3’ ° 13.2 55.2' 04:29 05:11 :59 18:33 19: 
: i : 06° 45.4 ' 56° : . 05:46 18:0 9:13 
5 256°54.0 08.4 37°21.6 15.3’ 6 13.2 55.2’ 04:24 05:08 :00 8:35 9: 
: 09.4 51° eo 06°58.5 13.1’ ' 58° 04:1 : 05:45 18:00 ; 17 
6 ee koneiaa on 53 aie. ae 55.1’ 5 60° a 05:06 05-45 iene oe 19:22 
7 | 286° 4} 669303 15.3’ : Bb 13 05:03 05:4 ead 
54.4 11.3 ° 3° N07°24.7 13.0" 45 18:01 8-4 
8 301°54.6 ; 81°04.6 = 15.3" gas 3.0° 55.1" - 43 9:33 
9 316°54 al cesteee “Gea “orten ag gh ceed eee Moonrise 
10 331°5 6 - 133 | 1109133 © 15.3’ 07°50.7 13.0° 55.1 Wed Thu Fri sa Moonset 
ia oe. 14.3 ieatap 46s! an 30 6" —5e0! N 72° 8:15 17:45 17:04 _ Thu Fri 
‘ 5.2 | 139°2 5 12.9" , N 70° :23 09:23 
12 1°55.5 1.8 5.3’ 08° 55.0 8:21 18:00 : 1:34 
$00° 16.2 ° 8°29.4 12.8" 68° : ; 17:33 07:20 
13 16°55.7 : 153°56.1 15.3' 55.0 8:27 18:12 : ; 09:10 1: 
17.2 ° Nos°42.2 12.8" 66° 17:55 | 07:17 OF 
14 31°55.9 168°30.4 15.3’ 2.8' 55.0" 8:31 18:22 09:00 10. 
; 08°55.0 64° 18:12 07:15 AT 
15 pees 18.1 | 183°04.7 52" . 12.8 55.0’ . 8:35 = 18:31 18. ; 08:52 : 
: ‘ : : ; 27 : 0:31 
16 61°56.4 a 197°38.9 15.2’ rien 12:7 55.0’ a 8:38 18:38 18:39 a. 08:45 10:18 
os 76° 56.6 a eee ee ee ao eee || Nee an ee ae eee 0:07 
18 91°56.8 ; 6°47.3 15.2’ 09°45. . 54.9’ 58 8:44 18:50 . 08:34 09:57 
. $00° 22.0 ° 45.7 12.6’ , 56° 18:58 07:0 
19 106°57.0 : 241°21.5 15.2 54.9 8:46 18:55 :09 08:29 09: 
; : N09°58.2 f 54° : ; 19:06 07: 9:49 
20 121°573 23.0 255°55.7 52" ; 12.5 54.9" 8:48 19-00 :08 08:25 agi 
: 24.0 ° ; 10°10.7. 12.5" . 52° 5 : 19:13 07:0 :42 
al 136°57.5 270°29.9 15.2" ° 2.5° 54.9" 8:50 19:04 19: 07 08:22 09:36 
22 - 25.0 | 285° = 10°23.2 12.4 50° | 18: 9:19 | 07:06 
F 151°57.7 lee a ieee ae 54.9 a) ee er eS | ee 08:18 09:30 
3 166°57.9 566 avere 51 10°48.0 ae 54.8" moe 56 19:16 19:37 705 08:15 09:25 
Se Er 4°23 154 i eee oe 2 ance ao 09:14 
: : = - : ; 19:28 19: i :04 09:05 
Fri GHA S.D.=15.0 30° 9:04 ‘19: ‘ST 07:01 07:59 : 
Dec GHA 20° 9:34 20:04 06.59 08:57 
0 181°58.1  §00°27.9 5 u Dec d ae N 10° as 19:43 20:18 06:57 07:55 08:50 
1 196°58 : 328° 46.3 15.1 3 6 : 19:51 20:3 : 07:48 08:39 
ie 28.9 ° N11°12.5 12.2" 0 9:16 30 06:56 ; 
2 211°58.6 9 | 3439204 9 15.1' aay 2' 54.8! 19:58 20:41 07:42 08:29 
3 226° : 29.8 357°54.5 ; 11° 24.7 19-9" 54.8' S 10° 9:20 . 06:54 07:36 08:19 
4 areas * 30.8 12°28.5 oe 11°36.9 12.1 54.8’ 20° 9:24 i 20:53 06:52 07:31 AG: 
: 31.8 one : 11°49.0 12 : 30° : : 21:05 : : :10 
5 256°59.2 27°02.5 15.0" 7 1 54.7" 9:28 20.2 06:51 07:25 
: 32.7 41° : 12°01.0 12.0’ ; 35° : :24 21:19 06:49 : 07:59 
6 971°59.4 36.4 5.0" 12° . 54.7 9:31 20:29 : : 07:18 07:4 
$00°33.7 ° 13.0 12.0’ 40° 9: 21:27 06:48 48 
7 286°59.7 ; 56°10.4 149" 54.7 34 20:35 1. : 07:14 07: 
. N12° ; ° 1:36 ; ‘41 
8 301°59.9 34.7 70° 44.3 49' 12°24.9 119° 54.7" si 9:37 20:43 91:47 06:46 07:10 07:34 
9 airtel: 35.7 85°182 149° 12°36.8 11.8’ 54.7’ S 50° 9:42 06:45 07:04 07:2 
1 00.1 + 36.6 99° . 9 12° 48.6 11.8’ : 52° : 20:51 22:01 06: 20 
it 332°00.3 ore ee 14.9’ 13°003 aa 54.7 nae 9:43 20:55 22:07 . 06:58 07:15 
347°00.5 . 5.9 4.8" O74. . 54.7 9:46 21:00 : : 06:56 ; 
. 38.6 | 128° 13°12.0 11.7 , 56° : 22:14 06: 07:10 
12 2°00.7 59.8 14.8" 13° . 54.6 9:48 21:05 ‘41 06:53 07: 
: $00° 39.6 ° 23.7 11.6’ ' 58° ; ; 22:22 06:40 :05 
13 17°01.0 ; 143°33.5 14.8" ° 54.6 9:51 21:11 22: ; 06:49 06:59 
14 32°01.2 oe 158°07.3 a7 ee 11.5' 54.6" S 60° 9:54 21:17 a 06:32 06:45 06:52 
15 47°01.4 15 | 172°41.0 14.7’ 246.8 11.5’ 54.6" : 06:38 ——06-41_——06-45 
; ; - 425 | 187° 13°58.2 114 ; S : 
6 62°01.6 7°14.7 4.7’ 14° . 54.6 ue 
17 77°01.8 43.4 201° 48.4 14.6' 09:6 11.4 54.6’ Day Eqn.of Time Mer Moon 
18 eet 444 | 2169220 146’ 14°20.9 11.3' 54.6" oo" 40h Pass Mer.Pass. ee 
19 igees $00°45.4 | 230°55.6 — 14°32.2 0 11.2" 54.5 mm:ss___mm:ss ieee oe Lower 15-17 
fs : ; ° é im ‘1 
20 122°02.5 46.4 | 245°29.2 14.5’ N14°43.4 11.2" 54.5 22 | 07:10 07:21 m  hh:mm | 98-88% 
21 | 137°02.7 Paimeee 4h: desee Gier. eae la a ee, a 
22 | 152°02.9 Soe oe ee a Jee ces coeee. tage Wipe a (\ 
23 167° 03.1 Ee aa 14.4’ ae ae 54.5 02:09 14:30 | \ 
: 3 , : .9" 
S.D.=14.9 - 














179 





September 25, 26, 27 (Sat., Sun., Mon.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 4°01.6 | 140°54.6 $18°22.5 | 177°46.9 $01°53.1 38°04.3.  $14°54.1 54°18.8 $19°17.4 Alpheratz  357°37.2 29° 12.6 
1 19°04.0 | 155°54.3 23.5 | 192°47.9 53.8 53°06.9 54.1 69°21.4 17.4 Ankaa 353°09.4.— -42°11.3 
2 34°06.5 | 170°54.0 24.4 | 207°48.9 54.4 68°09.6 54.2 84°23.9 17.4 Schedar  349°33.5 56°39.3 
3 49°09.0 | 185°53.6 ++ 25.4 | 222°499 ++ 55.1 83°12.2 + + 54.2 99°26.4 ++ 17.4 Diphda 348°49.7 —--17°52.0 
4 64°11.4 | 200°53.3 26.4 | 237°50.8 55.7 98°14.9 54.3 | 114°28.9 17.4 Achernar 335°21.7. —-57°07.5 
5 79°13.9 | 215°53.0 27.4 | 252°51.8 56.4 | 113°17.5 54.4 | 129°31.5 17.4 Hamal — 327°53.9 23° 33.9 
6 94°16.3 | 230°52.7 $18°28.3 | 267°52.8  $01°57.1 | 128°20.2 $14°54.4 | 144°34.0 $19°17.5 Polaris  314°56.3 89°21.1 
7 | 109°18.8 | 245°52.3 29.3 | 282°53.8 57.7 | 143°22.8 54.5 | 159°36.5 17.5 Acamar 315° 13.5 -40°12.9 
8 | 124°21.3 | 260°52.0 30.3 | 297°54.7 58.4 | 158°25.5 54.5 | 174°39.1 17.5 Menkar = 314°08.7 10.2 
9 | 139°23.7 | 275°51.7 ++ 31.3 | 312°55.7 ++ 59.0 | 173°281 ++ 546 | 189°416 ++ 175 Mirfak — 308°31.8 = 49°'56.1 
10 | 154°26.2 | 290°51.4 32.3 | 327°56.7 —01°59.7 | 188°30.7 54.7 | 204°44.1 17.5 Aldebaran = 290°42.6 16° 33.2 
11 169°28.7 | 305°51.0 33.2 | 342°57.7 02°00.4 | 203°33.4 54.7 | 219°46.7 17.5 Rigel 281" 06.4 -8°10.5 
i S 6 a 6 e % e = Capella 280° 25.8 46°01.0 
12 184°31.1 | 320°50.7 $18°34.2 | 357°58.6  $02°01.0 | 218°36.0 $14°54.8 | 234°49.2 $19°17.6 clinic “ovasae 7 eoso8 
13 199°33.6 | 335°50.4 35.2 12°59.6 01.7 | 233°38.7 54.8 | 249°51.7 17.6 Elnath 78°05 2 28°37 5 
14 | 214°36.1 | 350°50.1 36.1 28°00.6 02.3 | 248°41.3 54.9 | 264°54.2 17.6 Aikime “Greed ea 
15 229°38.5 5°49.7 ++ 37.1 43°01.6 -+ 03.0 | 263°440 ++ 549 | 279°568 ++ 17.6 eet Ses one 
16 | 244°41.0 | 20°49.4 38.1 | 58°02.5 03.7 | 278°46.6 55.0 | 294°59.3 17.6 Canes pea ea 6 262241 
° ° ° ° ° e a 
17 259° 43.4 35°49.1 39.1 73°03.5 04.3 | 293°49.2 55.0 | 310°01.8 17.6 Sic “peatae p. -.cieean 5 
18 274° 45.9 50° 48.7 $18° 40.0 88° 04.5 S02°05.0 308°51.9 $14°55.1 325°04.4 $19°17.7 Adhara 255°08.1 -28°59.8 
19 289° 48.4 65°48.4 41.0 | 103°05.4 05.6 | 323°54.5 55.2 | 340°06.9 17.7 Procyon 244°53.8 5°103 
20 304°50.8 80° 48.1 42.0 118° 06.4 06.3 338°57.2 55.2 355°09.4 17.7 Pollux 243° 20.8 27°58.4 
21 319°53.3 95°47.8 + 42.9 133°07.4 ++ 07.0 353°59.8 ++ 55.3 10°11.9 +: 17.7 Avior 234° 16.1 -59°34.4 
22 334°55.8 110° 47.4 43.9 148° 08.4 07.6 9°02.4 55.3 25°14.5 17.7 Suhail 222° 48.6 -43°30.9 
23 349°58.2 125°47.1 44.9 163°09.3 08.3 24°05.1 55.4 40°17.0 17.7 Miaplacidus 221°39.4 -69° 48.0 
Mer.pass.:23:40 v-0.3 d-1.0 m-4.0 v1.0 d-0.7 m1.7 v2.6 d-0.1 m-2.6 v2.5 d-0.0 m0.4 Alphard 217°50.6 -8°44.9 
Regulus 207° 37.6 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.1 
Denebola 182° 28.0 4° 27.3 
0 5°00.7 | 140°46.8 $18°45.8 | 178°10.3  $02°08.9 39°07.7.  $14°55.4 | 55°19.5  $§19°17.8 Gienah 175°46.7.--17°39.5 
1 20°03.2 | 155°46.4 46.8 | 193°11.3 09.6 54°10.4 55.5 70° 22.1 17.8 Acrux 173° 03.8 -63° 13.0 
2 35°05.6 | 170°46.1 47.7 | 208°12.3 0.3 69°13.0 55.6 85°24.6 17.8 Gacrux 171°552 ~~ -57°13.9 
3 50°08.1 185° 45.8 ++ 48.7 223°13.2 ++ 10.9 84° 15.6 ++ 55.6 100° 27.1 ++ 17.8 Alioth 166° 16.0 55°50.7 
4 65°10.6 | 200°45.5 49.7 | 238°14.2 1.6 99° 18.3 55.7 | 115°29.6 17.8 Spica 158°25.5 -11°16.3 
5 80° 13.0 215° 45.1 50.6 253°15.2 2.2 114° 20.9 55.7 130° 32.2 17.8 Alkaid 152°54.6 49° 12.6 
6 95°15.5 | 230°44.8 $§18°51.6 | 268°16.2  $02°12.9 | 129°23.6 $14°55.8 | 145°34.7. $19°17.9 Hadar 148°40.4 = -60°28.6 
7 110°17.9 | 245°44.5 52.6 | 283°17.1 3.6 | 144°26.2 55.8 | 160°37.2 17.9 Menkent 148°01.1 -36°28.5 
8 125°20.4 | 260°44.1 53.5 | 298°18.1 4.2 | 159°28.8 55.9 | 175°39.7 17.9 Arcturus 145°50.7 9°04.4 
9 140°22.9 | 275°43.8 ++ 54.5 | 313°191 ++ 149 | 174°315 ++ 55.9 | 190°423 ++ 17.9 Rigil Kent. 139°44.5 — -60°55.5 
10 155°25.3 | 290°43.5 55.4 | 328°20.1 5.5 | 189°34.1 56.0 | 205°44.8 17.9 Kochab —_137°20.7 74° 04.2 
11 170°27.8 | 305°43.1 56.4 | 343°21.0 6.2 | 204°36.7 56.0 | 220°47.3 17.9 Zuben'ubi 136°59.3. — -16°07.8 
12 185°30.3 | 320°42.8 $18°57.3 | 358°22.0 $02°16.9 | 219°39.4 $14°56.1 | 235°49.8 $19°17.9 Alphecca 126° 06.3 26°38.8 
13. | 200°32.7 | 335°42.5 58.3 | 13°23.0 7.5 | 234°42.0 56.2 | 250°52.4 18.0 Antares = 112°19.3 -26°28.7 
14 215°35.2 | 350°42.1 18°59.3 28° 23.9 8.2 | 249°44.7 56.2 | 265°54.9 18.0 Atria 107°16.1 — -69°04.1 
15 230° 37.7 5°41.8 19° 00.2 43°24.9 ++ 18.8 | 264°47.3 ++ 56.3 | 280°57.4 ++ 18.0 Sabik — 102°06.0— -15° 45.0 
16 | 245°40.1 | 20°41.5 01.2 | 58°25.9 9.5 | 279°49.9 56.3 | 295°59.9 18.0 Shaula 96°14.1 — -37°07.2 
17 | 260°42.6 | 35°41.1 02.1 | 73°26.9 20.2 | 294°52.6 56.4 | 311°02.5 18.0 Rasalhague = 96" 01.1 2°32.9 
1s | 275°45.1 | 50°40.8 $19°03.1 | 88°27.8 $02°20.8 | 309°55.2 $14°56.4 | 326°05.0 $19°18.0 . a ee ee 
19 | 290°47.5 | 65°40.5 04.0 | 103°28.8 21.5 | 324°57.8 56.5 | 341°07.5 18.1 a ee EeGEa- aediee 
20 | 305°50.0 | 80°40.1 05.0 | 118°29.8 22.1 | 340°00.5 56.5 | 356°10.0 18.1 sf ae seenr | Aeeie a 
21 320°52.4 95°39.8 -- 05.9 | 133°30.8 -+ 22.8 | 355°03.1 ++ 56.6 119126 = - + 18.1 Mean peas Eh  peee Z 
22 | 335°54.9 | 110°39.5 06.9 | 148°31.7 23.5 10°05.7 56.6 | 26°15.1 18.1 ba. eaeee Sean 
° ° ° ° ° . Es . 
23 350°57.4 | 125°39.1 07.8 | 163°32.7 24.1 25°08.4 56.7 41°17.6 18.1 See hace ness 
Mer. pass. :23:36 v-0.3 d-1.0 m-4.0 v1.0 d-0.7 m1.7 v2.6 d-0.1 m-2.6 v2.5 d-0.0 m0.5 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0  -46°51.4 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.5 
0 5°59.8 | 140°38.8  $§19°08.8 | 178°33.7  $02°24.8 | 40°11.0 $14°567 | 56°20.1 $19°18.1 Scheat 13°47. 2812.1 
1 21°02.3 | 155°38.4 09.7 | 193°34.6 25.4 | 55°13.6 56.8 | 719227 18.1 Matkabie 13732:35 7 —1be10s4 
2 36°04.8 170° 38.1 10.7 208° 35.6 26.1 70°16.3 56.9 86°25.2 18.2 Sep 25 Sat SHA Mer.pass 
3 51°07.2 | 185°37.8 ++ 11.6 | 223°366 ++ 26.7 85°18.9 ++ 569 | 1019277 ++ 182 Venus 136°53.0 14:37 
4 66°09.7 | 200°37.4 12.5 | 238°37.6 27.4 | 100°21.5 57.0 | 116°30.2 18.2 Mars 173° 45.4 12:08 
5 g1°12.2 | 215°37.1 13.5 | 253°38.5 28.1 | 115°24.2 57.0 | 131°32.8 18.2 Jupiter 34°02.7 21:24 
6 96°14.6 | 230°36.8 $19°14.4 | 268°39.5  $02°28.7 | 130°26.8 $14°57.1 | 146°35.3  $19°18.2 Saturn 50°17.3 20:19 
7 111°17.1 | 245°36.4 15.4 | 283°40.5 29.4 | 145°29.4 57.1 | 161°37.8 18.2 
8 | 126°19.5 | 260°36.1 16.3 | 298°41.4 30.0 | 160°32.1 57.2 | 176°40.3 18.2 || Se Svat ees saan 
9 141°22.0 | 275°35.7 ++ 17.3 | 313°42.4 ++ 30.7 | 175°34.7 ++ 57.2 | 191°42.8 ++ 18.3 Marg 173°09.6 12-07 
10 156°24.5 | 290°35.4 18.2 | 328°43.4 31.4 | 190°37.3 57.3 | 206°45.4 18.3 dapitee 34°07.0 91:20 
11 171°26.9 | 305°35.1 19.1 | 343°44.4 32.0 | 205°39.9 57.3 | 221°47.9 18.3 Sse 50°18.8 S045 
12 186°29.4 | 320°34.7 $19°20.1 | 358°45.3  $02°32.7 | 220°42.6  $14°57.4 | 236°50.4 $19°18.3 
13 201°31.9 | 335°34.4 21.0 13° 46.3 33.3 | 235°45.2 57.4 | 251°52.9 18.3 || Sep 27 Mon SHA — Mer.pass 
14 216°34.3 | 350°34.0 21.9 28° 47.3 34.0 | 250°47.8 57.5 | 266°55.5 18.3 Venus — 134°39.0 14:38 
15 | 231°36.8 5°33.7 ++ 22.9 | 43°48.2 + + 34.7 | 265°50.5 = + ‘57.5 | 281°58.0 ++ 18.3 Mars 172°33.8 12:05 
16 | 246°39.3 | 20°33.4 23.8 | 58°49.2 35.3 | 280°53.1 57.6 | 297°00.5 18.4 Jupiter = 34°11.2 21:16 
17 261°41.7 35° 33.0 24.8 73°50.2 36.0 | 295°55.7 57.6 | 312°03.0 18.4 Saturn 50° 20.3 20:11 
18 276° 44.2 50°32.7. $19°25.7 88°51.2  $02°36.6 | 310°58.3 $14°57.7 | 327°05.5 $19°18.4 Horizontal parallax 
19 291° 46.7 65°32.3 26.6 | 103°52.1 37.3 | 326°01.0 57.7 | 342°08.1 18.4 Venus: 0.2 
20 306° 49.1 80° 32.0 27.6 | 118°53.1 38.0 | 341°03.6 57.8 | 357°10.6 18.4 Mars: 01 
21 321°51.6 95°31.7 ++ 28.5 | 133°54.1 ++ 38.6 | 356°06.2 ++ 57.8 12°13.1 ++ 18.4 
22 336°54.0 | 110°31.3 29.4 | 148°55.0 39.3 11°08.8 57.9 27° 15.6 18.4 
23 351°56.5 | 125°31.0 30.3 | 163°56.0 39.9 26°11.5 57.9 42°18.1 18.5 
Mer. pass. :23:32 v-0.3 d-0.9 m-4.1 v1.0 d-0.7 m1.7 v2.6 d-0.1 m-2.6 v2.5 d-0.0 m0.5 
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021 September 25 to Sep. 27 




































































































































































h 
Sun 
S 
- GHA . ‘a 
ec 
1 ae S§00°51 GHA D oon 
2 Seaee ee 318°16.5 Dec d 
3 12°03.8 2 332°49.8 14.4' N15°4 HP 
227°0: 53.2 Sao 14.3’ 9.2 10.8’ L — 
4 4.0 347°23 15° 8 54.5’ at. Twil 
242° 04.2 + 54.2 1° 2 143’ °59.9 10.7' 4.5 Wes ight 
> 257° 04. 55.1 56.4 14.3’ 16°10.5 106° 54.4" N 72° Civiy | Sunrise 
6 04.4 561 16°20.7 14.2 16°21.1 0.6 54.4" 72 03:23. 0 Sunset Twilight 
: ia ea io i a ae Ae7a® | 630 a i ae Gil Natt 
04.9 : 45° : 16°4 : 54.4’ 68° : 4:55 : : 2 
8 36.0 2.1 i 4 03:52 05:5 8:50 
302°05 58.0 ° 14.1’ 10.4 , 66° 05:00 :56 17: 20:15 
9 1 00° 60° 09.2 N16°52 att 04:0 05:5 4418: 
317°05 59.0 eon 14.1’ 4 10.3" 64° :02 05:0. :56 17: 45 20: 
10 3 01° 74° 42.3 17°02 : 54.4’ 04:1 :04 05: 45 8: 0:00 
332°05 00.0 ° 14.1 a 10.3’ : 62° :10 05:0 ‘55 17. :40 : 
a 5 39°15.3 17°12 : 54.4" 04:1 07 (OS: 46 8: 9:48 
347° 05.7 01.0 103° ; 14.0’ a 9 10.2’ : 60° 17 05:10 55 17:46 36 9:3: 
12 : 01.9 48.3 14.0' 17°23.1 1 ae 54.4’ 04:23 05: 05:54 : 18:33 38 
2° 06.0 ‘ 118°21 : 17° 0.1 54.4" N 58° 5:12 05: 17:47 19:30 
13 S01°0 3 13.9" 33.1 10.0" 4 04:28 5:54 8:31 
17°06.2 2.9 | 132° 9 17° 0.0° 54.4" 56° 05:1 17:47 9:23 
14 : 2°54.2 43.1 : 4.4 04:3 714 05: 18:29 
32° 06.4 03.9 147° 13.9’ 9.9 54.3" 54° 132 05:1 54 17: 19:18 
15 i 7°27.0 N17°53.0 4.3 04:36 :16 05:5. :48 18: 
47° 06.6 04.9 161° 13.9’ : 9.9' 52° : 05:1 53 1 27 8: 
16 i : 1°59.9 18°02.9 54.3’ 04:4 18 05: :48 : 9:13 
62°06.8 05.8 176° 13.8’ 9.8' 50° :40 05:1 53 17: 8:25 : 
17 : 6° 32.7 18°12 ? 54.3’ 04:4 :19 05:5 :48 18. 9:09 
77°07.0 06.8 | 191° 13.8! 26 9.7 45° 42 05:20 53 17:49 24 ~~ 19:0 
18 ; 07.8 05.4 = 13.7’ 18° 22.3 ; 54.3’ 04:48 : 05:53 : 3:22 :05 
92°07.2 : 205°38 : 18° 9.6 54.3’ N 40° 05:23 17:49 9:02 
19 : 501° 1 13.7" 31.9 : 4.3 04: 05:52 8:21 
107°07 08.8 220° a 18° 9.6 , ° 53 05: 17:50 8:5 
| ears 09.7 ey 1aiK co A a ae 04:56 oe eee in ie oS 
137° 07 10.7 249° : 13.6’ i 9.4" S > 59 05: 51 ; 17 
22 9 49°15.9 19°00 : 54.3’ 20 05: 5:27 05. 17:51 8:49 
152°08 11.7 | 263°48. 13.5’ 2 9.3' : N 10° 5:02 05: 5:51 ; 8:16 
23 a 63° 48.4 19°09 54.3’ 0 05. 28 05: 17:51 8:46 
167° 08.3 12.6 | 278°20. 13.5’ 5 9.2! ° 04 05: 5:50 18:15 
. 20. 19° : 54.3" 0 :28 : 17:52 : 18:43 
ise 13.6 ee 13.4 ieee ot . re 05:03 05:27 oe 17.53 8:14 Ae 
Sun = ae ioPae7 91 54.3" 20° nee 05:26 - 17:54 7 18:39 
2° H - 2 ‘ 05: c 17: ; : 
fl toe dee : v 35° | 04:49 0 21 05:44 757 18:19 8:41 
2 08.8 307°25 Dec 40 04: 5:18 05: 17:59 18:45 
212° 15.6 7 13.4 d 3 ‘44 OS: 5:44 : 8:22 ; 
3 pee 165 321°58.0 13.3’ N19°45.7 8 = as° | -oaa7  osaD 05:43 a B55 8:50 
4 9.2 : 336° 30.3 : 19°54. 9’ 543° 5 50° 212 05:4 01 18. 3:54 
242°09.4 17.5 351° ; 13.3’ 5 38° . 04:29 ‘41 18-0 :28 19. 
5 : 51°02.6 20°03 : 54.2 52° 05:08 :02 8. 9:00 
257°09.6 18.5 Bead. 13.2’ 03:3 3.7’ ; 04:25 05:40 31 : 
: ; 54° 05: 18: 9:06 
6 272° 19.5 2 wane Nae oe 8.6 ape ie | Ohet Oo 3 05:39 ot 8:36 
Ne ee a. eee a pe | 0016 05:00 05:37 18:04 18:38 ore 
8 0.0 . 34°39.0 : 20°29.0 . 54.2 58° 04:1 :00 05: 18:05 : 19:19 
302°10 21.4 soa 13:1 8.4" S 60° :10 04: :37 18. 8:41 : 
9 3 49°11.0 N20° 37 54.2 0 04: of 05: :06 18: 9:23 
317° 10 22.4 oe. 13.0’ 4 3.4 :03 04: :37 18: 8:44 19: 
10 5 : 63° 43.0 20°45 . 54.2 :54 05: :07 : 9:29 
332°1 23.4 : 13.0’ 7 3.3) : :35 18: 8:47 : 
it) -aaraae a oe 20°53.9 3 54.2 Lat. Micaan 8:08 18:50 9:35 
10.9 92°46.9 : 21°02 8.2 54.2 Sat rise 9:42 
12 2° 25.3 107° ‘ 12.9’ a A 8.1’ : N 72° Sun M M 
13 111 §01° 7° 18.7 ; 21°10.1 ; 54.2 on oonset 
17° 1°26.3 12.8 ° 8.0" Sat 
14 11.3 121°50.5 21°18.0 54.2 N 70° Sun 
15 32°11.5 27.2 136°223 12.8" 21°95. 79 54.2 68° 6:47 Mon 
16 47°11.8 . Ae 150°54.0 12.7 See 7.3' 54.2 66° ite 16:22 13:25 
- 62°12.0 9D | 165°25 6 12.7 ore 77° «542 64° 00:17:41 12:42 
46 77° 12.2 Ti 179°57.2 12.6’ ere 7.6' 54.2 62° as 18:18 18 12:14 15:27 
92° 1 | 194928. 12.6' : 7.5' : 60° -40 18:4 :14 lL: 4:09 
19 ie $01°32.1 28.8 = 12.5" 21°56.3 7.4" 54.2 is B55 19. 5 18:55 | 1 53 13:32 
20 12.6 209° 00 22°03.7 54.2 N 58° 06 19: 1:36 15:16 
21 ees oe 223°31.7 nee N22°11.0 73 54.2 56° 9:08 19:23 en 11:21 ap 4:35 
137°13 34.1 | 238°03. 12.4 . 7.2! , 9:19 : 19:45 :46 A 
22 0 : 38° 03.1 22°18 : 54.2 54° 19:37 11:09 :07 
152°13 35.0 252° : 12.4 A 71 i 9:29 20:03 12:29 
23 2 52° 34.5 22°25 . 54.2 52° 19:50 10:59 13:46 
167° 13.5 36.0 267° : 12.3’ : 2 7.0" : .. 9:38 20: 20:18 2:15 
: 37. 05.8 123 22° 32.2 i 54.2 50 9.4 :01 20: 10:50 : 3:28 
SD.=15.9 = 0 281°37.1 92°39.1 6.9 54.2 45° sa. 20:11 ae 10:42 ee 3:13 
=-1.0 2.2 90°45, 6.8 :02 20:31 :43 10: 1:52 13: 
ud GHA 2°45.8 6.7" es N 40° | 20:1 21:07 - 1:43 3:00 
0 182° Dec GH $.D.=14.8 : 54.2 35° ee 20:48 21:26 dee 11:23 oe 
13. A e : 21: : : , 125 
i 197° 7 ~~ $01°37.9 7 v 30" | 20:38 03 isd} 10:06 11:07 
2 13.9 296° 08.3 Dec 20 2 21:15 09:55 12:07 
3 212°14.1 5 310°39.4 12.2 N22°52.5 d HP N 10° a 21:36 os 09:46 oo 151 
227°14.3 9.9 | 325°10. 12.1 ; 6.6" ° 21: 09. 42 
4 : . 5°10.5 22°59 : 54.2 0 1: :55 29: 9:30 : 11:37 
242°14.5 40.9 339° 12.1 A 6.5’ :26 22: ‘41 09: 0:22 
5 . 9° 41.6 23°05 . 54.2 S 10° 12 23: 9:16 : 1:14 
257° 14.7 41.8 354° 12.0 ° 3 6.4’ ° 21:41 :01 09:0 0:04 0: 
6 42.8 12.6 12.0" 23°11.9 ies 20° | 21: 22:30 23: Ue bene oS 
272°15 ‘ 3°4. .0 23° 6.3 ° 56 22: :20 ! 10:3 
: ata $01°43.8 . 11.9’ oe: 6.2’ a. = 22:15 7 23:41 ee 09:32 oe 
302°1 44.8 214.4 11.9" a GL ° | 22:25 ons : ons 17 
9 eee a5 7 37° 45.3 rere N23°30.4 me 54.2 40 29.38 eH 08:20 cae 09:57 
10 5.6 se 52°16.1 ©, 23°36. O54, 45° 3:38 = 08:11 : 09:34 
0 | suisse arr | sire is ai 58 5421 sao | aso “=| abet abst O96 
0 81°17 23°47, 8’ 54 ° : ae 07:48 09:06 
12 48.7 6 11.7’ 47.9 ; 2 52 93: : 00: 08:15 
2° 16.2 95°48 23° 5.7 54 54° 18 te 0:17 07: 08:47 
13 Ei $01°4 3 11.6’ 53.5 ; oD 4 23: : 00: 7:34 : : 
17°16.4 9.6 110° : 23° 5.6 5 eS :28 Bas :28 : 07:56 
14 : 0°18.9 59.0 ; 4.2 56 93: : ‘ 07:27 08:25 
32°16.6 50.6 124°49. 11.6’ 5.5 54.2" 5 3:39 — 00:40 : 07:47 
15 : 4°49 .4 N24°04 4.2 58 23. = : 07:19 08:14 
47° 16.9 51.6 139° 11.5' 4 5.4’ S 60° 3:51 = 00:54 : 07:37 
16 ; : 9° 20. 24° ; 54.2’ 60 os - : 07:11 08: 
16 | eaeara 525 oe oe a eee a ae a 
7.3 ; 168° 5 74°90. 1 i : 06: : 07: 
18 coer 54.5 oe 114 4° 20.0 5.0" 54.2 Sun 50 06:58 7:31 
19 a7 7.5 $01°55 51.3 11.4’ 24° 25.0 ia 54.2" Day Eohet tame 07-11 
20 7°17.7 5 197°21 ‘ 24° 29.8 : 54.2" oo" Mer Mo 
122° 56.4 6 113° : 4.8" 12" M on 
21 17.9 : 211°51 3 N24° : 54.2’ mm: P. er.Pass. 
137° 57.4 9 11.3’ 34.5 ‘ Iss fan: ass U A 
22 7° 18.1 i 226°2 3 24° 47 54.2" 2 ss hh: pper L ge 
152°18.3 - 58.4 | 240° 21 11.2' 392 46° 4.2 5 | 08:13 :mm_ | hh:mm ower | 18-20 
23 167°18.5 01°59.3 ee 11.2' sped 45’ 54.3' 26 | 08:34 a 11:52 . hh:mm_ | 81-65% 
: 02°00 2.5 1 ai 4°48.1 2 54.3’ 27 08: 44 1 ‘ 2:52 " 0 
SD.=15.9 d= 3 | 260°52.6 111 ee ee pee eee ane Ips 15:14 | 
=-1.0 11 54°56. 4.2' ; 1:51 04: 16:00 | | ) 
4° 56.6 aL 54.3 4:24 eae tl? 
S.D.=14.8 : 54.3’ : ‘ 
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September 28, 29, 30 (Tue., Wed., Thu.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 6°59.0 | 140°30.6  $19°31.3 | 178°57.0 $02°40.6 41°14.1 $14°58.0 57°20.7  $19°18.5 Alpheratz 357° 37.2 29°12.7 
1 22°01.4 | 155°30.3 32.2 | 193°57.9 41.3 56°16.7 58.0 | 72°23.2 18.5 Ankaa 353°09.4. = -42°11.3 
2 37°03.9 | 170°29.9 33.1 | 208°58.9 41.9 | 71°19.3 58.1 | 87°25.7 18.5 Schedar  349°33.5 56°39.3 
3 52°06.4 | 1859296 ++ 34.1 | 223°599 ++ 426 86°22.0 ++ 581 | 102°282 ++ 185 Diphda 348°49.7 —--17°52.0 
4 67°08.8 | 200°29.3 35.0 | 239°00.9 43.2 | 101°24.6 58.2 | 117°30.7 18.5 Achernar 335°21.7 -57°07.5 
5 82°11.3 | 215°28.9 35.9 | 254°01.8 43.9 | 116°27.2 58.2 | 132°33.3 18.5 Hamal — 327°53.9 23° 33.9 
6 97°13.8 | 230°28.6  $19°36.8 | 269°02.8  $02°44.5 | 131°29.8 $14°58.3 | 147°35.8 $19°18.6 Polaris — 314°55.0 89°21.1 
7 | 112°16.2 | 245°28.2 37.8 | 284°03.8 45.2 | 146°32.5 58.3 | 162°38.3 18.6 Acamar — 315°13.5 —-40°12.9 
8 | 127°18.7 | 260°27.9 38.7 | 299°04.7 45.9 | 161°35.1 58.4 | 177°40.8 18.6 Menkar = 314°08.7 10.2 
9 142°21.2 | 275°27.5 -+ 39.6 | 314°05.7 -+ 465 | 176°37.7 ++ 58.4 | 192°43.3 ++ 18.6 Mirfak = 308°31.7 0 49°'56.1 
10 | 157°23.6 | 290°27.2 40.5 | 329°06.7 47.2 | 191°40.3 58.5 | 207°45.8 18.6 Aldebaran = 290°'42.6 16° 33.2 
11 | 172°26.1 | 305°26.8 41.5 | 344°07.6 47.8 | 206°43.0 58.5 | 222°48.4 18.6 Rigel 281 °06.4 -8°10.5 
% 2 é é é e ‘ | 2 Capella 280° 25.7 46°01.0 
12 187°28.5 | 320°26.5  $19°42.4 | 359°08.6  $02°48.5 | 221°45.6 $14°58.6 | 237°50.9 $19°18.6 Bellatrix  278°25-7 6°20 2 
13 202°31.0 | 335°26.1 43.3 14°09.6 49.2 | 236°48.2 58.6 | 252°53.4 18.7 Elnath 978°05 2 28°37 5 
14 | 217°33.5 | 350°25.8 44.2 29°10.5 49.8 | 251°50.8 58.7 | 267°55.9 18.7 ian. “Seedy A ea 
15 | 232°35.9 5925.5 ++ 45.1 | 449115 ++ 50.5 | 266°53.4 ++ 58.7 | 282°584 ++ 18.7 ere S78PEE Oo one 
16 | 247°38.4 | 20°25.1 46.0 | 59°12.5 51.1 | 281°56.1 58.8 | 298°00.9 18.7 Caos BGaeRT6. ~ 2622401 
° ° ° ° ° . a 
17 | 262°40.9 | 35°24.8 47.0 | 74°13.5 51.8 | 296°58.7 58.8 | 313°03.5 18.7 Siar Coenooae> leon 6 
18 277° 43.3 50° 24.4 $19° 47.9 89°14.4 S$02°52.5 312°01.3 $14°58.9 328°06.0 $19°18.7 Adhara 255°08.0 -28°59.8 
19 292° 45.8 65° 24.1 48.8 | 104°15.4 53.1 | 327°03.9 58.9 | 343°08.5 18.7 Procyon 244°53.8 5° 10.3 
20 | 307°48.3 | 80°23.7 49.7 | 119°16.4 53.8 | 342°06.6 59.0 | 358°11.0 18.7 Pollux 243°20.7 27°58.4 
21 322°50.7 95° 23.4 ++ 50.6 | 134°17.3 ++ 54.4 | 357°09.2 ++ 59.0 13°13.5 ++ 18.8 Avior 234° 16.1 -59°34.4 
22 | 337°53.2 | 110°23.0 51.5 | 149°18.3 55.1 12°11.8 59.1 | 28°16.0 18.8 Suhail 222°48.5 — -43°30.9 
23 352°55.6 125° 22.7 52.4 164°19.3 55.7 27° 14.4 59.1 43°18.6 18.8 Miaplacidus 221° 39.3 -69°48.0 
Mer.pass.:23:28 v-0.3 d-0.9 m-4.1 v1.0 d-0.7 m1.7 v2.6 d-0.1 m-2.6 v2.5 d-0.0 m0.5 Alphard 217°50.6 -8°44.9 
Regulus 207° 37.6 1°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.1 
Denebola 182° 28.0 4° 27.3 
0 7°58.1 | 140°22.3 §19°53.4 | 179°20.2 $02°56.4 | 42°17.0 $14°59.2 | 58°211 $19°18.8 Gienah 175°46.7.—--17°39.5 
1 23°00.6 | 155°22.0 54.3 | 194°21.2 57.1 57°19.6 59.2 | 73°23.6 18.8 Acrux  173°03.7  -63° 13.0 
2 38°03.0 | 170°21.6 55.2 | 209°22.2 57.7 | 72°22.3 59.3 | 88°26.1 18.8 Gacrux 171°552 57° 13.9 
3 53°05.5 185° 21.3 ++ 56.1 224° 23.1 ++ 58.4 87° 24.9 ++ 59.3 103° 28.6 ++ 18.8 Alioth 166° 16.0 55°50.7 
4 68°08.0 | 200°20.9 57.0 | 239°24.1 59.0 | 102°27.5 59.4 | 118°31.1 18.8 Spica 158°25.5 -11°16.3 
5 83°10.4 | 215°20.6 57.9 | 254°25.1 02°59.7 | 117°30.1 59.4 | 133°33.7 18.9 Alkaid  152°54.6 49°12.5 
6 98°12.9 | 230°20.2 $19°58.8 | 269°26.0  $03°00.4 | 132°32.7 $14°59.5 | 148°36.2 $19°18.9 Hadar  148°40.4 — -60° 28.6 
7 113°15.4 | 245°19.9 19°59.7 | 284°27.0 01.0 | 147°35.3 59.5 | 163°38.7 18.9 Menkent 148°01.1 -36°28.5 
8 128°17.8 | 260°19.5 20°00.6 | 299°28.0 01.7 | 162°38.0 59.6 | 178°41.2 18.9 Arcturus 145°50.7 9°04.4 
9 143°20.3 | 275°19.2 ++ 01.5 | 314°289 ++ 02.3 | 177°40.6 -++ 59.6 | 193°43.7 ++ 189 Rigil Kent. 139°44.5  — -60°55.5 
10 158°22.8 | 290°18.8 02.4 | 329°29.9 03.0 | 192°43.2 59.6 | 208°46.2 18.9 Kochab —137°20.8 74° 04.2 
11 173°25.2 | 305°18.5 03.3 | 344°30.9 03.7 | 207°45.8 59.7 | 223°48.7 18.9 Zuben'ubi 136°59.3. — -16°07.7 
12 188°27.7 | 320°18.1 $20°04.2 | 359°31.8 $03°04.3 | 222°48.4  $14°59.7 | 238°51.2 $19°19.0 Alphecca 126° 06.3 26°38.8 
13 203°30.1 | 335°17.7 05.1 14°32.8 05.0 | 237°51.0 59.8 | 253°53.8 19.0 Antares 112°19.3 -26°28.7 
14 | 218°32.6 | 350°17.4 06.0 | 29°33.8 05.6 | 252°53.7 59.8 | 268°56.3 19.0 Atria = 107°16.1 — -69°04.1 
15 233°35.1 5°17.0 -+ 06.9 44°34.7 ++ 06.3 | 267°56.3 ++ 59.9 | 283°58.8 ++ 19.0 Sabik — 102°06.0— -15° 45.0 
16 248° 37.5 20°16.7 07.8 59°35.7 06.9 | 282°58.9 14°59.9 | 299°01.3 19.0 Shaula 96°14.1 — -37°07.2 
17 | 263°40.0 | 35°16.3 08.7 | 74°36.7 07.6 | 298°01.5 = 15°00.0 | 314°03.8 19.0 Rasalhague = 96" 01.1 2°°32.9 
1s | 278°42.5 | 50°16.0 $20°09.6 | 989°37.6 $03°08.3 | 313°04.1 $15°00.0 | 329°06.3 $19°19.0 2 Se Bees ee 
19 | 293°44.9 | 65°15.6 10.5 | 104°38.6 08.9 | 328°06.7 00.1 | 344°08.8 19.0 ae aie Baka aedae 
20 | 308°47.4 | 80°15.3 11.4 | 119°39.6 09.6 | 343°09.3 00.1 | 359°11.3 19.0 ‘i ae geet i ete a 
21 323°49.9 95° 14.9 ++ 12.3 | 134°40.5 ++ 10.2 | 358°11.9 -+ 00.2 14° 13.9 ++ 19.1 mes sotoos  peee Z 
22 338°52.3 | 110°14.6 13.2 | 149°41.5 10.9 13°14.6 00.2 29° 16.4 19.1 Se. app eeeibt 
° ° ° ° . =) . 
23 | 353°54.8 | 125°14.2 14.1 | 164°42.5 11.6 28°17.2 00.2 | 44°18.9 19.1 a heard ae 
Mer. pass. :23:24 v-0.3 d-0.9 m-4.1 v1.0 d-0.7 m1.7 v2.6 d-0.0 m-2.6 v2.5 d-0.0 m0.5 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0  -46°51.5 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.5 
0 8°57.3 | 140°13.8  $§20°15.0 | 179°43.4 $03°12.2 | 43°19.8 $§15°003 | 59°21.4 $19°19.1 Scheat = 13°47.5 2812.1 
1 23°59.7 | 155°13.5 15.9 | 194°44.4 129 | 58°22.4 00.3 | 74°23.9 19.1 Markabs— AS: 32:3 _~1be10s4 
2 39°02.2 | 170°13.1 16.8 | 209°45.4 13.5 | 73°25.0 00.4 | 89°26.4 19.1 Sep 28 Tue SHA Mer.pass 
3 54°04.6 | 1859128 ++ 17.7 | 224°463 ++ 14.2 88°27.6 ++ 004 | 1049289 ++ 191 Venus 133°31.7 14:38 
4 69°07.1 | 200°12.4 18.6 | 239°47.3 14.8 | 103°30.2 00.5 | 119°31.4 19.1 Mars  171°58.0 12:03 
5 84°09.6 | 215°12.1 19.5 | 254°48.3 15.5 | 118°32.8 00.5 | 134°34.0 19.2 Jupiter 34°15.1 21:11 
6 99°12.0 | 230°11.7  $20°20.3 | 269°49.2  $03°16.2 | 133°35.4 $15°00.6 | 149°36.5 $19°19.2 Saturn 50°21.7 20:07 
7 114°14.5 | 245°11.3 21.2 | 284°50.2 16.8 | 148°38.1 00.6 | 164°39.0 19.2 
8 129°17.0 | 260°11.0 22.1 | 299°51.2 17.5 | 163°40.7 00.6 | 179°41.5 19.2 || SeP ae eee a 
9 144°19.4 | 275°10.6 ++ 23.0 | 314°521 ++ 181 | 178°43.3 ++ 00.7 | 194°440 ++ 192 Mars: 171922 1 12.02 
10 159°21.9 | 290°10.3 23.9 | 329°53.1 18.8 | 193°45.9 00.7 | 209°46.5 19.2 Jupiter 34°18.9 91:07 
11 174°24.4 | 305°09.9 24.8 | 344°54.1 19.5 | 208°48.5 00.8 | 224°49.0 19.2 aca 50°23.0 20:03 
12 189°26.8 | 320°09.6  $20°25.7 | 359°55.0 $03°20.1 | 223°51.1 $15°00.8 | 239°51.5 $19°19.2 
13 204°29.3 | 335°09.2 26.5 14°56.0 20.8 | 238°53.7 00.9 | 254°54.0 19.2 Sep 30 Thu SHA — Mer.pass 
14 219°31.8 | 350°08.8 27.4 29°57.0 21.4 | 253°56.3 00.9 | 269°56.5 19.3 Venus — 131° 16.6 14:39 
15 | 234°34.2 5°08.5 ++ 28.3 | 44°57.9 ++ 22.1 | 268°58.9 ++ O1.0 | 284°59.0 ++ 19.3 Mars 170°46.2 12:00 
16 | 249°36.7 | 20°08.1 29.2 | 59°58.9 22.7 | 284°01.5 01.0 | 300°01.6 19.3 Jupiter 3422.5 21:03 
17 264°39.1 35°07.8 30.1 74°59.9 23.4 | 299°04.1 01.0 | 315°04.1 19.3 Saturn 50° 24.1 19:59 
1g | 279°41.6 | 50°07.4 $§20°30.9 | 90°00.8  $03°24.1 | 314°06.7 $15°01.1 | 330°06.6  $19°19.3 Horizontal parallax 
19 | 294°44.1 65°07.0 31.8 | 105°01.8 24.7 | 329°09.3 01.1 | 345°09.1 19.3 Venus? 0.2 
20 | 309°46.5 80°06.7 32.7 | 120°02.7 25.4 | 344°11.9 01.2 0°11.6 19.3 Mars: 01 
21 | 324°49.0 | 95°063 ++ 33.6 | 135°03.7 ++ 26.0 | 3599145 ++ 01.2 15°14.1 ++ 19.3 
22 | 339°51.5 | 110°05.9 34.4 | 150°04.7 26.7 14°17.2 01.3 | 30°16.6 19.3 
23 | 354°53.9 | 125°05.6 35.3 | 165°05.6 27.3 29°19.8 01.3 | 45°19.1 19.4 
Mer. pass. :23:20 v-0.4 d-0.9 m-4.1 v1.0 d-0.7 m1.7 v2.6 d-0.0 m-2.6 v2.5 d-0.0 m0.5 
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: S 
Tr un 
ec 
1 182°18.8 Se GHA Moon 
197°19 01.3 3S V 
2 .0 284° 22 Dec 
212°19.2 02.3 a 11.0° d 
3 298°52.7 : N25° HP 
4 227° 19.4 03.2 | 313°22. 11.0" 300-6 4.0" L 
242° 19 - 04.2 °22.7 11.0" 25°04.6 0" 54.3) at: Twilight 
5 ¥ 6 327°52.6 a; 25°0 3.9 54.3" Naut : 
: 257° 19.8 a 342° 22.5 10.9' pe 3.8" ao Neel ones civil | Sunrise | Su 
7 272° 20.0 eae 6.2 356°52.4 10.9’ 95° ee 3.6 a N 70° 3:39 05:03 nset ie ‘Twilight 
8 287° 20.2 02°07.1 soars 10.8’ on 3.5' ae 68° 03:53 05:07 06:11 oe ivil Naut 
302° 20 08.1 2 10.8" 34 i 04:04 06: 8:35 : 
9 ae 25°52.0 8 N25° < 54.3’ 66° 05:11 :08 17: : 9:57 
10 alas : a 40°21.7 ee eae 33° 54.3" 64° ran 05:14 oe io Hae ‘yaa 
11 54°51 a 25°28. 3.2' = 62° 05:16 17: 27 ; 
347°21.1 11.0 2514 10.7’ 5°28.8 54.3 04:26 06:03 :34 : 9:34 
12 : 69°21.1 oe 25° 3.1 5A 60° : 05:18 : 17:3 8:25 : 
13 oe asin 83°50.7 10.6 ea oe cra || N 58° os 05:0 06:01 ee ee i940 
- = 98°20 25°37 8 54.4 56° 35 052 17:38 21 9: 
32°21 13.9 3 10.6 ‘5. 27 04:39 21 06: 18:19 13 
15 7 112°49 6 -N25° T 544 54° 05:2 :00 19: 
47°21 14.9 9 10.5’ 5°40.1 ; : 04:42 :22 05: 17:39 ; :08 
16 9 : 127°19 : 25° 2.6 52° 05:2 :59 : 18:18 
62°22 15.9 A 10.5’ 5° 42.6 eas 04:45 :23 05: 17:40 19:04 
17 A 141° 48 3 25° 2.4 50° 05:2 58 1 8:17 
77° 22.3 16.9 | 156° 9 10.5’ 5°45.0 33° 54.4 04:47 124 05:58 7Al 18. 9:00 
18 : 17 56°18.3 ; 25°47 3 54.4 45° OA: 05:25 : 17:42 :16 18. 
92°22 8 170° 10.4’ 3 2.2" i 4:52 : 05:57 8:1 :57 
19 5 s02° 47.7 25°49 54 N 40° 05:26 17:42 o 8: 
107° 22 2°18.8 10.4’ . 2.1’ < 04: 05:56 : 8: = 
20 7 185°17 25°51 54 35° 5605: 17:44 a2 
122°22 19.8 Al 10.4' 4 2.0' 4 04: :27 05: : 18: 8:52 
21 9 199° 46 4 N25° 0 5A 30° :59 05: 5:54 13 18: 
137° 23 20.7 4 10.3’ 5°53.3 5 05: :28 05: 17:45 8:47 
22 2 : 214°15 3 25° 1.8’ 20° :01 05: 5:53 8:12 
152°23 21.7 7 10.3" 5°55.1 54.5 05:0 28 (05: 17:47 8:44 
23 4 228° 45 3 25° 1.7’ N 10° :03 05: 5:52 8:12 
167° 23.6 22.7 2 0 10.3’ 5°56.7 ; 54.5 05:03 :28 05: 17:48 8:41 
43°14.3 25° 16 5 o° 05:28 50 | 17: 18:12 
SD.=16.0 23.7 257° 7 10.2’ ee, 15’ 4.5 05:02 ; 05:49 :50 8:1 18:39 
d=10 43.5 10.2” 25°59.6 5 54.5 S 10° 05:26 O54 17:52 a 2 8-37 
Wed | GHA ce eee ee Gel ages: ees 
S 1.2 04:55 05:45 8:14 
0 182° Dec .D.=14.8 54.5 30° 04:4 05:21 0 : 17:55 8:38 
1 23.8 502° GHA 35° 49 05:17 5:43 175 8:16 
2 197° 24.0 . 272°12.7 me Dec 40° 04:44 05:14 05:41 ca 18:20 ewe 
3 sea ee 286°41.9 10.2' N26°02 d HP 45° ee 05:10 05:39 18-02 8:24 fen 
: aces So oe ioe eee. ee S 50° 31 0506 08:36 on. ea = 
5 24.6 5 315° 40 10.1’ 26° 7 1.0’ ae ° 04:22 ’ 5:36 18: 18:31 ‘o7 
ji 257° 24.8 28.5 | 330° os 10.1' ae 6a 54.6 oe 04:18 a 05:33 ue 8:35 19:03 
272°25 29.5 | 344°38. 10.1’ 047 20.7" 54.6’ 4° | 04:13 4:58 05: 18:08 9:10 
7 0 §02° 4° 38.2 26°0 a 54.6" 56° : 04:5 :32 8:41 
287° 25 02° 30.5 10.0' 54 0.6 6 04:07 :55 05: 18:09 9:20 
8 2 359°07 26°05 6 54.6" 58° 04:5 31 18:43 
302°25 31.4 3 10.0’ 9 04’ e 04:00 5205: ies 19:24 
9 4 13°3 0 N26° A 54.6" 5 60° : 04:4: :30 : 8:46 
10 317°25.6 ae eee 10.0’ 6°06.2 0.3" : 03:53 04: 8 05:28 oe had 
ia 332° 25.8 33.4 ae 5.3 10.0" 26°06.5 a 54.6" ‘44 05.26 18:14 aed 19:35 
12 oat 20 a || eres. 8 ae ao ae oe ce ee ae 8:58 9:42 
13 2°26.3 mre: a oe. poe. ast | ee ue Wed Th a ae 
14 pies e 86°01.0 9.9 26°06.2 -0.2' 54.7" N 70° - Tue oa 
15 26.7 3 100° 29 9.9’ N26° -0.3’ 54.7’ 68° Thu 
47°2 38.2 9 9.9" 6° 05.8 8 
16 6.9 z 2 114°58.8 9 26° . -0.5' 5 i 66° 
1 62°27.1 39.2 129°27. 9.9" 05.3 ~»=-0.6 4.8 
if 77°273 40.2 oe 98° 26° 04.6 oe 54.8" 64° 8.08 
18 estan 411 3°565 9.8" 26°038 7 54.8" 62° 9. 18:50 
1 27.5 : 158°25 8 26°09. -0.9" ; ° 19 20: 20:45 
9 107° $02°42 3 98° 6°02.9 54.8 60 9: 0:09 9 17:06 
ia 43 ee 98 oot ae ae Ne sie ee ia 15:55 — 18:04 
21 . : 187° 22 8 N26° -1L 54.8" 6 :20 21: : 15: 5 : 
137°28 44.1 9 9.3" 6°00.7 : 56 20: 1:12 :20 : 7:19 
22 1 3 201°51 8 25° -1.2’ 3 0:40 22:21 6:15 
152°28 45.0 ak 9.8" 5°59.4 54.9" 54 20: 21:32 14:54 6:50 
23 3 216° 20 8 25° -1.4' 6 0:57 22:39 15:4 
167° 28.5 46.0 5 5 9.3" 5°58.0 ; 54.9’ 52 1: 21:49 14:34 :49 16:2 
: 30° 49.2 : 25° -1.5 54.9' 50° 1:12 22: 22:54 5:28 127 
SD.=16.0 47.0 245° : 9.8" 56.4 -1.6’ 4.9 21:24 :04 23: 14:17 : 6:09 
120: = 18.0 25° 6 ' 45° : 22: :07 : 5:1 
d=- , 54.7 ; 54.9 5 AT 14: : 
Thu | GHA = el oe zis | 1350 14a 15:0 
0 182°2 Dec . S.D.=14.9 : 55.0’ 35° ee 23:03 43 13:24 eps 5:28 
1 197° 8.7 S02°47 HA Vv 30° 29 23:21 ae 13:0. 17 15:03 
2 4 ne 259° 46.7 oa Dec 4 20° Se 23:35 == ee 13:56 sae 
: 927°09.3 49.9 ao 15.5 97’ N25°50.9 — -2.0" a Ne 23:31 ae 00.01 12:32 hee 4:27 
242°29 - 50.8 fe al. See wee o° | 23510 00: 12:07 14:13 
5 5 303° 12 : 25° -2.2 : a 22 : 2:59 
257°29 51.8 9 97 5°46.6 $5.0" $ 10° 00: 11:45 3:49 
6 aa 8 nae 317°41.6 a 25°44.2 -2.3 55.0’ 20° = Gos :43 11.25 2:37 eae 
7 eae epee s 332° 10.3 97 25°41.7 oe 55.1" 30° ben 00:34 - *s66 12:16 ite 
8 2 8 | 346°39 25°3 -2.6' 55.1’ 35° 06 00: 1:25 1:56 
302°30 54.7 .0 97° 9.1 2 A 5 00: 0:59 ; 10:44 2:4 
9 soles 1°07 7 N25° 7 55.1 40° 20. OL: 01:50 1:34 oe 
5 if ; 5°3 A 0 1:14 10: : 
to | 332°908 eee eee = ee ey See ee gees Bee see. | apo: gee oa 
| 3eresia oro | 44°33 or 25°304 31 cea || $502 | 0 56 O13 O22 00:47 1035 oe 
12 : 58.6 4° 33.8 ; 25°27.3 -3.1' 55.2 52° 1:22 oe. : ee 35 ae 
2°31 . 59° 9.7" Sen -3.2' ; 01: :19 : 0: 1:31 
13 2 §02° 02.5 "25°24. 3. 55.2' 54° 34 02: 03:08 as 1: 
3 | arsia “sme | arse sr me 35582 sie | obas Gear 335 coo 9048 104s 
15 : : 87°59 wv N25° wes 55.2’ 58° :04 03: 35 : 09:35 : 
47°31 01.5 9 9.7’ 5°17.0 : ; 8 02. 3:04 08:35 10. 
16 8 . 102°28 a 25° -3.6 S 60° :23 03: 03:52 09:20 :33 
62°32 02.5 6 9.7 5°13.4 55.3" 0 02: 3:26 08:18 : O: 
17 0 116°57 a 25° -3.7' 47 03: 04:12 09:03 :18 
77° 32.2 03.5 | 131° 3 97 5°09.6 —-3.9" 55.3) 3.52 OA: 07.59 He 
18 : 04.4 1°26.1 aA 25°05.6 -3.9 55.3’ :37 07: 08:41 : 
19 pee 503°05.4 145°54.8 ae 25°01.5 — 55.3" Day euieeen Sun 34 08:14 ee 
20 ; 160° 23 , 24°57 4.0" 55.4’ anor ne : 
122°32 06.4 5 97 3 -4.3' 00 h Mer. Moon 
21 ae 07.3 174°52.2 9.7’ N24°53.0 ; 55.4’ mm:ss i Pass Mer.Pass. 
22 0 : 189° 20 : 24° -4.4 ; mm:ss Up A 
152°33 08.3 9 9.7’ 48.5 55.4 28 hh:mm per — Lo ge 
23 | 167°33.4 Seabee i. oe |e ee Hee Hee |eeae 
: 8 : , -4.7 =, :35 1: “mm : 
SD.=16 10.3 | 232° 184 9.8 24°39.2  -4.8" 55.5 30 | 09:5 09:45 Te 05:13 56-37% 
0  d=10 4729.8" 24° 34.4 : 55.5’ 55 10:05 50 06.04 1738 | - 
- - 24°29.4 ~4.9' 55.5! 11:50 06:55 18:29 ( , 
$.D=151 -5.1' 55.6" on 
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October 01, 02, 03 (Fri., Sat., Sun.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 9°56.4 | 140°05.2 $20°36.2 | 180°06.6 $03°28.0 44°22.4  $15°01.3 60°21.6  $19°19.4 Alpheratz 357°37.2 29°12.7 
1 24°58.9 | 155°04.9 37.1 | 195°07.6 28.7 59°25.0 01.4 | 75°24.1 19.4 Ankaa —-353°09.4. — -42°11.3 
2 40°01.3 | 170°04.5 37.9 | 210°08.5 29.3 74° 27.6 01.4 | 90°26.6 19.4 Schedar  349°33.5 56°39.4 
3 55°03.8 | 185°041 ++ 38.8 | 225°095 ++ 30.0 89°30.2 01.5 | 105°291 ++ 194 Diphda 348°49.7. —--17°52.0 
4 70°06.2 | 200°03.8 39.7 | 240°10.5 30.6 | 104°32.8 01.5 | 120°31.6 19.4 Achernar —335°21.7—-57°07.5 
5 85°08.7 | 215°03.4 40.5 | 255°11.4 31.3 | 119°35.4 01.6 | 135°34.2 19.4 Hamal —_327°53.9 23° 33.9 
6 | 100°11.2 | 230°03.0 $§20°41.4 | 270°12.4 $03°32.0 | 134°38.0  $15°01.6 | 150°36.7  $19°19.4 Polaris = 314°53.9 89° 21.1 
7 | 115°13.6 | 245°02.7 42.3 | 285°13.3 32.6 | 149°40.6 01.6 | 165°39.2 19.4 Acamar = 315°13.5 40° 12.9 
8 | 130°16.1 | 260°02.3 43.1 | 300°14.3 33.3 | 164°43.2 01.7 | 180°41.7 19.5 Menkar = 314°08.7 a0. 
9 145°18.6 | 275°01.9 ++ 44.0 | 315°15.3 ++ 33.9 | 179°45.8 01.7 | 195°44.2 ++ 19.5 Mirfak = 308° 31.7 49 "96.1 
10 | 160°21.0 | 290°01.6 44.9 | 330°16.2 34.6 | 194°48.4 01.8 | 210°46.7 19.5 Aldebaran = 290°°42.5 1633.2 
11 | 175°23.5 | 305°01.2 45.7 | 345°17.2 35.2 | 209°51.0 01.8 | 225°49.2 19.5 Rigel 281 06.3 810.5 
12 | 190°26.0 | 320°00.8  $20°46.6 0°18.2 $03°35.9 | 224°53.6 s15°01.8 | 240°51.7 $19°19.5 ee Sane sere 
13 | 205°28.4 | 335°00.5 47.5 | 15°19.1 36.6 | 239°56.2 01.9 | 255°54.2 19.5 os - Beebe o nee gre 
14 | 220°30.9 | 350°00.1 48.3 30°20.1 37.2 | 254°58.8 01.9 | 270°56.7 19.5 ean aE eloa ea 
15 | 235°33.4 4°597 ++ 49.2 45°21.0 ++ 37.9 | 270°01.4 02.0 | 285°59.2 ++ 19.5 ee A70esAO one 
16 | 250°35.8 | 19°59.4 50.1 | 60°22.0 38.5 | 285°04.0 02.0 | 301°01.7 19.5 ‘Consous Reaeeae SESSA 1 
° ° ° ° ° 
17. | 265°38.3 34°59.0 50.9 75° 23.0 39.2 | 300°06.6 02.1 | 316°04.2 19.5 Bice” -gugedee.- .cigeul 5 
1s | 280°40.7 49°58.6  $20°51.8 90°23.9 $03°39.8 | 315°09.2  $15°02.1 | 331°06.7 $19°19.6 Adhara  255°08.0 —--28°59.8 
19 | 295°43.2 64°58.3 52.6 | 105°24.9 40.5 | 330°11.8 02.1 | 346°09.2 19.6 Procyon 244°53.7 5°10.3 
20 310° 45.7 79°57.9 53.5 120° 25.9 41.2 345°14.4 02.2 1°11.7 19.6 Pollux 243° 20.7 27°58.4 
21 | 325°48.1 94°57.5 ++ 543 | 135°268 ++ 418 0°17.0 ++ 022 16°14.2 ++ 196 Avior 234°16.1 ~~ -59°34.4 
22 340° 50.6 109°57.2 55.2 150° 27.8 42.5 15°19.6 02.3 31°16.7 19.6 Suhail 222°48.5 -43°30.9 
23 | 355°53.1 | 124°56.8 56.1 | 165°28.7 43.1 30°22.2 02.3 46°19.2 19.6 || Miaplacidus  221°39.3 — -69°48.0 
Mer.pass.:23:16 v-0.4 d-0.9 m-4.1 v1.0 d-0.7 m1.7 v2.6 d-0.0 m-2.6 v2.5 d-0.0 m0.5 Alphard 217°50.6 -8°44.9 
Regulus 207°37.6 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.1 
Denebola 182° 28.0 4° 27.2 
0 10°55.5 | 139°56.4  $§20°56.9 | 180°29.7 $03°43.8 45°24.8  $15°02.3 61°21.7 $19°19.6 Gienah 175°467  ~—--17°39.5 
1 25°58.0 | 154°56.1 57.8 | 195°30.7 44.4 60° 27.4 02.4 76° 24.2 19.6 Mert 173°03.7 -63° 13.0 
2 41°00.5 | 169°55.7 58.6 | 210°31.6 45.1 75°29.9 02.4 | 91°26.7 19.6 Gacrux 171°552 -57°13.9 
3 56°02.9 184°55.3 20°59.5 225° 32.6 ++ 45.8 90°32.5 ++ 02.5 106° 29.2 ++ 19.6 Alioth 166° 16.0 55°50.7 
4 71°05.4 | 199°55.0 21°00.3 | 240°33.6 46.4 | 105°35.1 02.5 | 121°31.8 19.7 Spica 158°25.4 —--11° 16.3 
5 86°07.9 214°54.6 01.2 255° 34.5 47.1 120° 37.7 02.5 136° 34.3 19.7 Alkaid 152°54.6 49° 12.5 
6 101°10.3 | 229°54.2 $§21°02.0 | 270°35.5  $03°47.7 | 135°40.3 $15°02.6 | 151°36.8 $19°19.7 Hadar  148°40.4 —- -60° 28.6 
7 116°12.8 | 244°53.8 02.9 | 285°36.4 48.4 | 150°42.9 02.6 | 166°39.3 19.7 Menkent  148°01.1 = -36°28.5 
8 131°15.2 | 259°53.5 03.7 | 300°37.4 49.0 | 165°45.5 02.7 | 181°41.8 19.7 Arcturus 145°50.7 9°04.4 
9 146°17.7 | 274°53.1 ++ 046 | 315°38.4 ++ 49.7 | 180°481 ++ 02.7 | 196°443 ++ 19.7 Rigil Kent.  139°44.5  — -60°55.5 
10 | 161°20.2 | 289°52.7 05.4 | 330°39.3 50.4 | 195°50.7 02.7 | 211°46.8 19.7 Kochab _—_137°20.8 74° 04.2 
11 | 176°22.6 | 304°52.4 06.3 | 345°40.3 51.0 | 210°53.3 02.8 | 226°49.3 19.7 Zuben'ubi 136°59.3.—— -16° 07.7 
12 191°25.1 | 319°52.0 $21°07.1 0°41.2 $§03°51.7 | 225°55.9 $15°02.8 | 241°51.8 $19°19.7 Alphecca 126° 06.3 26°38.8 
13 | 206°27.6 | 334°51.6 07.9 | 15°42.2 52.3 | 240°58.5 02.8 | 256°54.3 19.7 Antares = 112°19.3-26°28.7 
14 | 221°30.0 | 349°51.2 08.8 | 30°43.2 53.0 | 256°01.1 02.9 | 271°56.8 19.7 Atria 107°16.2 -69°04.1 
15 | 236°32.5 4°50.9 -+ 09.6 45°44.1 ++ 53.6 | 271°03.7 *+ 02.9 | 286°59.3 ++ 19.8 Sabik = 102°06.0_— - 545.0 
16 | 251°35.0 | 19°50.5 10.5 | 60°45.1 54.3 | 286°06.3 03.0 | 302°01.8 19.8 Shaula 9614.1 -37°07.2 
17 | 266°37.4 | 34°50.1 11.3 | 75°46.0 55.0 | 301°08.8 03.0 | 317°04.3 19.8 || Rasalhague = 96" 01.1 27329 
1g | 281°39.9 | 49°498 219122 | 90°47.0 $03°55.6 | 316°11.4 $15°03.0 | 332°06.8 si9°198 || ape cee ee 
19 | 296°42.3 64°49.4 13.0 | 105°48.0 56.3 | 331°14.0 03.1 | 347°09.3 19.8 one si : Saka. aetie 
20 | 311°44.8 79°49.0 13.8 | 120°48.9 56.9 | 346°16.6 03.1 2°11.8 19.8 , ae eet Deeie a 
21 | 326°47.3 94° 48.6 ++ 14.7 | 135°49.9 ++ 57.6 1°19.2 *+ 03.2 17°14.3 ++ 19.8 ae poenee. peee g 
22 | 341°49.7 | 109°48.3 15.5 | 150°50.8 58.2 16°21.8 03.2 32°16.8 19.8 3 = aoe cae aaee 
23 | 356°52.2 | 124°47.9 16.3 | 165°51.8 58.9 31°24.4 03.2 47° 19.3 19.8 eh i an 
Mer. pass. :23:12 v-0.4 d-0.9 m-4.1 v1.0 d-0.7 m1.7 v2.6 d-0.0 m-2.6 v2.5 d-0.0 m0.5 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0  -46°51.5 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.5 
0 11°54.7 | 139°47.5  §21°17.2 | 180°52.8 $03°59.6 | 46°27.0 $15°03.3 | 62°218 $19°19.8 oa oe ae 
1 26°57.1 | 154°47.1 18.0 | 195°53.7 04°00.2 | 61°29.6 03.3 | 77°24.3 19.8 ats 32.32:3 me 194 
2 41°59.6 | 169°46.8 18.8 | 210°54.7 00.9 76° 32.2 03.3 92°26.8 19.9 Oct 01 Fri SHA Mer.pass 
3 57°02.1 | 184°46.4 ++ 19.7 | 225°556 ++ 015 91°34.7. ++ 03.4 | 1079293 ++ 19.9 Venus —_ 130°08.8 14:40 
4 72°04.5 | 199°46.0 20.5 | 240°56.6 02.2 | 106°37.3 03.4 | 122°31.8 19.9 Mars 170° 10.2 11:59 
5 87°07.0 | 214°45.6 21.3 | 255°57.6 02.8 | 121°39.9 03.4 | 137°34.3 19.9 Jupiter 34° 26.0 20:59 
6 102°09.5 | 229°45.3  $21°22.2 | 270°58.5  $04°03.5 | 136°42.5 $15°03.5 | 152°36.8  $19°19.9 Saturn 50°25.2 19:55 
7 117°11.9 | 244°44.9 23.0 | 285°59.5 04.2 | 151°45.1 03.5 | 167°39.2 19.9 
8 | 132°14.4 | 259°44.5 23.8 | 301°00.4 04.8 | 166°47.7 03.6 | 182°41.7 19.9 || Oct vo ence acter 
9 147°16.8 | 274°44.1 ++ 24.6 | 316°01.4 ++ 05.5 | 181°50.3 ++ 03.6 | 197°44.2 ++ 19.9 Mars 169° 34.2 11:57 
10 | 162°19.3 | 289°43.7 25.5 | 331°02.3 06.1 | 196°52.8 03.6 | 212°46.7 19.9 Jasiter 34°20.2 20:55 
11 | 177°21.8 | 304°43.4 26.3 | 346°03.3 06.8 | 211°55.4 03.7 | 227°49.2 19.9 Sit 50° 26.2 1561 
12 | 192°24.2 | 319°43.0 $21°27.1 1°04.3. $04°07.4 | 226°58.0 $15°03.7 | 242°51.7. $19°19.9 
13. | 207°26.7 | 334°42.6 27.9 16°05.2 08.1 | 242°00.6 03.7 | 257°54.2 19.9 || Oct 03 Sun SHA — Mer.pass 
14 | 222°29.2 | 349°42.2 28.8 31°06.2 08.7 | 257°03.2 03.8 | 272°56.7 20.0 Venus 127°52.8 14:41 
15 | 237°31.6 4°41.9 ++ 296 | 46°07.1 ++ 09.4 | 272°05.8 ++ 03.8 | 287°59.2 ++ 20.0 Mars 168°58.1 11:56 
16 | 252°34.1 | 19°41.5 30.4 | 61°08.1 10.1 | 287°08.3 03.8 | 303°01.7 20.0 Jupiter 34°32.3 20:51 
17. | 267°36.6 34°41.1 31.2 76° 09.1 10.7 | 302°10.9 03.9 | 318°04.2 20.0 Saturn 50° 27.1 19:47 
1s | 282°39.0 49°40.7. $21°32.0 91°10.0 $04°11.4 | 317°13.5  $15°03.9 | 333°06.7 $19°20.0 Horizontal parallax 
19 | 297°41.5 64°40.3 32.9 | 106°11.0 12.0 | 332°16.1 04.0 | 348°09.2 20.0 Venus: 0.2 
20 | 312°43.9 79°40.0 33.7 | 121°11.9 12.7 | 347°18.7 04.0 3°11.7 20.0 Mars: 01 
21 | 327°46.4 94°39.6 8 =6+ + 345 | 1369129 ++ 133 2°213 ++ 04.0 18°14.2 ++ 20.0 
22 | 342°48.9 | 109°39.2 35.3 | 151°13.8 14.0 17°23.8 04.1 33°16.7 20.0 
23 | 357°51.3 | 124°38.8 36.1 | 166°14.8 14.7 32°26.4 04.1 48°19.2 20.0 
Mer. pass. :23:09 v-0.4 d-0.8 m-4.1 v1.0 d-0.7 m1.6 v2.6 d-0.0 m-2.5 v2.5 d-0.0 m0.5 
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h 
Fri Sun 
; GHA A 7 
ec 
1 eter S03°1 GHA 7 oon 
3 12°34.0 2 | 261°44.7 98°  N24° HP 
227°34.2 13.2 | 276°13. 9.8" 24.30 -5.2 L : 
4 242° : » 14.1 13.5 98 24°19.0 : 55.6' at. Twilight 
5 34.4 : 290° 42 8 24° -5.3" , Naut 2 
257° 15.1 3 98" 13.6 55.6 3 iva | Sune 
34.6 305°11.1 8 24° -5.4 , N 72 0 i rise Sun - 
6 272°3 16.1 319°40. 9.3" 08.1 56 55.6 3:55 051 set Twilight 
7 polkas S$03°17.0 . 40.0 9.3° . 02.5 a 55.7 N 70° 04:06 j 17 06:24 an Civil Nout 
8 : 34°08.8 ; 3°567 5. 55.7 68° 5:19 : ; 
302°35 18.0 9.8" j -5.8' 5 | 04:15 06:20 8:19 
9 2 348° 37.7 : N23° : 55.7 66 05:22 17:16 9:40 
317°35 19.0 9.9" 50.9 : , | 04:23 06:17 18:17 
10 4 . 3°06.5 . 23° 4. -6.0 55.8" 64 5 05:23 17:20 z 19:2 
332° 35 19.9 99° 48-61 5.8 , | 0429 06:14 18:1 29 
11 6 17° 35.4 : 23° 6.1 55.8" 62 05:25 17:23 715 19:2 
347°35.8 20.9 32°04. 9.9" 38.7 “6.2' 5.8 60° 04:34. ~=—«O5: 06:12 8-13 :21 
12 2 2°04.3 23°32, 55.8" 0° | 04: :26 17:25 9:14 
13 a) leas 16°33.3 —. = ae N 58° at 05:27 oe 17:27 er 19:08 
14 6.2 61°0 ‘ 23°1 -6.5' 55.9" 56° 05:2 17:29 : 9:03 
| ea a Bal ic Sr] &) Se cag tear | ara aud 
16 36.6 * 3 90° 00.1 0 23°0 : -6.7" 55.9" 52° ‘ 05:29 05 17:32 :10 18: 
62°36 25.8 00-1 10.0" 6.0 -68' 5.9 04:50 06:04 : 8.0 55 
17 = 104°29.1 22° 6.8’ 56.0’ 50° 05:29 17:34 09 8 
77°37.0 26.7 118° : 10.0’ 59.1 -70' .0 .s 04:52 0 06:03 : 18:09 152 
18 2 58.1 : 22°52. 56.0' a3 04: 5:29 17:35 18:50 
19 a ee 133°27.1 ie ee — a N 40° ri 05:30 ae 17:36 ao 18:47 
20 eA 147°56.2 ‘ 22°37.7 * 56.1’ 35° 05:30 17:38 ; 8:46 
122°37 29.6 . 10.1’ : -7.3' 05:01 05:57 18:08 
21 6 162°25.3 : N22° 56.1’ 30° 05:30 : 17: 18:42 
137°37 30.6 . 10.1' 30.2 ; : 05:02 05:56 :41 18: 
22 8 é 176°54.4 : 22°92 -7.5 56.1' 20° 05:30 : 17:4 :08 18: 
152°38 31.6 4 10.1’ 27 = -7.6' 6.1 05:04 05:54 42 8. 8:39 
23 0 191°23.5 29° 7.6 56.2" N 10° 05:29 17-4 :08 : 
167° 38.2 32.5 | 205°52. 10.1’ 15.1 77) 6.2 05:03 05:51 “44 18: 8:37 
: 5 99° 7.7 1 0° 05:2 17: :08 : 
SD.=16.0 335 | 220°218 102 eo. a 2 ||, Seto: ia aos ee oe. ea re 
Sat a _ 21°51.4 pr oa ot 04:58 05:22 ase 17:53 18:11 a 
GH : 381 : : : ; : 18: : 
0 om Dec GHA SD =152 81" 56.3" Seige. “eae O53 | 17:56 ie 18:37 
1 4 $03° 35° | 04: 05:13 17:58 : 8:41 
197°38 34.5 vu 6 4:40 05:37 18:20 
2 6 234°50.9 Dec 40 05:10 18:02 18:4 
212°38 35.4 : 10.2’ d a 04:33 : 05:35 18:26 46 
3 8 249°20 : N21° HP 45 : 05:05 18:04 18:5 
227°39 36.4 1 10.2 43.2. -8.2" 04:25 05:33 8:30 a 
4 0 : 263° 49.4 : 21° 8.2 563° S 50° 05:00 18:07 8.5 
242°39.2 37.4 578° 18. 10.2' 34.9 , 6.3 04:1 05:30 18-34 59 
5 : 78° 18.6 : 21°2 -8.3 56.3" 52° 715 04: 18:09 19:0 
257°39.4 38.3 | 292°47. 10.3' 6.6 6.3 04:1 ‘54 05: 8:39 oe 
. 2°47 : 21° -8.4 ; 54° :10 04: :27 . 9: 
6 39.3 9 10.3’ 18.1 56.4 4 : 51 18:13 14 
272°39 : 307° 0.3 7g -8.6" 04:04 05:25 8:46 
7 6 503° 17.2 103’ 21°09.4 56.4’ 56° 04:48 18-14 : 9: 
87°39 40.3 0.3 oe -8.7' 03:58 05:23 18:4 25 
8 8 321°46 21°00.7 : 56.4’ 58° 04:44 18:16 49 19: 
302°40 41.2 5 10.3’ ; -8.8' : 03:51 05:22 : 8:52 :30 
9 0 336°15.8 : N20° 3 56.5’ S 60° 04:40 18:18 : 9: 
317° 40 42.2 : 10.4’ 51.8 20° 03:42 05:20 18:56 :36 
10 2 : 350° 45. : 20° 8.9 ; 04:35 18:2 : 19: 
ee ae mee sp gs[= [a ee 
6 . 19° 4. 4 20° ‘ -9.2' ete : oonrise i : 
12 45. 4.0 : 0° 24.5 56.6 Fri 9:58 
13 2°40.8 s03° : 34°13.4 oe 20°15 -9.3' 56.6’ N 72° Sat Sin Mo 
17° 03° 46.1 10.5 2 9 : Fri onset 
14 41.0 : 48° 4 20°0 A 56.6" N 70° ri S 
32° 47.1 2.9 10.5° 5.8 -9.5" 6 0 ie at 
15 etna a4 63°12.4 a 5 N19°56.2 5 567' 68° a Sin 
16 ae age dee Oe dees: ced! ; 66° 23:3 = 9.07 
: 62°41.6 49.0 92°1 9 10.5’ 46-5 -9.7' 56.7 64° 21:59 38 ae 9:30 : 
50.9 ; 10.6' 8 a 8 23: za 00: ; . :20 
92°42 121° 6 ° 0.0 ° :04 = :27 8:17 
19 0 $03° 10.6 ; 19°16.8 56.8" 60 23: aa 17:59 8.04 
107° 42 51.9 10.6 3 0.1' 3:25 00:44 17:55 : 
20 2 135° 40.2 19°06.7 569° || N 58° = 17:3 17:50 
122° 42 52.9 2 10.6" 0.2' 23:42 00:58 17:37 
21 4 150°09.9 : N18° : 56.9’ 56° é a 17:10 17:3 
137° 42 53.8 9 10.7’ 56.5 23:5 01: 7:22 39 
22 6 R 164°39.5 : 18° 0.3 , 54° ‘57 a 10 16: 7:2 
ee wer cur ge] &| = Bs a 
.0 : 193° 38.9 wv 18°2 , 5 B7. i 50° a 00:2 :30 1 : 6:58 : 
a == 6 (eee: 407 570’ || ase |= oe. i ite 
Sun GHA : : 18°03.7 ae 57.1’ N 40° ‘ . 00:50 ait 16:03 S 17:00 
0 | 182°43 a GHA a 2 35° | 00:18 01.20 02:13 iad ibs (1648 
1 1 $03° 30° 01:20 15:2 ; 16:43 
197°43 57.7 v 00:32 02:24 :25 16: 
2 3 222°38 Dec 20° 01:32 15:1 01 16: 
212°4 58.7 4 10.8" d 00:55 02:33 ‘1 5:4 6:32 
3 poe 03°59.6 a tan N17°52.8 a HP N10° | o1:16 er Gacn 14:58 — 6:24 
7 242°43.9 04°00.6 | 26 80 10.8’ 17°41.8 ca 57.1’ 0 01:35 ee 03:04 14:36 15-21 16:16 
7 257°44.1 01.5 pees 10.8" ee ca 57.2" S$ 10° | 01:54 2:26 03-17 a = 08 16:03 
6 , 02 7 10.9 19.5 : 57.2’ 20° : 02:42 :00 : 5:51 
272°44 5 | 295° 0.9 ° 1.2" 02:14 03:3 14:50 
7 3 s04° 07.6 , 17°08.2 ‘ 57.2’ 30° 03:00 30 13: 15:40 
287° 44 03.5 10.9 e 13! 02:37 03:4 :42 14: 
8 5 309°37.5 16°56.8 : 57.3" 35° 03:20 43 13: 4:36 15: 
302°.44 04.4 10.9" : 15° 02:51 03:59 :23 4: 5:29 
9 a 324°07.4 N16° 57.3’ 40° 03:32 : 13: :20 : 
317° 44 05.4 10.9" 45.3 03:06 : 04:08 00 «14: 5:17 
10 . 338°37.4 16° 16" 57.3’ 45° 03:45 12: :01 
332°4 06.4 : 11.0° 33.7 , 7.3 03:2 04:1 47 ; 15:04 
7 347° ae 07.3 353°07.4 1 . 16°22.0 17’ 57.4 S 50° 5 04:01 04. : 12:32 3:50 4:56 
s 45.3 a A 0 is#102 18° 574" eae 03:48 04:20 :31 12-14 13:38 14:46 
13 a 504°09.3 22°07.4 1 : 15°58.3 ie 57.4" 54° ae 04:29 ae 11:52 = 14:36 
14 5.7 36°37.4 15°46.3 9° 57.5" 56° 04:3 52 | 11: Bit 
32°45 10.2 eee 11.1 I 2.0 . 04:26 39 05:0 ‘41 12: 4:22 
15 9 51°07.5 N15°3 57.5" 58° 04:51 00 11: ‘57 1 
47° 46.1 11.2 OSs. 11.1’ 4.2 21 04:43 ; 05:0 :29 12: 4:16 
16 : . 65°37.6 15°2 1 57.5’ S 60° 05:04 :08 ll: ‘47 : 
62°46 12.2 ae 11.1 2.1 ; 5 05:04 : 05:1 15 ; 14:09 
17 3 80°07.7 15°0 2.2 57.6" 05:19 17 10: 2:36 
77° 46.4 13.1 94° : 11.1’ 9.8 23) 6 : 05:28 :58 12:23 4:02 
18 : 14. 37.8 , 14°57.4 3’ 57.6 ; 10:38 : 13:5 
19 ee $04°15 : maa : ea ae 57.7’ Day Egnvet oe 2:09 or 
20 . ; 23°38.1 i 4°32.4 : 57.7’ ooh e M M 
122° 16.0 a: 11.2' : 2.6 h er. oon 
21 nae 17.0 138°08.3 1 a Nie a ae mm:ss ie Pass Mer.Pass. 
22 47.2 oye 152°3 2 14° 2.7’ ; mm:ss ; Upper Age 
23 152°47.4 160 iene Lhe pee 2.8" ls 01 | 10:14 10 hh:mm_|_hh:mm Lower 24-26 
167°47.6 18.9 | 18 . 112" 54.2 oe, 7.8 02 | 10: :24 Aa : khan a 
: 1°39.0 : 13° 2.9 i 34 10: 1:50 ; 27-11% 
1 ; 41. 57. 03 0:4 07: 
ae Aes ee 941g 130) BE a ic a ae ora? 2003 | - 
=-1.0 3 13°15 3.0 57.9" 11:49 09:28 21:04 ( ) 
§.D.=15.7 3.1’ 57.9" 21:53 | \ 
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Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 12°53.8 | 139°38.4  $21°36.9 | 181°15.8  $04°15.3 47°29.0 $15°04.1 63°21.7  $19°20.0 Alpheratz  357°37.2 29°12.7 
1 27°56.3 | 154°38.1 37.8 | 196°16.7 16.0 | 62°31.6 04.2 | 78°24.2 20.0 Ankaa —353°09.4 — -42°11.3 
2 42°58.7 | 169°37.7 38.6 | 211°17.7 16.6 | 77°34.2 04.2 | 93°26.7 20.0 Schedar  349°33.5 56°39.4 
3 58°01.2 | 184°37.3 ++ 394 | 2269186 ++ 17.3 | 92°36.7 ++ 04.2 | 108°292 ++ 201 Diphda  348°49.7 —--17°52.0 
4 73°03.7 | 199°36.9 40.2 | 241°19.6 17.9 | 107°39.3 04.3 | 123°31.7 20.1 Achernar  335°21.7. —--57°07.6 
5 88°06.1 | 214°36.5 41.0 | 256°20.5 18.6 | 122°41.9 04.3 | 138°34.2 20.1 Hamal —327°53.9 23° 33.9 
6 103°08.6 | 229°36.2 $21°41.8 | 271°21.5 $04°19.2 | 137°44.5 $15°04.3 | 153°36.6  $19°20.1 Polaris 314°53.1 89°21.1 
7 | 118°11.1 | 244°35.8 42.6 | 286°22.5 19.9 | 152°47.1 04.4 | 168°39.1 20.1 Acamar 315° 13.5 -40°12.9 
8 | 133°13.5 | 259°35.4 43.4 | 301°23.4 20.6 | 167°49.6 04.4 | 183°41.6 20.1 Menkar = 314°08.7 10.2 
9 | 148°16.0 | 274°35.0 ++ 44.2 | 316°244 ++ 21.2 | 182°522 ++ 04.4 | 198°44.1 ++ 20.1 Mirfak = 308°31.7 4956.1 
10 | 163°18.4 | 289°34.6 45.0 | 331°25.3 21.9 | 197°54.8 04.5 | 213°46.6 20.1 Aldebaran = 290°42.5 0 16 °33.2 
11 | 178°20.9 | 304°34.2 45.8 | 346°26.3 22.5 | 212°57.4 04.5 | 228°49.1 20.1 Rigel = 281'°06.30 0-8 10.5 
12 | 193°23.4 | 319°33.9 §21°46.6 297.2 §04°23.2 | 228°00.0 $§15°04.5 | 243°51.6 §19°20.1 Se See eres 
13 | 208°25.8 | 334°33.5 47.5 16° 28.2 23.8 | 243°02.5 04.6 | 258°54.1 20.1 a ie aA ORL neste 
14 | 223°28.3 | 349°33.1 48.3 | 31°29.1 24.5 | 258°05.1 04.6 | 273°56.6 20.1 re sine ead 
15 | 238°30.8 49327 ++ 491 | 46°30.1 ++ 25.1 | 273°07.7 ++ 046 | 288°591 ++ 201 wae poten o oes 
16 | 253°33.2 | 19°32.3 49.9 | 61°31.1 25.8 | 288°10.3 04.7 | 304°01.6 20.2 Casa Bates esas 
° ° ° ° ° * = 
17 | 268°35.7 | 34°31.9 50.7 | 76°32.0 26.5 | 303°12.8 04.7 | 319°04.1 20.2 Sues “genase. Teen 6 
18 283° 38.2 49°31.5 $21°51.5 91°33.0 $04° 27.1 318°15.4 $15°04.7 334° 06.6 $19°20.2 Adhara 255°08.0 -28°59.8 
19 | 298°40.6 | 64°31.2 52.3 | 106°33.9 27.8 | 333°18.0 04.8 | 349°09.0 20.2 Procyon  244°53.7 5°10.3 
20 313°43.1 79° 30.8 53.0 121°34.9 28.4 | 348°20.6 04.8 4°11.5 20:2 Pollux  243°20.7 27°58.4 
21 328°45.6 | 94°304 ++ 53.8 | 1369358 ++ 29.1 3°23.1 ++ 04.8 19°14.0 ++ 20.2 Avior 234°16.0 --59°34.4 
22 343°48.0 | 109°30.0 54.6 | 151°36.8 29.7 18°25.7 04.9 34°16.5 20.2 Suhail 222°48.5 -43°30.9 
23 358°50.5 124° 29.6 55.4 166° 37.7 30.4 33° 28.3 04.9 49°19.0 20.2 Miaplacidus 221°39.3 -69° 48.0 
Mer.pass.:23:05 v-0.4 d-0.8 m-4.1 v1.0 d-0.7 m1.6 v2.6 d-0.0 m-2.5 v2.5 d-0.0 m0.5 Alphard 217°50.6 -8°44.9 
Regulus 207° 37.6 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°45.0 61° 38.0 
Denebola 182° 28.0 4° 27.2 
0 13°52.9 | 139°29.2 $21°56.2 | 181°38.7  $04°31.0 | 48°30.9 $15°04.9 | 64°21.5  $§19°20.2 Gienah 175°46.7.—--17°39.5 
1 28°55.4 154° 28.8 57.0 196° 39.6 31.7 63° 33.4 05.0 79° 24.0 20.2 Acrux 173°03.7 -63° 13.0 
2 43°57.9 | 169°28.5 57.8 | 211°40.6 32.3 | 78°36.0 05.0 | 94°26.5 20.2 Gacrux 171°552 57° 13.9 
3 59°00.3 | 1849281  -- 586 | 226°416 +--+ 33.0 | 93°38.6 -+- 05.0 | 109°290 ++ 202 Alioth  166°15.9 55°50.7 
4 74°02.8 | 199°27.7 21°59.4 | 241°42.5 33.7 | 108°41.1 05.0 | 124°31.5 20.2 Spica 158°25.5 -11°16.3 
5 89°05.3 214° 27.3 22°00.2 256° 43.5 34.3 123° 43.7 05.1 139° 34.0 20.2 Alkaid 152°54.6 49° 12.5 
6 104°07.7 | 229°26.9  $22°01.0 | 271°44.4 $04°35.0 | 138°46.3 $15°05.1 | 154°36.4 $19°20.2 Hadar 148°40.4 = -60° 28.6 
7 119°10.2 | 244°26.5 01.8 | 286°45.4 35.6 | 153°48.9 05.1 | 169°38.9 20.2 Menkent 148°01.1 = -36°28.5 
8 134°12.7 | 259°26.1 02.5 | 301°46.3 36.3 | 168°51.4 05.2 | 184°41.4 20.3 Arcturus  145°50.7 9°04.4 
9 149°15.1 | 274°25.8 ++ 03.3 | 316°47.3 ++ 36.9 | 183°540 ++ 05.2 | 199°43.9 ++ 203 Rigil Kent. 139°44.5 — -60°55.4 
10 164°17.6 | 289°25.4 04.1 | 331°48.2 37.6 | 198°56.6 05.2 | 214°46.4 20.3 Kochab 137°20.8 74° 04.2 
11 179°20.0 | 304°25.0 04.9 | 346°49.2 38.2 | 213°59.1 05.3 | 229°48.9 20.3 Zuben'ubi 136°59.3. — -16°07.7 
12 194°22.5 | 319°24.6  $22°05.7 °50.1 $04°38.9 | 229°01.7 $15°05.3 | 244°51.4 $19°20.3 Alphecca 126° 06.3 26°38.8 
13. | 209°25.0 | 334°24.2 06.5 | 16°51.1 39.6 | 244°04.3 05.3 | 259°53.9 20.3 Antares 112°19.3 -26°28.7 
14 224°27.4 | 349°23.8 07.2 31°52.0 40.2 | 259°06.8 05.4 | 274°56.4 20.3 Atria 107°16.2 — -69°04.1 
15 239°29.9 4°23.4 -+ 08.0 46°53.0 -+ 40.9 | 274°09.4 ++ 05.4 | 289°58.8 ++ 20.3 Sabik — 102°06.0— -15° 45.0 
16 | 254°32.4 | 19°23.0 08.8 | 61°54.0 41.5 | 289°12.0 05.4 | 305°01.3 20.3 Shaula 96°14.2 — -37°07.2 
17 | 269°34.8 | 34°22.6 09.6 | 76°54.9 42.2 | 304°14.5 05.4 | 320°03.8 20.3 Rasalhague =: 96" 01.2 2°32.9 
1s | 284°37.3 | 49°22.2 22°10.4 | 91°55.9  s04°42.8 | 319°17.1 $15°05.5 | 335°06.3 $19°20.3 . eee ce ee 
19 | 299°39.8 | 64°21.9 11.1 | 106°56.8 43.5 | 334°19.7 05.5 | 350°08.8 20.3 ane er Bae | aediee 
20 | 314°42.2 | 79°21.5 11.9 | 121°57.8 44.1 | 349°22.3 05.5 5°11.3 20.3 if ae seat i Reeiea 
21. | 3290°44.7 | 94°21.1 ++ 12.7 | 136°58.7 <+ 44.8 49248 ++ 05.6 | 20°13.8 <+ 203 cae aac geen 
22 | 344°47.2 | 109°20.7 13.5 | 151°59.7 45.4 19°27.4 05.6 | 35°16.2 20.3 ee Bacar cae aaeE 
° ° ° fo} ° os = cy 
23 | 359°49.6 | 124°20.3 14.2 | 167°00.6 46.1 34°29.9 05.6 | 50°18.7 20.3 rae hoear a Weeds 
Mer.pass.:23:01 v-0.4 d-0.8 m-4.1 v1.0 d-0.7 m1.6 v2.6 d-0.0 m-2.5 v2.5 d-0.0 m0.5 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0  -46°51.5 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.5 
0 14°52.1 | 139°19.9 §22°15.0 | 182°01.6 $04°46.7 | 49°325 $15°05.7 | 65°21.2 $19°203 Scheat 13 °47.9. 2812.1 
1 29°54.5 | 154°19.5 15.8 | 197°02.5 47.4 | 64°35.1 05.7 | 80°23.7 20.4 Matkabss 19732:3 7 = 1b210i4 
2 44°57.0 | 169°19.1 16.6 | 212°03.5 48.1 | 79°37.6 05.7 | 95°26.2 20.4 || Oct 04 Mon SHA Mer.pass 
3 59°59.5 | 184°18.7 ++ 17.3 | 2279044 ++ 48.7 | 94°40.2 ++ 05.7 | 110°28.7 ++ 204 Venus 126°44.6 14:42 
4 75°01.9 | 199°18.3 18.1 | 242°05.4 49.4 | 109°42.8 05.8 | 125°31.2 20.4 Mars  168°21.9 11:54 
5 90°04.4 | 214°17.9 18.9 | 257°06.3 50.0 | 124°45.3 05.8 | 140°33.6 20.4 Jupiter 34°35.2 20:46 
6 105°06.9 | 229°17.6  $22°19.6 | 272°07.3 $04°50.7 | 139°47.9 $15°05.8 | 155°36.1 $19°20.4 Saturn 50°27.9 19:43 
7 120°09.3 | 244°17.2 20.4 | 287°08.2 51.3 | 154°50.5 05.9 | 170°38.6 20.4 
8 | 135°11.8 | 259°16.8 21.2 | 302°09.2 52.0 | 169°53.0 05.9 | 185°41.1 dora) || Ose eee oe aches 
9 150°14.3 | 274°16.4 ++ 21.9 | 317°10.1 -+ 526 | 184°556  -- 05.9 | 200°436 ++ 204 hisve.? S467 oa. 11.53 
10 165°16.7 | 289°16.0 22.7 | 332°11.1 53.3 | 199°58.1 05.9 | 215°46.1 20.4 Sipites eran 90:42 
11 180°19.2 | 304°15.6 23.5 | 347°12.0 53.9 | 215°00.7 06.0 | 230°48.6 20.4 pane 50°28.6 19.30 
12 195°21.6 | 319°15.2  $22°24.2 2°13.0  $04°54.6 | 230°03.3  $15°06.0 | 245°51.0  $19°20.4 
13 210°24.1 | 334°14.8 25.0 17°13.9 55.3 | 245°05.8 06.0 | 260°53.5 20.4 || Oct 06 Wed SHA — Mer.pass 
14 225°26.6 | 349°14.4 25.7 32°14.9 55.9 | 260°08.4 06.0 | 275°56.0 20.4 Venus — 124°27.8 14:43 
15 | 240°29.0 4°14.0 ++ 26.5 | 47°15.8 ++ 56.6 | 275°11.0 ++ 06.1 | 290°58.5 ++ 20.4 Mars 167°09.5 11:51 
16 | 255°31.5 | 19°13.6 27.3 | 62°16.8 57.2 | 290°13.5 06.1 | 306°01.0 20.4 Jupiter 34''40.4 20:38 
17 270° 34.0 34°13.2 28.0 77°17.7 57.9 | 305°16.1 06.1 | 321°03.5 20.4 Saturn 50° 29.1 19:35 
1g | 285°36.4 | 49°12.8  $22°28.8 | 92°18.7 $04°58.5 | 320°18.6  $15°06.2 | 336°05.9  $19°20.4 Horizontal parallax 
19 | 300°38.9 | 64°12.4 29.5 | 107°19.6 59.2 | 335°21.2 06.2 | 351°08.4 20.4 Verius? 0.2 
20 | 315°41.4 | 79°12.0 30.3 | 122°20.6 04°59.8 | 350°23.8 06.2 6°10.9 20.4 Mars: 01 
21 330°43.8 | 949116 ++ 31.0 | 137°21.5 05°00.5 5°26.3 ++ 06.2 | 219134 ++ 205 
22 | 345°46.3 | 109°11.2 31.8 | 152°22.5 01.1 20°28.9 06.3 | 36°15.9 20.5 
23 0°48.8 | 124°10.8 32.5 | 167°23.4 01.8 | 35°31.4 06.3 | 51°18.4 20.5 
Mer. pass. :22:57 v-0.4 d-0.8 m-4.1 v1.0 d-0.7 m1.6 v2.6 d-0.0 m-2.5 v2.5 d-0.0 m0.5 
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h Sun M 
M 
= GHA Dec GHA 2 “ 
182°47.8 04°20 a d HP 
1 197° 48.0 ae ae 11.3’ N13°02.0 132° - Lat. Twilight . 
2 212° 48.2 228 5° 09.8 1.3’ 12°488 13.3’ 58.0 Naut. Civil Sunrise | Sunset Twilight 
3 227° 48.4 ‘ 239° 40.2 13’ 19° 3.3’ 58.0" N72° | 04: Civil Ni 
: te : me 254° 10.5 113’ ev -13.4 58.0’ Kae ; :10 05:30 06:38 16:57 on a 
: 4.7 ° “a . -13.5' , 4:19 : ; : 9:24 
5 | 257°48.7 S| eee: ae ee ee a Ce ee ee ee 
: 2724.9 $04°26.6 297°41.5 oe 11°54.9 -13.6 58.1’ eee gee ae tee 19:07 
7° 49.1 27.6 sae : N11°41.3 13.7’ , 4 04:38 05:3 : 11 18:02 1 : 
8 302° 49.3 eliagete: aie ieee. ee ee 62° : 33 06:21 | 17:15 oo 
; 286 | 326° ; 1927.6 -13.8' ' 04:42 05:34 : ; 18:02 18:57 
9 317° 49.5 42.3 11.4’ 11° 58.2 60° : 06:18 17:18 ; 
- 295 | 341° 1°13.8 9 -13.8" ' 04:45 05:34 06: ; 18:02 18:53 
10 332° 49.7 12.7 14 10° 58.2 é 6:15 17:20 : 
30.5 | 355° 59.9 — -13.9" , N 58 04:48 18:01 18:50 
11 347°49 9 55° 43.1 1.4' 10° 58.3 3 05:34 06:13 
31.5 10°1 oe 0°45.9 -14.0 ' 56 04:51 : 17:22 18:01 ; 
i 2250.1 soaraz4 | 24° a 7 10°39 ial’ 583" 54° | 04:53 ee esl ee. Se ie 
50.3 33.4 Sia. 4’ N10°17.8  -14 52 04:55 05: 26 18:01: 
14 32°50.5 ji 39°14.4 11.4’ 10° . -14.1 58.4’ 50° 2 5:34 06:08 17:28 8:42 
: 34.3 ° 0°03.7 — -14.2 , 04:57 05: : : 18:02 : 
3 | arses a] gorse HS past “tus saa’ || as° | 0500 o538 0503 | i733 18.02 1839 
50.8 36.3 Bae 5 09°35.1 0-14. ; N 40° : 33 18:02 18: 
17 77°51.0 : 82°45.8 11.5’ 09°20. -14.3 58.5" 5 05:02 05:33 06:00 : 8:36 
37.2 97°16 3 ; 9°20.7 -14.4 58.5" 35 05:03 : ; 17:36 18:03 
18 92°51.2 504° : 1.5 09°06.3 : 30° : 05:33 05:58 17: : 18:34 
; 04° 38.2 111° : -14.5 58.5’ 0 05:04 05: :38 18:04 18: 
19 107°51.4 11°46.8 15° Nos° 20° :32 05:56 174 8:33 
39.2 | 126° 08°51.8  -14.5 05:04 05:30 “1 18:04 18: 
20 122°51.6 6° 17.3 11.5’ ° 58.6 N 10° : 05:52 17:4 132 
40.1 | 140° 2 08°37.3  -14.6 05:03 05:27 me 18:07 18:3 
21 137°518 47.8 15 08° 58.6 ° 05:48 17: :32 
. - 411 ° 2 8°22.6 -14. , 0 05:00 ; 48 18:09 : 
22 152°52.0 42.0 155°18.3 0 115 08°08.0 -14 & — S 10° ee ae 17:52 18:12 peas 
23 167°52.2 6 peri 11.5 07°53.2 i. 58.7’ a0 ae 05:21 05:42 a : 18:36 
: 4°19. ; -14. 58.7’ 4:50 : : 18:1 : 
SD.=16.0 d= = 15 07°38.4-14.8 of. 30° | 04: 05:16 05:38 17:59 16: ss 18:41 
1.0 5 58.7 . 4:41 05:09 05:33 8:21 18:47 
a D.=15.9 35 04:35 05. : 18:04 18:28 18: 
GHA Dec ao? | 04:2 05 05:31 18:06 18. 8:56 
0 182° GHA y Dec 45° 05:01 05:28 18:10 - 19:02 
7 °52.3  $04°44.0 | 198°49.7 d HP 04:19 = 04:55 05.24 : 18:37 19:09 
: 197°52.5 44.9 | 213°20.2 15’ NO07°23.6 -14.9' 58.8" $50° | 04:08 04:47 ee ees 
212°52.7 45.9 oo 1.5 07°08.7 14 ae 52° 04:0 e 05:20 18:18 18: 
3 997° . 227°50.7. 11.5’ 5 9 = 58.8 02 04:44 05:1 :50 19:30 
4 a + 46.9 | 242°21.2 ei 06°53.7  -15.0’ 58.8" 54° | 03:56 04:40 ree 18:54 19:3 
S 242°53.1 478 | 256°51.7 1.5’ 06°387  «-15.0’ 58.9’ 56° 03.49 one 05:16 18:22 18:58 oO 
257 53.3 48.8 971°22.2 11.5’ 06° 23.6 -15.1 58.9° 58° 03:41 04:31 05:14 18:24 19:03 19:49 
: oe. S04° 49.7 Saceeo aa 06° 08.5 -15.1 58.9’ S 60° 03:32 04:25 foe 18:27 19:08 19:58 
7 : . 5 ° ; : 18: : 5 
i ae pl sees aaa NO5°53.3 -15.2' 59.0" 30 19:13 20:07 
9 se 51.7 314°53.6 oo 05°38.1 -15.2 59.0’ Lat. Moonrise 
317°54.0 526 aoe 1.5 05°22.9  -15.3” a Mon Tue Wed Moonset 
10 332° : 329°24.1 15° é 3 59.0 ° e Mon Ti 
11 oe 53.6 | 343°54.6 Te 05°07.6 = -15.3' 59.0" ae 01:05 03:31 05: ae Wed 
347°54.4 54.5 | 358°25.0 ue 04°52.2 -15.47 59.1 N 70° 01:29 aaiad 5:49 18:25 17:53 17:23 
12 2°54.6  $04°55.5 pee 3 04°36.8 -15.4 50.1’ 68° 01:48 : 05:49 18:12 17:49 
13 17° . 12°55.5 1.4" 3 . & : 03:49 05:48 : 17:27 
‘1 7°54.8 565 37°98.9 4° NO4°21.4 15.4" 59.1" 66 02:03 03:55 : 18:02 17:46 17:31 
i 32°55.0 57.4 41°56. 11.4 04°05.9 -15.5 59.2 64° 02:15 04:01 05:48 17:53 17:44 17:35 
e a - 58.4 ae me 03°50.4 -15.5" 59.2" 62° | 02:25 04:06 a ie 17:42 17:37 
17 ch ae 70°57.1 rei 03°34.9 -15.6 59.2’ 60° | 02:34 04:10 ap sts 17:40 17:40 
77°55.5 05°003 aneare 14’ 03°193  «-156' 59.2" N 58° aaa : 05:47 17:34 17:38 17:42 
18 92°55.7. + §05°01.3 ae 1.4 03°03.7 -15.6' 59.3’ 56° 02: 04:13 05:47 17:29 17: : 
19 107° 99°57.9 11.4 ° 9.3 48 04:16 =~ 05:4 37.0 «17:44 
20 oe 02.2 114°28.2 ae NO2°48.1 -15.6' 59.3’ 54° 02:54 04:19 :46 17:25 17:36 17:4 
21 _ 03.2 | 128°58.5 vs 02°324 -15.7' 59.3’ 52° | 02:59 04:22 ed tes 17:34 ee 
22 ace - 04.2 | 143°28.9 oe 02°16.7 15.7" 59.4’ 50° | 03:04 04:24 aps ae 17:33 i749 
152°56.4 05.1 eo 11.3’ 02°010 1 : 45° 03-1 : 05:46 17:14 17: — 
23 167° ; 157°59.1 13' ° 5.7’ 59.4" 14 04:29 05:46 :32 17:50 
56.6 0 5 : 01°45.3 = ' , ° : 17:07 : 
6.1 | 172°29.4 11.3" aie 15.8' 59.4 N40 03:23 04:33 17:30 17:53 
$D.=16.0 _ d=-1.0 1929.5 -15.8' 59.4’ Bees. ge ee gee, ee eee 
rr aan = S.D.=16.1 30° Gace. O44 ae mes 17.27 —‘:17.57 
ec : : Bopl fe : 
0 aEoe GHA v Dec ° | 03:47 04:46 05:45 17:25 17:59 
82° 56.8 S05°07 d HP N 10 03:57 16:43 17:23 
1 ° 0 | 186°59.7 12 ° : 04:50 05:44 ; ; 18:02 
2 ee 08.0 201° 29.9 re NO1° 13.7 -15.3' 59.5’ 0 04:06 04:55 05.44 i 17:20 18:05 
7.2 09.0 San, 00°57.9  -15.8" ; S 10° : :29 17:18 ; 
3 227° ; 216°00.1 1.2' 8 59.5" 04:15 04:59 . : 18:08 
4 pe * 09.9 | 230°30.3 11.2’ ee -15.8' 59.5’ 20° 04:24 05:04 aon 16:23 17:16 18:10 
5 Berea oo ee eee See 2) ee. see eee ae 
‘ : 259° 30.6 ' : -15.9' 59.6" 04:42 05: : : 17:11 18: 
6 272°57.9 § 11 $00°05.5 ; ° :13 05:43 16. 8:16 
; 05° 12.8 ; -15.9 59.6" 40 04:49 . 6:02 17:09 : 
7 287°58.1 oo ae | ee oe ee | ee ee 18:18 
8 302° : 288° 30.8 14 45. 5.9 59.6' s 05:20 05:43 : 18:20 
02"58.3 14.7 ° a: 00°37.3.--15.9" : S 50° : 15:50 17:05 
9 317° . 303° 00.8 1.0’ : 5.9 59.6 05:06 05:25 ; 18:22 
7°58.4 15.7 ° 00°53.2 —-15.9" 52° 05:43 15:42 
10 332°53.6 : 317° 30.9 11.0' 01°09.1 5.9 59.7’ . 05:11 05:27 05-43 ; 17:03 18:25 
1 | 347°58.8 ee. ee ee oe ee 2a oe 
. 346° 30.8 ; -15.9' 59.7’ 05:21 : ; 17:00 : 
12 2°59.0 505° 10.9 01°41.0 5 6 05:33 05:43 : 18:28 
: 05° 18.5 ° ; : -15.9 59.7’ 58 05:27 : 15:30 16:5 : 
13 17°59.2 19.5 100.8 10.9 S01°56.9 -15.9' S 60° 05.34 05:35 05:43 15:25 16. 9 18:30 
14 32° ; 15°30.7 0.9" 6 5.9° 59.7" : 05:39 05:43 ‘57 18:31 
2°59.4 20.5 ° : 02°12.9 -15.9’ : 15:19 16: 
15 47°59.5 ae 30°00.5 10.8" 02°28.8 a 59.8" . 55 18:34 
1 “eels 44°30.3 ; 715.9" 59.8" i 
i: ee 22.4 59°00.1 ae a. -15.9' 59.8" Day Bonet Time Mer. Mer.P Moor 
23.3 73°29. a 00.7 ~—-15.9" , 00 12 Peas: Age 
i: 93°00.1 $05°24.3 ae ne 03° 16.6 -15.9’ a mm:ss = mmi:ss co pee Lower 27-0 
108° 00.3 259 oo oT S03°32.5 ; 3 04 2 ‘mm hh:mm 5-0% 
20 123° 00.4 2} 102°29.3 10.7’ aseae. -15.9' 59.9" 1:11 11:20. 11:49 @ 
26.2 | 116° 3°48.4 — -15.9" 05 | 11:2 10:18 22: as 
> 138° 00.6 + 27.2 oe ae 04°04.3 -15.9" es 06 | 11: a. ae 11.48 11:07 a . 
22 153°00.8 . 131°28.5 06 Gaean 9’ = 59.9 ‘47:11:56 11.48 ve 23:31 
23 168°01.0 28.1 145°58.0 10.5’ ees -15.9' 59.9’ : :56 eins 
ae d 29.1 160°27.5 05" Gaeai -15.9 59.9' 
=16.0 d=-1.0 : -15.8’ 60.0’ 
S.D.=16.3 
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Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 15°51.2 | 139°10.5 $22°33.3 | 182°24.4  $§05°02.4 | 50°34.0 $15°06.3 | 66°20.8  $19°20.5 Alpheratz  357°37.2 29°12.7 
1 30°53.7 | 154°10.1 34.0 | 197°25.3 03.1 | 65°36.5 06.3 | 81°23.3 20.5 Ankaa —353°09.4.— -42° 11.3 
2 45°56.1 | 169°09.7 34.8 | 212°26.3 03.7 | 80°39.1 06.4 | 96°25.8 20.5 Schedar  349°33.5 56°39.4 
3 60°58.6 | 184°09.3 ++ 35.5 | 227°27.2 ++ 044 | 95°41.7 ++ 064 | 1119283 ++ 205 Diphda 348°49.7 —--17°52.0 
4 76°01.1 | 199°08.9 36.3 | 242°28.2 05.0 | 110°44.2 06.4 | 126°30.8 20.5 Achernar — 335°21.7 —--57° 07.6 
5 91°03.5 | 214°08.5 37.0 | 257°29.1 05.7 | 125°46.8 06.4 | 141°33.2 20.5 Hamal — 327°53.9 23° 33.9 
6 106°06.0 | 229°08.1  $22°37.8 | 272°30.1  $05°06.4 | 140°49.3 $15°06.5 | 156°35.7 $19°20.5 Polaris — 314°52.2 89°21.1 
7 | 1219085 | 244°07.7 38.5 | 287°31.0 07.0 | 155°51.9 06.5 | 171°38.2 20.5 Acamar — 315°13.5 40° 12.9 
8 | 136°10.9 | 259°07.3 39.3 | 302°32.0 07.7 | 170°54.4 06.5 | 186°40.7 20.5 Menkar 314 08.7 4710.5 
9 | 151°13.4 | 274°06.9 ++ 40.0 | 317°329 ++ 083 | 185°57.0 ++ 065 | 201°43.2 ++ 205 Mirfak = 308"°31.7 0 49°'56.2 
10 | 166°15.9 | 289°06.5 40.8 | 332°33.9 09.0 | 200°59.5 06.6 | 216°45.6 20.5 Aldebaran 290" 42.5 1633.2 
11 ] 181°18.3 | 304°06.1 41.5 | 347°34.8 09.6 | 216°02.1 06.6 | 231°48.1 20.5 Rigel 281 06.3 8 10.5 
12 | 196°20.8 | 319°05.7 $22°42.2 2°35.8 §05°10.3 | 231°04.6 $15°06.6 | 246°50.6 $19°20.5 ee ee pees 
13 | 211°23.2 | 334°05.3 43.0 | 17°36.7 10.9 | 246°07.2 06.6 | 261°53.1 20.5 sie s7aene 1 mee are 
14 | 226°25.7 | 349°04.9 43.7 | 32°37.7 11.6 | 261°09.8 06.7 | 276°55.6 20.5 iri B7eP Gg S Sea 
15 | 241°28.2 4904.5 ++ 444 | 479386 ++ 12.2 | 2769123 ++ 06.7 | 291°58.0 ++ 205 aes BEA one 
16 | 256°30.6 | 19°04.1 45.2 | 62°39.6 12.9 | 291°14.9 06.7 | 307°00.5 20.5 ‘Canopus, .263°835—-52°424 
° fo} Oo fe} fo} a = 
17 (| 271°33.1 34°03.7 45.9 | 77°40.5 13.5 | 306°17.4 06.7 | 322°03.0 20.5 Seu) Sansone, ciBOMA 
18 | 286°35.6 | 49°03.3  $22°46.7 | 92°41.5 $05°14.2 | 321°20.0 $15°06.8 | 337°05.5  $19°20.5 Adhara 255°08.0 —--28°59.8 
19 301° 38.0 64°02.9 47.4 | 107°42.4 14.8 | 336°22.5 06.8 | 352°08.0 20.5 Procyon  244°53.7 5° 10.3 
20 | 316°40.5 | 79°02.5 48.1 | 122°43.4 15.5 | 351°25.1 06.8 7°10.4 20.5 Pollux 243°20.7 27°58.4 
21 | 331°43.0 | 94°02.1 ++ 489 | 137°443 ++ 161 6°27.6 ++ 068 | 229129 ++ 205 Avior 234°16.0 —--59°34.4 
22 346°45.4 | 109°01.7 49.6 | 152°45.3 16.8 21°30.2 06.9 37°15.4 20.6 Suhail 222° 48.5 -43°30.9 
23 1°47.9 124°01.3 50.3 167° 46.2 17.4 36°32.7 06.9 52°17.9 20.6 Miaplacidus 221° 39.2 -69° 48.0 
Mer.pass.:22:53 v-0.4 d-0.8 m-4.1 v0.9 d-0.7 m1.7 v2.6 d-0.0 m-2.5 v2.5 d-0.0 m0.5 Alphard 217°50.6 -8°44.9 
Regulus 207° 37.5 1°51.8 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —-193°44.9 61° 38.0 
Denebola 182° 28.0 4°27.2 
0 16°50.4 | 139°00.9 $22°51.0 | 182°47.2 $05°18.1 | 51°35.3 $15°06.9 | 67°20.4 $19°20.6 Gienah 175°46.7.—--17°39.5 
i 31°52.8 | 154°00.5 51.8 | 197°48.1 18.8 | 66°37.8 06.9 | 82°22.8 20.6 Acrux  173°03.7—--63° 13.0 
2 46°55.3 | 169°00.1 52.5 | 212°49.1 19.4 | 81°40.4 07.0 | 97°25.3 20.6 Gacrux 171°55.2 -57°13.9 
3 61°57.7 | 183°59.7 ++ 53.2 | 227°50.0 ++ 201 | 96°429 ++ 07.0 | 112°278 ++ 206 Alioth  166°16.0 55°50.7 
4 77°00.2 | 198°59.3 54.0 | 242°51.0 20.7 | 111°45.5 07.0 | 127°30.3 20.6 Spica 158°25.5 —--11°16.3 
5 92°02.7 213°58.9 54.7 257°51.9 21.4 126° 48.0 07.0 142°32.7 20.6 Alkaid 152°54.6 49° 12.5 
6 107°05.1 | 228°58.5 $22°55.4 | 272°52.8  $05°22.0 | 141°50.6 $15°07.1 | 157°35.2 $19°20.6 Hadar  148°40.4 —--60°28.6 
7 122°07.6 | 243°58.1 56.1 | 287°53.8 22.7 | 156°53.1 07.1 | 172°37.7 20.6 Menkent 148°01.2 = -36°28.5 
8 137°10.1 | 258°57.7 56.8 | 302°54.7 23.3 | 171°55.6 07.1 | 187°40.2 20.6 Arcturus  145°50.7 9°04.4 
9 152°12.5 | 273°57.3 ++ 57.6 | 317°55.7 ++ 240 | 186°58.2 ++ 07.1 | 202°426 ++ 206 Rigil Kent. 139°44.6 — -60°55.4 
10 | 167°15.0 | 288°56.9 58.3 | 332°56.6 24.6 | 202°00.7 07.1 | 217°45.1 20.6 Kochab —_137°20.9 74° 04.2 
11 | 182°17.5 | 303°56.5 59.0 | 347°57.6 25.3 | 217°03.3 07.2 | 232°47.6 20.6 Zuben'ubi 136°59.3. —- -16°07.7 
12 197°19.9 | 318°56.1 $22°59.7 2°58.5  $05°25.9 | 232°05.8 $15°07.2 | 247°50.1 $19°20.6 Alphecca 126° 06.3 26°38.8 
13 | 212°22.4 | 333°55.7 23° 00.4 17° 59.5 26.6 | 247°08.4 07.2 | 262°52.5 20.6 Antares = 112°19.4-26° 28.7 
14 227°24.8 | 348°55.3 01.2 33°00.4 27.2 | 262°10.9 07.2 | 277°55.0 20.6 Atria = 107°16.3. -69°04.1 
15 | 242°27.3 3°54.9 ++ 01.9 | 48°01.4 ++ 27.9 | 2779135 ++ 07.3 | 292°57.5 ++ 20.6 Sabik — 102°06.0— -15° 45.0 
16 | 257°29.8 18°54.5 02.6 63° 02.3 28.5 | 292°16.0 07.3 | 308°00.0 20.6 Shaula 96°14.2 — -37°07.2 
17 | 272°32.2 | 33°54.1 03.3 | 78°03.3 29.2 | 307°18.6 07.3 | 323°02.4 20.6 Rasalhague = 96" 01.2 2°32.9 
1g | 287°34.7 | 489537 $23°04.0 | 93°04.2 $05°29.8 | 3229211 $15°07.3 | 338°049 $19°206 || oe ee ee 
19 | 302°37.2 63°53.3 04.7 | 108°05.1 30.5 | 337°23.6 07.3 | 353°07.4 20.6 ane ase Shae, | caecan 
20 | 317°39.6 78°52.8 05.4 | 123°06.1 31.1 | 352°26.2 07.4 8°09.9 20.6 i a pest i etna 
21 332°42.1 93°52.4 ++ 06.2 | 138°07.0 ++ 318 7° 28.7 -+ 07.4 23° 12.3 ++ 20.6 pas pal a 
22 | 347°44.6 | 108°52.0 06.9 | 153°08.0 32.4 22°31.3 07.4 38°14.8 20.6 Boeck eee cae aaee 
fo} fo} ° fo} fo} - = cy 
23 2°47.0 | 123°51.6 07.6 | 168°08.9 33.1 | 37°33.8 07.4 | 53°17.3 20.6 os ran reeds 
Mer.pass.:22:49 v-0.4 d-0.7 m-4.1 v0.9 d-0.7 m1.7 v2.5 d-0.0 m-2.5 v2.5 d-0.0 m0.5 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0  -46°51.5 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.5 
0 17°49.5 | 138°51.2  $23°08.3 | 183°09.9  $05°33.7 | 52°36.4  $15°07.4 | 68°198  $19°20.6 etn ee scbiga 
1 32°52.0 | 153°50.8 09.0 | 198°10.8 34.4 | 67°38.9 07.5 | 83°22.2 20.6 Marke 3732:3 melt 
2 47°54.4 | 168°50.4 09.7 | 213°11.8 35.0 | 82°41.4 07.5 | 98°24.7 20.6 || Oct 07 Thu SHA Mer.pass 
3 62°56.9 | 183°50.0 ++ 10.4 | 228°12.7 ++ 35.7 | 97°440 ++ 07.5 | 113°27.2 ++ 206 Venus 123°19.2 14:44 
4 77°59.3 | 198°49.6 11.1 | 243°13.6 36.3 | 112°46.5 07.5 | 128°29.7 20.6 Mars  166°33.2 11:50 
5 93°01.8 | 213°49.2 11.8 | 258°14.6 37.0 | 127°49.1 07.5 | 143°32.1 20.6 Jupiter 34°42.8 20:34 
6 108°04.3 | 228°48.8  $23°12.5 | 273°15.5  $05°37.6 | 142°51.6 $15°07.6 | 158°34.6  $19°20.6 Saturn 50°29.6 19:31 
7 123°06.7 | 243°48.4 13.2 | 288°16.5 38.3 | 157°54.1 07.6 | 173°37.1 20.6 - 
g | 138°09.2 | 258°48.0 13.9 | 303°17.4 39.0 | 172°56.7 07.6 | 188°39.5 20.6 Oct ae eons at 
9 153°11.7 | 273°47.6 ++ 14.6 | 318°18.4 ++ 39.6 | 187°59.2 ++ 07.6 | 203°42.0 ++ 20.6 Mars 165°56.8 11-48 
10 | 168°14.1 | 288°47.2 15.3 | 333°19.3 40.3 | 203°01.7 07.6 | 218°44.5 20.6 Sapte yeaa B0-30 
11 | 183°16.6 | 303°46.8 16.0 | 348°20.3 40.9 | 218°04.3 07.7 | 233°47.0 20.6 ee 50°30.0 19.27 
12 | 198°19.1 | 318°46.4  $23°16.7 3°21.2 $§05°41.6 | 233°06.8  $15°07.7 | 248°49.4 $19°20.6 
13 | 213°21.5 | 333°46.0 17.4 18°22.1 42.2 | 248°09.4 07.7 | 263°51.9 20.6 Oct 09 Sat SHA — Mer.pass 
14 | 228°24.0 | 348°45.6 18.1 33°23.1 42.9 | 263°11.9 07.7 | 278°54.4 20.7 Venus = 121°01.7 14:45 
15 | 243°26.5 3°45.2 ++ 188 | 48°24.0 ++ 43.5 | 2789144 ++ 07.7 | 293°56.8 ++ 20.7 Mars 165°20.4 11:47 
16 | 258°28.9 | 18°44.7 19.5 | 63°25.0 44.2 | 293°17.0 07.8 | 308°59.3 20.7 Jupiter 34" 46.9 20:26 
17 | 273°31.4 33°44.3 20.2 78° 25.9 44.8 | 308°19.5 07.8 | 324°01.8 20.7 Saturn 50° 30.3 19:23 
18 | 288°33.8 | 48°43.9 $23°20.9 | 93°26.9 $05°45.5 | 323°22.0  $15°07.8 | 339°04.2  $19°20.7 Horizontal parallax 
19 | 303°36.3 | 63°43.5 21.5 | 108°27.8 46.1 | 338°24.6 07.8 | 354°06.7 20.7 Venus: 0.2 
20 | 318°38.8 | 78°43.1 22.2 | 123°28.7 46.8 | 353°27.1 07.8 9°09.2 20.7 Mars: 01 
21 | 333°41.2 | 93°42.7 ++ 229 | 138°29.7 ++ 47.4 8°296 ++ 07.8 | 24°11.7 ++ 20.7 
22 | 348°43.7 | 108°42.3 23.6 | 153°30.6 48.1 | 23°32.2 07.9 | 39°14.1 20.7 
23 3°46.2 | 123°41.9 24.3 | 168°31.6 48.7 | 38°34.7 07.9 | 54°16.6 20.7 
Mer.pass.:22:45 v-0.4 d-0.7 m-4.1 v0.9 d-0.7 m1.7 v2.5 d-0.0 m-2.5 v2.5 d-0.0 m0.5 
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2021 October 07 to Oct. 09 



















































































h Sun Mo 
on 
Thu GHA Dec GHA iB D 
0 1 ° ec d = 
i oo $05°30.0 174°57.0 10.4 $05°07.8 , aE Lat. Twilight : — 
3 31.0 189°26.4 10 oe -15.8 60.0’ Naut. Civil Sunrise Sunset Twilight 
2 213°01.5 319 | 203°558 oa 05°23.6 -15.8’ 60.0’ N72° | 04: Civil Naut. 
; ere - 32.9 | 218°25.1 ne eee -15.8' 60.0" N 70° (24 05:43 06:52 16:41 7:49 19:08 
243°01.9 33.9 ong. 5°55.2 -15.8' 60.0" 04:32 05:43 (6: 
5 258° 02.1 34.8 hee 10.2’ 06°10.9 —-15.7’ a 68° | 04:38 05:43 are spate a 19:01 
6 ee Hae ee ee 06°266 © 15.7’ 60.1" 66° | O443 053420634 a co 
7 288°02.4 36. 1 §06°42.3. -15.7' : 4:47 05:42 06:2 18:50 
; 7 | 276°21.9 , oe 5.7 60.1 62° : :29 17:04 7:52 : 
8 303° 02.6 : 9 101’ 06°58.0 —-15.7" 04:50 05:41 (06: ae 
: 7.7 | 290°51.0 ; . 5.7 60.1’ 60° : :26 17:08 7:52 : 
9 318°02.8 3 . 10.0 07°13.6 ‘ ; 04:53 05:41 06: : 18:43 
; + 38.6 | 305°20.0 : ; 15.6 60.1’ 6:23 17:11 7:53 : 
10 333°03.0 : 10.0 07°29.2 =-15.6" , N 58° 04: : : 18:41 
. 39.6 ° ; : 5.6 60.1 :55 05:41 06: j 
11 | 348°03.1 ee | ee 07°44.8 15.5’ 60.1" 56° | 04:57 05:40 oa 7:53 18:39 
12 3°03.3 s05° , 9.9 08° 00.3 -15.5' 60.1’ 54 04:59 05:40 06:1 ett 0:54 18:37 
13 18°03.5 5 oe 348° 46.7 9.8" S08°15.8 15.5 a 52° 05:00 05:39 o 17:19 7:54 18:35 
. ° ; : -15. 2! ° : 17:21 
14 33°037 3°15.5 9.8 08°31.3.-1 ; 50 05:01 05:39 : 7:55 18:34 
. 43. ° , : 5.4 60. : 06:11 : ‘ 
15 1°08 6 ; a Ae of oneae tea - . 45° | 05:04 05:37. ~—-06:07 ce ibe 18:33 
63° 04.0 45.3 aaa : 09°02.0 -15.3' 60.2’ N 40° 05:05 05:36 . : 18:31 
7 78° 04.2 46.3 iG a 09°17.3 -15.3" 60.2’ 35° | 05:06 05:35 aes oer fee 18:29 
18 93°04.4  §05° ans 2 09°32.6 = -15.2' 60.2’ 30 05:06 05:34 : of 759 18:29 
19 108°04.5 : he 75°38.6 9.5’  $09°47.8 -15.2' 60 20° | 05:05 = 05:31 aces 7 18:29 
° ; : -15. io! ° : : 17:42 : 
20 123°04.7 90° 07.1 9.4 10°03.0 N 10 05:03 05:2 8:04 18:30 
: 49.1 ; . -15.1 2’ :27 05:48 . ; 
21 138°04.9 - 501 Hees 9.3" 10°18.1-15.1 7 0° | 04:59 05:23 05:44 ates 8:08 18:32 
22 153°05.1 51.0 eter 9.3’ 10°33.2  -15.0’ 60.2" $10° | 04:54 05:19 05: ; 8:12 18:36 
23 | 168°05.2 epics: saa 10°48.2 -15.0" 60.3’ ol Gee oes, eae. | Gece B16 = Ie 
SD.=16.0  d=1.0 2 11°03.1 -14.9' 60.3’ 30° | 04:37 05:06 05:30 Ae 8:22 18:48 
= S.D.=16.4 35° | 04:31 05:01 05:27 ape 8:30 «18:58 
7 GHA Dec GHA v D ae 04:23 04:56 05:23 18:13 ae pe 
: 199°05.4 — S05°53.0 162° 28.3 9.1’ S 7 2 HE S 50° sae ee 05:19 18:17 8:47 pe 
° . is . “ e 
: 198°05.6 Si eet ee ee Oe ee ee ee | ee 
213°05.8 54.9 | 191°24.4 0 —:11°32.8 14.8’ 60.3" 52° | 03:55 04:37 5:11. | 18:2 -— 
3 28°05 .9 ieee | ontees 9.0" 11°47.6 -14.7' 60.3" 54° | 03:48 04:32 05:00 ree 9:00 19:42 
’ 243°06.1 568 | 220°20.2 89° = 12°02.2,-14.7' 60.3" 56° | 03:40 04:27 05.06 ee 9:04 19:49 
5 258° 06.3 eli ee ee 58° | 03:31 04:22 oe ae 9:09 19:57 
_ Sa el 12°31.4 -14.5' 60.3" S 60 03:21 04:16 «~=——04:59 ine car 20:06 
7 288° : : wT $12° 5 : : 20:17 
8 88" 06.6 05°59.6 | 263°43.3 8.6" coe: a Lee Lat Moonris 
; 303° 06.8 06°00.6 978°10.9 asl eae -14.4 60.3’ a Thu Fri ne s Moonset 
i 318 07.0 - 01.5 | 292°38.4 ae ste 14S 60.3’ N 72° ; at Thu Fri Sat 
333°07.2 02 ° : 13°28.9  -14.2" 60.3" 08:12 10:56 _ 
11 ° 5 | 307°05.9 8.4" ° 0.3 © 16:48 5:56 
348°07 3 ae) eae . 13°43.0  -14.1' 60.3" N 70 08:00 10:25 14:06 17: oe 
12 3°07.5 $06° on : 13°57.1 — -14.0 60.3’ 68° | 07:51 = 10:03 ¢03 6:29 14:47 
1 a 04.4 336° 00.5 8.3° ° 66° 12:38 17:15 6: 
3 18°07.7 0 6 . $14°11.1 -14.0 ' 07:43 09:45 . ‘54 16:16 
14 ° 5.3 350° 27.7 8.2’ ° : 60.3 64° ; 12:00 17:25 7:13 
33°07.9 0 6 . 14°25.0 = -13.9' ' 07:37 09:31 11: : 16:55 
1 5 6.3 4°54.9 8.1 7 60.3 62° :33 17:33 7.28 
5 48°08.0 - 0 . : 14°38.9 —_-13.8 , 07:31 09:20 : : 17:23 
16 ° 7.2 19°22.0 8.0’ ° 60.3 60° 11:13 17:40 7: 
63° 08.2 08.2 43°A0.0 0 14°52.6 © -13.7' 60.3" 07:27. 09:10 = 10:56 17386 es 17:44 
7 78°08.4 Go1| astiso 8.0’ -15°06.3 13.6’ 60.3 N58° | 07:22 09:01 ~—-10:43 7:52 18:02 
18 93°08.5  $06°1 7.9 15°19.8 -13.5’ 60.3" 56° | 07:19 08:54 17:52 8:02 18:16 
19 ° 0.1 62°42.7 7.8" ° . 54° : 10:31 17:57 8: 
108°08.7 111 ° ; $15°33.3 -13.4 60.3’ 07:15 08:47 : :10 18:29 
20 a . 77°09.5 7.7' ° 0.3 52° 10:20 18:01 8: 
123°08.9 120 . : 15°46.6 -13.3' ~—-60.3’ 07:12 08:41 : 18 18:40 
21 ° ; 91°36.2 TT ° 3 50° 10:11 18:05 8:2 
138°09.1 - 130 | 106°029 af 15°59.9 -13.2" 60.3’ 2 | 07:10 08:36 10:03 18.09 :25 18:50 
22 153°09.2 13.9 iaohsu 4 7.6" 16°13.1 -13.1’ 60.3' 45 07:04 08:24 09:46 18-1 8:31 18:58 
23 168°09.4 146 | taaeu5 6 75° 16°26.2, 13.0’ 60.3' N 40° | 06:59 08:14 av eee ate 
SD.=16.0 = ce 16°39.1 -12.9' 60.3" 35° | 06:55 : vee 18:24 8:55 19:33 
=16. d=-1.0 Se . : Sne : 08:06 09:20 18:29 9:05 ; 
= 'D.=16.4 © | 0651 07:59 09:09 | 18:35 o 
GHA Dec GHA 20 06:45 07:47 08: 9:13 19:57 
5 Vv Dec d N 10° : ‘52 18:44 9:28 : 
0 183°09.6  $06° ° HP 06:39 07:37 08: : 20:16 
j 15.8 149° 22.3 7.4 3 0° : :36 18:51 9:41 : 
: 198°09.7 ee See ee 06:34 07:27 08:22 | 18:59 ee. ae 
213°09.9 17°04.7—--12.7 s10° | 06:2 . : 50 
3 223°10.1 . ie Heirs 7.2" 17°17.4—-12.6' ae 20° ie che Hens 19:06 20:05 21:06 
a 243° 10.3 19.6 ac a1 17°29.9  -12.5 60.3" 30° 06:18 06:55 elie, 19:14 20:18 21:23 
5 | 258°10.4 ioe. 7 Jee 3 60.3" Soltee- pe ee 
6 273°10.6  $06°2 ; 7.0 17°54.6  --12.2 60.3" 40° | 06:11 06:41 07. 19:29 20:41 21:55 
: 5 1.5 | 235°59.1 6.9’ 0 : 45° ; lied 19:35 20:51 : 
288°10.8 22.5 250° 25.0 68" sees -12.1 60.3’ 06:07 06:32 07:02 19:42 21:03 ee 
303° 10.9 2 : ; 18°18.9 — -12.0' 3" $ 50° | 06:01 : 2:24 
9 318°11.1 , a - 6.8 18°30.9 -11.9' poe 52° 05:59 ao 06:46 19:50 21:17 22:44 
10 333°11.3 25 3 care 6.7" 18°427 -11.8’ 60.3" 54° | 05:56 06:12 pe 19:54 21:23 22:53 
rm 348°11.4 63 eineee 6.6" 18°54.4 -11.6' 60.3" 56° | 05:53 06:06 ee 19:58 21:31 23:04 
12 3°11.6 06° ‘ o 19°06.0 -11.5' ~—- 60.3’ 58° | 05:50 05:59 ase 21:39 23:16 
1 5 27.2 322°33.2 6.5’ ° : S 60° : 06:11 20:08 21: 
3 18°11.8 28 6 . $19°17.4 —-11.4' , 05:47 05:52 : :48 23:30 
14 - 1 | 336°58.6 64 3 60.3 06:00 20:15 21: 
is 33°12.0 29.1 | 351°23.9 6.3 19°28.8 -11.3' 60.3" = 39 23:46 
e : : 3 19° , > 
i: 48°12.1 - 30.0 5°49.2 6.2" 9740.0 -11.1 60.2 Ean.of Tj un Moon 
63°12.3 oS 19°51.1 -11.0’ ' Day qn.of Time Mer. 
17 73°12 31.0 20° 14.4 6.2" 20°02.0 : 60.2 eu oh Mer.Pass. Age 
5 31.9 34°39.5 6.1’ 20°12. “10.9 60.2’ mm: Pass Upper Lower 1-3 
is 93°126 §06°329 | 49°046 «6.0 eee eee Oe m:ss_omm:ss | hhimm | hh:imm — hh:mm | 2-13% 
° ¥ . 0’ ° 7 7 is = 0 
. 108° 12.8 33.8 63°29.6 5.9’ $20°23.5  -10.6' 60.2" O7 | 12:05 12:13 11:48 12:46 aa 
0 123°13.0 34.8 77°54 a 20° 34.0 -10.5' 60.2’ 08 12:22 12:30 11-47 : 00:21 7 
21 | 138°13.1 ae 2545 5.9 20°44.4 ~— -10.3’ 3: 09 | 12:38 = 12: 13:40 01:13 
29 ‘ 5.7 92°19.3 5.8" 2 . 60.2 :46 11:47 14:36 : 
153° 13.3 3 3 : 20°54.7 = -10.2’ , : 02:07 y 
33 - 6.7 | 106°44.1 5.7’ 91° 60.2 
168° 13.5 37.6 121°08.8 ae n8 -10.0' 60.2’ 
SD=160 d= 21°14.8 -9.9" 60.2" 
1.0 
S.D.=16.4 
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October 10, 11, 12 (Sun., Mon., Tue.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 18°48.6 | 138°41.5 $23°25.0 | 183°32.5 $05°49.4 | 53°37.2 $§15°07.9 | 69°19.1 $19°20.7 Alpheratz 357°37.2 29°12.7 
1 33°51.1 | 153°41.1 25.7 | 198°33.4 50.0 | 68°39.8 07.9 | 84°21.5 20.7 Ankaa —353°09.4 — -42°11.3 
2 48°53.6 | 168°40.7 26.3 | 213°34.4 50.7 | 83°42.3 07.9 | 99°24.0 20.7 Schedar  349°33.5 56°39.4 
3 63°56.0 | 183°40.3. ++ 27.0 | 228°35.3 ++ 51.3 | 98°448 ++ 08.0 | 1149265 ++ 207 Diphda 348°49.7.—_-17°52.0 
4 78°58.5 | 198°39.9 27.7 | 243°36.3 52.0 | 113°47.4 08.0 | 129°28.9 20.7 Achernar 335°21.7. —--57°07.6 
5 94°00.9 | 213°39.4 28.4 | 258°37.2 52.6 | 128°49.9 08.0 | 144°31.4 20.7 Hamal — 327°53.9 23° 33.9 
6 109°03.4 | 228°39.0  $23°29.1 | 273°38.2  $05°53.3 | 143°52.4 $15°08.0 | 159°33.9 $19°20.7 Polaris — 314°51.0 89° 21.2 
7 | 124°05.9 | 243°38.6 29.7 | 288°39.1 53.9 | 158°55.0 08.0 | 174°36.3 20.7 Acamar = 315°13.5  -40°12.9 
8 | 139°08.3 | 258°38.2 30.4 | 303°40.0 54.6 | 173°57.5 08.0 | 189°38.8 20.7 Menkar = 314°08.7 4710.5 
9 | 154°10.8 | 273°37.8 ++ 311 | 318°410 ++ 55.2 | 189°000 ++ 081 | 204°413 ++ 207 Mirfak = 308°31.6 4956.2 
10 | 169°13.3 | 288°37.4 31.8 | 333°41.9 55.9 | 204°02.6 08.1 | 219°43.7 20.7 Aldebaran = 290°42.5 1633.2 
11 | 184°15.7 | 303°37.0 32.4 | 348°42.9 56.5 | 219°05.1 08.1 | 234°46.2 20.7 Rigel = 281°06.3 -8'10.5 
12 | 199°18.2 | 318°36.6 $23°33.1 3°43.8 §05°57.2 | 234°07.6 $15°08.1 | 249°48.7 §19°20.7 ae Se stares 
13. | 214°20.7 | 333°36.2 33.8 18°44.7 57.8 | 249°10.1 08.1 | 264°51.1 20.7 a Hs meer nee ate 
14 | 229°23.1 | 348°35.8 34.5 33°45.7 58.5 | 264°12.7 08.1 | 279°53.6 20.7 eee ee ecins ea 
15 | 244°25.6 3935.4 ++ 35.1 | 48°466 ++ 59.1 | 279°15.2 ++ 08.2 | 294°561 ++ 20.7 ae peek o Pioee 
16 | 259°28.1 | 18°34.9 35.8 | 63°47.6  05°59.8 | 294°17.7 08.2 | 309°58.5 20.7 aa Besse oes | 
17 274° 30.5 33°34.5 36.5 78° 48.5 06°00.4 | 309°20.3 08.2 | 325°01.0 20.7 eee oo ee 
: : é . ie 7 é _ 6 irius 258° 28.5 -16°44.5 
1g | 289°33.0 | 48°34.1  $23°37.1 93°49.4 $§06°01.1 | 324°22.8 $15°08.2 | 340°03.5  $19°20.7 Adhara 255°07.9 —-28°59.8 
19 | 304°35.4 | 63°33.7 37.8 | 108°50.4 01.7 | 339°25.3 08.2 | 355°05.9 20.7 Procyon  244°53.7 5°10.3 
20 319°37.9 78° 33.3 38.5 123°51.3 02.3 354°27.8 08.2 10°08.4 20.7 Pollux 243°20.6 27°58.4 
21 334°40.4 | 93°329 ++ 391 | 138°523 ++ 03.0 9°30.4 ++ 083 | 25°109 ++ 207 Avior 234°15.9  -59°34.4 
22 | 349°42.8 | 108°32.5 39.8 | 153°53.2 03.6 | 24°32.9 08.3 | 40°13.3 20.7 Suhail 222°48.4 ~—--43° 30.9 
23 4° 45.3 123°32.1 40.5 168°54.1 04.3 39° 35.4 08.3 55°15.8 20.7 Miaplacidus 221°39.2 -69° 48.0 
Mer.pass.:22:41 v-0.4 d-0.7 m-4.1 v0.9 d-0.7 m1.7 v2.5 d-0.0 m-2.5 v2.5 d-0.0 m0.5 Alphard 217°50.6 -8°44.9 
Regulus 207° 37.5 1°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.9 6 1°38.0 
Denebola 182° 28.0 4° 27.2 
0 19°47.8 | 138°31.7  $23°41.1 | 183°55.1 $06°04.9 | 54°37.9 $15°08.3 | 70°18.3 $19°20.7 Gienah 175°46.7.—--17°39.5 
1 34°50.2 | 153°31.3 41.8 | 198°56.0 05.6 | 69°40.5 08.3 | 85°20.7 20.7 Acrux  173°03.7--63°12.9 
2 49°52.7 | 168°30.8 42.5 | 213°57.0 06.2 84°43.0 08.3 | 100°23.2 20.7 Gacrux 171°551  -57°13.9 
3 64°55.2 183° 30.4 ++ 43.1 228°57.9 *+ 06.9 99° 45.5 ++ 08.3 115°25.7 ++ 20.7 Alioth 166°15.9 55°50.6 
4 79°57.6 | 198°30.0 43.8 | 243°58.8 07.5 | 114°48.0 08.4 | 130°28.1 20.7 Spica 158°25.4 -11°16.3 
5 95°00.1 213° 29.6 44.4 258°59.8 08.2 129°50.6 08.4 145° 30.6 20.7 Alkaid 152°54.6 49°12.5 
6 110°02.6 | 228°29.2  $§23°45.1 | 274°00.7  $06°08.8 | 144°53.1 $15°08.4 | 160°33.1  $19°20.7 Hadar 148°40.4 = -60° 28.5 
7 125°05.0 | 243°28.8 45.7 | 289°01.7 09.5 | 159°55.6 08.4 | 175°35.5 20.7 Menkent 148°01.1 = -36°28.4 
8 140°07.5 | 258°28.4 46.4 | 304°02.6 0.1 | 174°58.1 08.4 | 190°38.0 20.7 Arcturus  145°50.7 9°04.4 
9 155°09.9 | 273°28.0 ++ 47.0 | 319°035 ++ 10.8 | 190°00.7 ++ 08.4 | 205°404 ++ 20.7 Rigil Kent. 139°44.6  -60°55.4 
10 170°12.4 | 288°27.6 47.7 | 334°04.5 1.4 | 205°03.2 08.4 | 220°42.9 20.7 Kochab 137°20.9 74° 04.2 
11 185°14.9 | 303°27.2 48.4 | 349°05.4 2.1 | 220°05.7 08.5 | 235°45.4 20.7 Zuben'ubi 136°59.3. — -16°07.7 
12 | 200°17.3 | 318°26.7 $23°49.0 4°06.3  $06°12.7 | 235°08.2 $15°08.5 | 250°47.8 $19°20.7 Alphecca — 126°06.3.-26°38.7 
13 | 215°19.8 | 333°26.3 49.7 | 19°07.3 3.4 | 250°10.7 08.5 | 265°50.3 20.7 Antares 112°19.4 — -26°28.7 
14 | 230°22.3 | 348°25.9 50.3 | 34°08.2 4.0 | 265°13.3 08.5 | 280°52.8 20.7 Atria 107°16.3 -69°04.1 
15 | 245°24.7 3°25.5 ++ 509 | 49°09.2 -- 14.7 | 280°158 ++ 085 | 295°55.2 -- 207 Sabik — 102°06.0 — -15° 45.0 
16 | 260°27.2 | 18°25.1 51.6 | 64°10.1 5.3 | 295°18.3 08.5 | 310°57.7 20.7 Shaula — 96°14.2 -37°07.2 
17 | 275°29.7 | 33°24.7 52.2 | 79°11.0 6.0 | 310°20.8 08.5 | 326°00.1 20.7 Rasalhague = 96° 01.2 2°32.9 
é . ‘ : . : 3 = 4 Eltanin 90° 43.6 51°29.5 
18 | 290°32.1 48°24.3 $23°52.9 | 94°12.0  $06°16.6 | 325°23.3 $15°08.5 | 341°02.6  $19°20.7 pte wre aseaen aes 
19 | 305°34.6 | 63°23.9 53.5 | 109°12.9 7.3 | 340°25.9 08.6 | 356°05.1 20.7 one Wee : petged Sede 
20 | 320°37.1 78° 23.4 54.2 | 124°13.8 7.9 | 355°28.4 08.6 11°07.5 20.7 if ate seeat i ee 
21 335°39.5 93°23.0 -- 548 | 139°148 -- 18.6 10°30.9 -- 08.6 26°10.0 ++ 20.7 cae eeagh geen Z 
22 350°42.0 | 108°22.6 55.5 | 154°15.7 9.2 25°33.4 08.6 41°12.4 20.7 pe Bathe eeuGt 
° ° ° ° ° . = . 
23 5°44.4 | 123°22.2 56.1 | 169°16.7 9.9 | 40°35.9 08.6 | 56°14.9 20.7 rae hoeara Weeds 
Mer. pass. :22:37 v-0.4 d-0.7 m-4.1 v0.9 d-0.6 m1.7 v2.5 d-0.0 m-2.5 v2.5 d0.0 m0.5 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0 = -46°51.5 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.5 
0 20°46.9 | 138°21.8  $23°56.7 | 184°17.6  $06°20.5 | 55°38.4 $15°086 | 71°17.4  $19°20.7 Scheat 13 °47.9 28, 12:2 
1 35°49.4 | 153°21.4 57.4 | 199°18.5 211 | 70°41.0 08.6 | 86°19.8 20.7 Martkabs- —19732:35 = 1b210s4 
2 50°51.8 | 168°21.0 58.0 | 214°19.5 21.8 | 85°43.5 08.6 | 101°22.3 20.7 Oct 10 Sun SHA Mer.pass 
3 65°54.3 | 183°206 -- 586 | 2299204 ++ 22.4 | 100°46.0 - 08.7 | 1169247 ++ 207 Venus 119°52.9 14:46 
4 80°56.8 | 198°20.1 59.3 | 244°21.3 23.1 | 115°48.5 08.7 | 131°27.2 20.7 Mars 164°43.9 11:45 
5 95°59.2 | 213°19.7 23°59.9 | 259°22.3 23.7 | 130°51.0 08.7 | 146°29.7 20.7 Jupiter 34° 48.6 20:22 
6 111°01.7 | 228°19.3 $24°00.5 | 274°23.2  $06°24.4 | 145°53.5 $15°08.7 | 161°32.1 $19°20.7 Saturn 50°30.4 19:20 
7 126°04.2 | 243°18.9 01.2 | 289°24.1 25.0 | 160°56.1 08.7 | 176°34.6 20.7 
8 | 141°06.6 | 258°18.5 01.8 | 304°25.1 25.7 | 175°58.6 08.7 | 191°37.0 20.7 || Ot Pee eae oe ee 
9 156°09.1 | 273°18.1 ++ 024 | 319°26.0 ++ 26.3 | 191°01.1 - 08.7 | 2069395 ++ 207 Mars 164°07.3 (iad 
10 171°11.6 | 288°17.7 03.1 | 334°26.9 27.0 | 206°03.6 08.7 | 221°42.0 20.7 ‘japiner 54°50.5 20:18 
11 186°14.0 | 303°17.3 03.7 | 349°27.9 27.6 | 221°06.1 08.8 | 236°44.4 20.6 Saticn 50°305 19.16 
12 | 201°16.5 | 318°16.8 $24°04.3 4°28.8  §06°28.3 | 236°08.6  $15°08.8 | 251°46.9  $19°20.6 
13 216°18.9 | 333°16.4 05.0 19°29.8 28.9 | 251°11.1 08.8 | 266°49.3 20.6 Oct 12 Tue SHA Mer.pass 
14 231°21.4 | 348°16.0 05.6 34° 30.7 29.6 | 266°13.6 08.8 | 281°51.8 20.6 Venus 117°34.9 14:47 
15 | 246°23.9 3°15.6 ++ 06.2 | 49°31.6 ++ 30.2 | 281°16.2 * 08.8 | 296°54.3 ++ 20.6 Mars 163°30.7 eae 
16 | 261°26.3 | 18°15.2 06.8 | 64°32.6 30.9 | 296°18.7 08.8 | 311°56.7 20.6 Jupiter 34°51.5 20:14 
17 276° 28.8 33°14.8 07.5 79° 33.5 31.5 | 311°21.2 08.8 | 326°59.2 20.6 Saturn 50° 30.5 19:12 
1g | 291°31.3 | 48°14.4 $§24°08.1 94°34.4  §06°32.1 | 326°23.7 $15°08.8 | 342°01.6  $19°20.6 Horizontal parallax 
19 | 306°33.7 | 63°13.9 08.7 | 109°35.4 32.8 | 341°26.2 08.8 | 357°04.1 20.6 Venus? 0.2 
20 | 321°36.2 | 78°13.5 09.3 | 124°36.3 33.4 | 356°28.7 08.8 12°06.5 20.6 Mars: 01 
21 336°38.7 | 93°13.1 ++ 09.9 | 139°37.2 ++ 34.1 11°31.2 ++ 089 | 27°09.0 ++ 206 
22 | 351°41.1 | 108°12.7 10.5 | 154°38.2 34.7 | 26°33.7 08.9 | 42°11.5 20.6 
23 6°43.6 | 123°12.3 11.2 | 169°39.1 35.4 | 41°36.2 08.9 | 57°13.9 20.6 
Mer. pass. :22:33 v-0.4 d-0.6 m-4.2 v0.9 d-0.6 m1.7 v2.5 d-0.0 m-2.5 v2.5 d0.0 m0.5 
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2021 October 10 to Oct. 12 

























































































h Sun Moon 
Sun GHA Dec GHA He Dec d HE Lat. Twilight 5 Sunrise Sunset 5 _Twilight 
0 183°13.6  $06°38.6 | 135°33.4 56’ $21°246 -9.8' 60.2’ UL cal beuts 
1 198°13.8 39.5 149°58.0 5.5’ 21°34.3 -9.6' 60.1’ N 72° 04:38 05:57 07:06 16:26 7:34 8:52 
2 213°14.0 40.5 164° 22.5 5.5’ 21°43.8 -9.5' 60.1’ N 70° 04:44 05:55 06:57 16:35 17:37 18:47 
3 228°14.1 * 41.4 178° 46.9 5.4’ 21°53.2 -9.3' 60.1’ 68° 04:49 05:53 06:50 16:42 17:38 18:43 
4 243°14.3 42.4 193°11.3 5.3" 22°02.4 -9.2' 60.1’ 66° 04:52 05:52 06:43 16:48 7:40 8:39 
5 258° 14.5 43.3 207° 35.6 5.3’ 22°11.5 -9.0’ 60.1’ 64° 04:55 05:50 06:38 16:54 17:42 18:36 
6 273° 14.6 $06° 44.3 221°59.8 5.2’ $22°20.4 -8.9’ 60.1’ 62° 04:58 05:49 06:34 16:58 7:43 8:34 
7 288° 14.8 45.2 236° 24.0 5.1’ 22° 29.2 -8.7' 60.1’ 60° 05:00 05:48 06:30 17:02 17:44 18:32 
9 318°15.1 - 47.1 | 265°12.2 5.0 22°46.3 -8.4' 60.0 56° | 05:03 05.46 06:23 | 17.09 7-46 3.29 
10 333° 5.3 48.0 279’ 36.2 5.0' 227 54.6 -8.2' 60.0" 54° 05:04 05:45 06:21 17:12 17:47 18:28 
11 348°15.4 49.0 294° 00.1 4.9’ 23°02.8 -8.1' 60.0 52° 05:05 05:44 06:18 17:14 17:48 18:27 
12 3°15.6 S$06° 49.9 308° 24.0 4.9’ $23°10.8 -7.9' 60.0’ 50° 05:06 05:43 06:16 17:17 7:49 8:27 
13 18°15.8 50.9 322°47.8 4.8’ 23°18.6 -7.7' 60.0’ 45° 05:07 05:41 06:11 17:22 17:51 18:25 
14 33°15.9 51.8 | 3379116 4.8 —-23°26.3--7.6' 60.0" || 4g? | 05:08 05:30 ©~=—«06:06:| 17:26 «= «1754 18:25 
15 48°16.1 - 528 | 3619353 47 23°33.8  -7.4’ 59.9 ape. aeos Ree” -aecoa: |\l' 4740 ae pias 
16 63°16.3 53.7 5°59.0 47’ = -23°41.1 7.3" 50.9" pael\oeee ese eee | eee, eee Gece 
17 78° 16.4 54.6 | 20°226 4.6 23°48.3 0 -7.1' 59.9 50° | 0606 Geel besa |: tao 3:02 3:97 
18 93° 16.6 S$06°55.6 34° 46.2 4.6’ $23°55.3 -6.9’ 59.9" N 10° 05:03 05:27 05:48 17:45 18:06 18:30 
19 108°16.7 56.5 49°09.8 4.5' 24°02.1 -6.8' 59.9" 0° 04:58 05:23 05:43 17:50 18:11 18:35 
20 123°16.9 57.5 63°33.3 4.5’ 24°08.8 -6.6' 59.9" ° : : : a ; 4 
a1 | 138°171 sea | gecy de gatiga coat pout ||| ae ee ee ee 
° ° ° , ° , , 7 Mi . . ? fe 
22 153°17.2 06° 59.4 92° 20.1 44 24° 21.6 -6.2 59.8 30° 04:34 05:02 05:26 18:07 18:32 19:00 
23 168°17.4 07°00.3 106°43.5 44 24° 27.8 -6.1’ 59.8" ° : : : : : 
35 04:27 04:57 05:23 18:11 8:37 9:08 
SD.=16.0 d=-0.9 S.D.=16.4 40° | 04:18 04:51 05:18 18:16 18:43 19:16 
45° 04:07 04:43 05:13 18:21 8:51 9:27 
= “= = = “ = : = $50° | 03:54 04:34 05:07 | 18:27 19:01 9:41 
0 183°17.6 $07°01.2 121°06.8 4.3’ $24° 33.8 -5.9’ 59.8" 52° 03:47 04:30 05:05 18:30 19:05 19:48 
1 198°17.7 02.2 135°30.1 4.3’ 24° 39.6 -5.7' 59.8" 54° 03:40 04:25 05:01 18:33 9:10 9:56 
2 213°17.9 03.1 149°53.4 4.2 24° 45.3 -5.6" 59.8" 56° 03:31 04:19 04:58 18:37 19:16 20:04 
3 228°18.0 * 04.1 164° 16.6 4.2 24°50.7 -5.4' 59.7’ 58° 03:21 04:13 04:54 18:41 19:22 20:15 
4 243°18.2 05.0 178° 39.8 4.2 24°56.0 -5.2" 59.7’ S 60° 03:09 04:06 04:50 18:45 9:29 20:26 
5 258°18.4 06.0 193°03.0 4.2 25°01.2 -5.0’ 59.7’ 
6 273°18.5 $07°06.9 | 207°261 4.1 $25°06.1 -4.9" 59.7" Lat. Moonrise Moonset 
7 288°18.7 07.8 | 221°49.2 4.1 25°10.9 -4.7" 59.7" Sun Mon Tue Sun Mon Tue 
8 303°18.8 08.8 236° 12.3 41 25°15.5 -4.5' 59.7’ N 72° = = = = = = 
°o oO ° ie ’ 
bo Oe eee el = |= = = 
oan. . aa. tte nce Sar S, 68° = i] = = = = 
11 348° 19.3 11.6 279° 21.5 4.0 25° 28.2 -4.0 59.6 66° 14:56 = = 16:03 = — 
12 3°19.5 $07°12.6 293° 44.5 4.0' $25°32.1 -3.8' 59.6’ 64° 13:44 16:18 = 17:15 16:50 = 
13 18°19.6 13.5 308°07.5 4.0’ 25°35.8 -3.6' 59.6’ 62° 13:09 14:55 16:07 17:52 18:14 19:11 
14 33° 9.8 14.4 322° 30.5 a pili Be! oe 60° 12:43 14:19 15:28 18:18 18:50 19:50 
15 48° 20.0 - 15.4 | 336°53.5 4.0' 5°42.7  —--3.3' 59.5" 5 : : : 
16 63°20.1 16.3 | 351°16.5 4.0’ 25°45.8 -3.1’ 59.5" Ne Pee, See eee nee pel oe 
17 78° 20.3 17.3 5°39.5 4.0’ 25° 48.8 -2.9’ 59.5’ aC, 8 128 une? ree os aus 
54 11:52 13:15 14:22 19:11 19:55 20:56 
18 93°20.4 $07°18.2 20°02.5 4.0’ $25°51.6 -2.7' 59.4’ 52° 11:40 13:00 14:07 19:23 20:10 91:11 
19 108° 20.6 19.1 34°25.4 4.0’ 25°54.2 -2.5' 59.4’ 50° 11:29 12:47 13:53 19:35 20:23 21:24 
20 123°20.7 20.1 48° 48.4 4.0" 25°56.7 =e 59.4" 45° 11:06 12:21 13:27 19:58 20:49 21:50 
a on oe ei oe es | 8 N 40° 10:48 12:01 13:05 20:17 21:10 22:12 
23 | 168°21.2 22.9 | 91°57.4 4.0’ _—=—-26°03.0— 1.8" 59.3 St ee ee ee 
30° 10:20 11:29 12:32 20:47 21:43 22:44 
SD.=16.0 d=-0.9 S.D.=16.2 20° | 09:58 11:03 12:06 21:10 22:08 23:10 
N 10° 09:39 10:42 11:44 21:30 22:30 23:32 
vs ons pee one o Dee ? HF o° | 09:21 10:22 ©=:11:23 | 21:50 «= 22:51 23:52 
0 183°21.4 $07° 23.8 106° 20.4 4.0’ $26°04.7 -1.6’ 59.3’ ° ; : . : é , 
1 198°21.5 24.8 | 120°43.4 4.0" 26°06.2-1.5" 59.3" ; ae oe sou ret soa a Je 
2 213°21.7 25.7 135°06.4 4.0’ 26°07.6 -1.3’ 59.3’ 30° 08:23 09:16 10:15 29:53 23:59 ae 
3 228°21.8 + 26.6 149° 29.5 4.1’ 26°08.8 -1.1’ 59.3’ ° : : 
; : : . ; 35 08:10 09:01 09:59 23:07 = 00:15 
4 243° 22.0 27.6 | 163°52.5 4.1’ 26°09.8  -0.9' 59.2" aoe | sores eee | nee aaas Ba aise 
5 ee tae a 4.1 a. -0.7 59.2 45° 07:39 08:25 09:21 23:42 at, 00:53 
6 273°22.3.  §07°29.5 | 192°38.7. 9 4.1’ 26°11.3. -0.6" 59.2 3 : : 
7 288°22.5 30.4 | 207°01.9 4.1" 26°11.8  -0.4’ 59.2" : a . ae ge oa eu me 
8 303° 22.6 31.3 | 221°25.0 4.2 26°12.0 --0.2’ 59.1" ee,| aeee ‘eae e36 oe peers Giag 
9 318° 22.8 + 32.3 235° 48.2 4.2' 26°12.2 -0.0’ 59.1’ ° : 2 : ; : ; 
56 06:44 07:18 08:09 =o 00:47 02:05 
10 333°22.9 33.2 | 250°11.5 4.2" 26°12.1 0.2’ 59.1" : : : 
11 348° 23.1 34.1 | 264°34.7 4.3' 26°11.9 0.3° = 59.1’ 3 ney ee Ore a ae nee 
: S60° | 06:13 06:37 07:21 —- 01:28 = 02:52 
12 3° 23.2 $07°35.1 278° 58.0 4.3’ $26°11.4 0.5’ 59.0’ 
13 18°23.4 36.0 293° 21.3 4.3’ 26° 10.9 0.7’ 59.0’ Sun Moon 
14 33°23.5 37.0 307° 44.7 44 26°10.1 0.9’ 59.0’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 48° 23.7 : 37.9 322°08.1 4.4' 26°09.1 1.0 59.0’ _ oo" 12" Pass Upper Lower 4-6 
16 63° 23.9 38.8 336° 31.6 4.5’ 26° 08.0 1.2’ 59.0’ mm:ss mm:ss hh:mm hh:mm hh:mm 21-43% 
° ° , ° , , 
17 78°24.0 39.8 | 350°55.0 4.5" 26°06.7 1.4’ 58.9 in) cee. wea aaa | -aeee ee = 
18 93°24.2  $07°40.7 5°18.6 4.6" $26°05.3. 1.6" 58.9" tt | deo ete ‘tieag | eae | ome ) 
19 108° 24.3 41.6 19°42.2 4.6 26° 03.6 1.7 58.9 12 13:26 13:33 11:46 17:38 05:07 y/ 
20 123°24.5 42.6 34°05.8 4.7’ 26°01.8 1.9’ 58.9’ 
21 138°24.6 43.5 48° 29.5 4.7’ 25°59.8 2.1’ 58.8" 
22 153° 24.8 44.4 62°53.3 4.8’ 25°57.7 2.2' 58.8" 
23 168° 24.9 45.4 TATA 4.3’ 25°55.4 2.4' 58.8’ 
SD.=16.0 _d=-0.9 S.D.=16.1 
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October 13, 14, 15 (Wed., Thu., Fri.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 21°46.0 | 138°11.9 $24°11.8 | 184°40.0 $06°36.0 56°38.8 $15°08.9 | 72°16.4  $19°20.6 Alpheratz  357°37.2 29°12.7 
1 36°48.5 | 153°11.5 12.4 | 199°41.0 36.7 | 71°41.3 08.9 | 87°18.8 20.6 Ankaa 353°09.4 — -42°11.3 
2 51°51.0 | 168°11.0 13.0 | 214°41.9 37.3 86° 43.8 08.9 | 102°21.3 20.6 Schedar  349°33.5 56°39.4 
3 66°53.4 | 183°10.6 -- 13.6 | 229°428 ++ 38.0 | 101°46.3 ++ 08.9 | 117°23.7 ++ 206 Diphda 348°49.7.—-17°52.0 
4 81°55.9 | 198°10.2 14.2 | 244°43.8 38.6 | 116°48.8 08.9 | 132°26.2 20.6 Achernar  335°21.7. —--57°07.6 
5 96°58.4 | 213°09.8 14.8 | 259°44.7 39.2 | 131°51.3 08.9 | 147°28.6 20.6 Hamal — 327°53.9 23° 33.9 
6 | 112°00.8 | 228°09.4  $24°15.5 | 274°45.6  $06°39.9 | 146°53.8 $15°08.9 | 162°31.1 $19°20.6 Polaris 314°50.1 8921.2 
7 | 127°03.3 | 243°09.0 16.1 | 289°46.6 40.5 | 161°56.3 08.9 | 177°33.6 20.6 Acamar 315° 13.4 -40° 13.0 
8 | 142°05.8 | 258°08.6 16.7 | 304°47.5 41.2 | 176°58.8 09.0 | 192°36.0 20.6 Menkar = 314°08.6 pee 
9 | 157°08.2 | 273°081 +--+ 17.3 | 319°484 ++ 41.8 | 192°01.3 ++ 09.0 | 207°385 ++ 206 Mirfak — 308°31.6 4956.2 
10 | 172°10.7 | 288°07.7 17.9 | 334°49.4 42.5 | 207°03.8 09.0 | 222°40.9 20.6 Aldebaran = 290°'42.4 16 °33.2 
11 | 187°13.2 | 303°07.3 18.5 | 349°50.3 43.1 | 222°06.3 09.0 | 237°43.4 20.6 Rigel 281°06.30 -8'10.5 
12 | 202°15.6 | 318°06.9  $24°19.1 4°51.2 §06°43.8 | 237°08.8  $15°09.0 | 252°45.8  $19°20.6 ie eee stares 
13. | 217°18.1 | 333°06.5 19.7 | 19°52.2 44.4 | 252°11.3 09.0 | 267°48.3 20.6 an ne Sagan ee gre 
14 | 232°20.5 | 348°06.1 20.3 | 34°53.1 45.1 | 267°13.8 09.0 | 282°50.7 20.6 fs fa aretun ea 
15 | 247°23.0 3905.7 ++ 209 | 49°54.0 ++ 45.7 | 282°16.3 ++ 09.0 | 297°53.2 ++ 206 oo Toes e Pioee 
16 | 262°25.5 | 18°05.2 21.5 | 64°54.9 46.3 | 297°18.8 09.0 | 312°55.6 20.6 ‘Canopus -263°83.4—-52°42.1 
oO ° ° fe} fo} * = 
17 | 277°27.9 | 33°04.8 22.1 | 79°55.9 47.0 | 312°21.4 09.0 | 327°58.1 20.6 Bis “oendae nh” -.ieean 6 
18 292° 30.4 48°04.4 $24°22.7 94°56.8 S06° 47.6 327° 23.9 $15°09.0 343°00.5 $19°20.6 Adhara 255°07.9 -28°59.8 
19 | 307°32.9 | 63°04.0 23.3 | 109°57.7 48.3 | 342°26.4 09.0 | 358°03.0 20.6 Procyon  244°53.6 5°10.3 
20 | 322°35.3 | 78°03.6 23.9 | 124°58.7 48.9 | 357°28.9 09.0 13°05.4 20.6 Pollux 243°20.6 27°58.4 
21 337° 37.8 93° 03.2 ++ 24.5 | 139°59.6 ++ 49.6 12°31.4 ++ 09.1 28°07.9 ++ 20.6 Avior 234°15.9 -59°34.3 
22 352°40.3 | 108°02.8 25.1 | 155°00.5 50.2 27° 33.9 09.1 43°10.4 20.6 Suhail 222°48.4 -43°30.9 
23 7°42.7 123°02.3 25.7 170°01.5 50.9 42° 36.4 09.1 58°12.8 20.6 Miaplacidus 221°39.1 -69° 48.0 
Mer.pass.:22:29 v-0.4 d-0.6 m-4.2 v0.9 d-0.6 m1.7 v2.5 d-0.0 m-2.5 v2.5 d0.0 m0.5 Alphard 217°50.5 -8°44.9 
Regulus 207°37.5 1°51.8 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193"44.9° 6138.0 
Denebola 182° 28.0 4° 27.2 
0 22°45.2 | 138°01.9 $24°26.3 | 185°02.4  $06°51.5 57°38.9  $§15°09.1 | 73°15.3 $19°20.6 Gienah 175°466 -17°39.5 
1 37°47.7 | 153°01.5 26.9 | 200°03.3 52.1 | 72°41.4 09.1 | 88°17.7 20.6 Acrux  173°03.7 --63°12.9 
2 52°50.1 | 168°01.1 27.4 | 215°04.3 52.8 87°43.9 09.1 | 103°20.2 20.6 Gacrux 171°551 57° 13.9 
3 67°52.6 183° 00.7 ++ 28.0 230°05.2 ++ 53.4 102° 46.4 ++ 09.1 118°22.6 ++ 20.6 Alioth 166° 15.9 55°50.6 
4 82°55.0 | 198°00.3 28.6 | 245°06.1 54.1 | 117°48.9 09.1 | 133°25.1 20.5 Spica 158°25.4 -11° 16.3 
5 97°57.5 212°59.9 29.2 260°07.1 54.7 132°51.4 09.1 148° 27.5 20.5 Alkaid 152°54.6 49° 12.5 
6 113°00.0 | 227°59.4 $§24°29.8 | 275°08.0  $06°55.4 | 147°53.9 $15°09.1 | 163°30.0 $19°20.5 Hadar  148°40.4 — -60° 28.5 
7 128°02.4 | 242°59.0 30.4 | 290°08.9 56.0 | 162°56.4 09.1 | 178°32.4 20.5 Menkent 148°01.1  -36°28.4 
8 143°04.9 | 257°58.6 31.0 | 305°09.8 56.7 | 177°58.9 09.1 | 193°34.9 20.5 Arcturus  145°50.7 9°04.4 
9 158°07.4 | 272°58.2 ++ 31.5 | 320°108 ++ 57.3 | 193°01.4 ++ 09.1 | 208°37.3 ++ 205 Rigil Kent. 139°44.6  -60°55.4 
10 173°09.8 | 287°57.8 32.1 | 335°11.7 57.9 | 208°03.9 09.1 | 223°39.8 20.5 Kochab _137°20.9 74°04.1 
11 188°12.3 | 302°57.4 32.7 | 350°12.6 58.6 | 223°06.3 09.1 | 238°42.2 20.5 Zuben'ubi 136°59.3. — -16°07.7 
12 203°14.8 | 317°56.9  $24°33.3 5°13.6  $06°59.2 | 238°08.8  $15°09.1 | 253°44.7 $19°20.5 Alphecca 126° 06.3 26°38.7 
13 | 218°17.2 | 332°56.5 33.9 | 20°145  06°59.9 | 253°11.3 09.2 | 268°47.1 20.5 Antares 112°19.4 -26°28.7 
14 | 233°19.7 | 347°56.1 34.4 | 35°15.4 07°00.5 | 268°13.8 09.2 | 283°49.6 20.5 Atria 107°16.3 -69°04.1 
15 | 248°22.1 2°55.7 ++ 35.0 | 50°163 ++ O12 | 283°163 ++ 09.2 | 208°520 ++ 205 Sabik — 102°06.0— -15"°45.0 
16 263° 24.6 17°55.3 35.6 65°17.3 01.8 | 298°18.8 09.2 | 313°54.5 20.5 Shaula 96°14.2 — -37°07.2 
17 278° 27.1 32°54.9 36.2 80° 18.2 02.5 | 313°21.3 09.2 | 328°56.9 20.5 Rasalhague 96°01.2 2°32.9 
1s | 293°29.5 | 47°545  $24°36.7 | 95°19.1 $07°03.1 | 328°23.8 $15°09.2 | 343°59.4 $19°20.5 2 ies ooh ee 
19 | 308°32.0 | 62°54.0 37.3 | 110°20.1 03.7 | 343°26.3 09.2 | 359°01.8 20.5 aye wae Bode Setde 
20 | 323°34.5 77°53.6 37.9 | 125°21.0 04.4 | 358°28.8 09.2 14°04.3 20.5 ‘i pie scent | Reine 
21 338° 36.9 92°53.2 +--+ 38.5 | 140°21.9 -- 05.0 13°31.3. ++ 09.2 29°06.7. «+ 20.5 AEs ptgee.  peee Z 
22 | 353°39.4 | 107°52.8 39.0 | 155°22.8 05.7 28°33.8 09.2 | 44°09.1 20.5 i en Rapes cae aaee 
23 8°41.9 | 122°52.4 39.6 | 170°23.8 06.3 43° 36.3 09.2 59°11.6 20.5 Berek foeore.- nee 
Mer. pass. :22:25 v-0.4 d-0.6 m-4.2 v0.9 d-0.6 m1.7 v2.5 d-0.0 m-2.5 v2.5 d0.0 m0.5 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0 = -46°51.5 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.5 
0 23°44.3 | 137°52.0  $24°40.2 | 185°24.7  $07°07.0 | 58°38.8  $15°09.2 | 74°14.0 $19°20.5 a renee ok 
1 38°46.8 | 152°51.6 40.7 | 200°25.6 07.6 | 73°41.3 09.2 | 89°16.5 20.5 a 332:3 med: 
2 53°49.3 | 167°51.1 41.3 | 215°26.6 08.2 88° 43.8 09.2 | 104°18.9 20.5 || Oct 13 Wed SHA Mer.pass 
3 68°51.7 | 182°50.7. ++ 41.9 | 230°275 ++ 089 | 103°46.3 ++ 09.2 | 119°214 ++ 205 Venus  116°25.8 14:48 
4 83°54.2 | 197°50.3 42.4 | 245°28.4 09.5 | 118°48.7 09.2 | 134°23.8 20.5 Mars  162°54.0 11:41 
5 98°56.6 | 212°49.9 43.0 | 260°29.3 10.2 | 133°51.2 09.2 | 149°26.3 20.4 Jupiter 34°52.7 20:10 
6 113°59.1 | 227°49.5  $24°43.6 | 275°30.3 $07°10.8 | 148°53.7  $15°09.2 | 164°28.7  $19°20.4 Saturn 50°30.3 19:08 
7 129°01.6 | 242°49.1 44.1 | 290°31.2 11.4 | 163°56.2 09.2 | 179°31.2 20.4 
8 | 144°04.0 | 257°48.6 44.7 | 305°32.1 12.1 | 178°58.7 09.2 | 194°33.6 20.4 || Oc Wien atone ai 
9 159°06.5 | 272°48.2 ++ 45.2 | 320°33.0 -+ 12.7 | 194°01.2 ++ 09.2 | 209°361 ++ 204 Mars 162°17.2 11.30 
10 174°09.0 | 287°47.8 45.8 | 335°34.0 13.4 | 209°03.7 09.2 | 224°38.5 20.4 Jupiter 34°53.7 20:06 
11 189°11.4 | 302°47.4 46.4 | 350°34.9 14.0 | 224°06.2 09.2 | 239°41.0 20.4 Palate 50°30.1 19.04 
12 | 204°13.9 | 317°47.0  $24°46.9 5°35.8 §07°14.7 | 239°08.7 $15°09.2 | 254°43.4 $19°20.4 = 
13 219°16.4 | 332°46.6 47.5 20° 36.7 15.3 | 254°11.1 09.2 | 269°45.8 20.4 Oct 15 Fri SHA Mer.pass 
14 234°18.8 | 347°46.2 48.0 35°37.7 15.9 | 269°13.6 09.2 | 284°48.3 20.4 Venus —-114°07.6 14:49 
15 | 249°21.3 2°45.7 ++ 48.6 | 50°386 +--+ 16.6 | 284°16.1 ++ 09.2 | 299°50.7  -+ 204 Mars — 161°40.4 11:38 
16 | 264°23.8 | 17°45.3 49.1 | 65°39.5 17.2 | 299°18.6 09.2 | 314°53.2 20.4 Jupiter 3454.5 20:02 
17 279° 26.2 32°44.9 49.7 80°40.5 17.9 | 314°21.1 09.2 | 329°55.6 20.4 Saturn 50° 29.7 19:00 
1g | 294°28.7 | 47°44.5  $24°50.2 95°41.4 $§07°18.5 | 329°23.6  $15°09.3 | 344°58.1  $19°20.4 Horizontal parallax 
19 | 309°31.1 62°44.1 50.8 | 110°42.3 19.2 | 344°26.1 09.3 0°00.5 20.4 Venus: 0.2 
20 324° 33.6 77° 43.7 51.3 | 125°43.2 19.8 | 359°28.6 09.3 15°03.0 20.4 Mars: 0.1 
21 | 339°36.1 92°43.3. ++ 51.9 | 140°44.2 ++ 204 14°31.0 ++ 09.3 | 30°054 ++ 204 
22 | 354°38.5 | 107°42.8 52.4 | 155°45.1 21.1 29°33.5 09.3 | 45°07.8 20.4 
23 9°41.0 | 122°42.4 53.0 | 170°46.0 21.7 | 44°36.0 09.3 | 60°10.3 20.4 
Mer. pass. :22:21 v-0.4 d-0.6 m-4.2 v0.9 d-0.6 m1.7 v2.5 d-0.0 m-2.5 v2.4 d0.0 m0.5 
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2021 October 13 to Oct. 15 




























































































a Sun M 
led G oO 
| oe - Dec GHA , on 
$07° 46.3 =< d HP 
1 198° 25.2 Si) i ae Lat. Twilight 
2 213°2 . 106°04.9 5.0’ 2.6' 58.8" N bt Sunri 7: 
3 ee 48.2 120° 28.9 5.0" 25°50.2 2af. 58.7’ N 72° aut aa a ee Ci tS 
3. | 2280255 «+ 49.1 | 134°529 51 ecard 29° 58.7 7 | 0452 0610 07:20 | 16:10 ill — = Naie 
5 58°25 8 a ea BL ee aa 58.7' nN ie ee 06:06 07:09 ee 7:20 8:38 
6 273° 26.0 : 3°41.2 5.2’ 25° : : 58.7’ ° 4:59 06:04 07:01 : 17:24 18:34 
§07°51.9 ° 37.9 3.4" , 66 05:02 16:30 17: 
7 88°26 1 . 178°05.5 5.3’  §25° 58.6 és : 06:01 06:53 :27 18:31 
25°34.5 ' 64 05:04 16:37 7. 
8 Bierce 52.8 | 1929298 5.4’ 3.6" 58.6" ° 05:59 06:47 :29 8:28 
25° 30.8 , : 62 05:06 ; 16:43 17: 

9 318° 26 _ 53.8 | 206°54.2 5.4 3.7 58.6" ° 05:57 06:42 32:18:26 
10 333° i: + 54.7 | 221°18.6 5 25°27.0 3.9" 58.6" - 05:07 05:55 (06:3 cc, 0:34 8:25 
26.6 55.6 a 5.5 25°23.1 ; N 58° 37 16:54 17: 

11 348° 26.7 566 pis 5.6’ 25°18. Z 58.5’ 56° 05:08 05:53 06:33 16:58 “ ee 
12 3°26.9 é 50°07.8 5.6 55°14. 2 58.5' . 05:09 05:52 06: : 17:37 18:23 

' $07°57.5 ° 5°146 8 4.4 54 05:10 :30 17:01 
13 18°27.0 : 264°32.4 57° 58.5 : 05:51 06: 1:39 8:22 
$25°10.2 i 52° | 05:1 :26 17:05 : : 
14 33°070 58.4 | 278°57.2 5.8" 4.5’ 58.5 ° 10 05:49 (06:2 17:40 18:21 
07°59.4 ° 25°05.6 ' : 50 05:1 :23 17:08 : ; 
15 48°27.3 08°00.3 293 22.1 5.9’ oe ane a 58.4 45° a 05:48 06:21 17:11 oe 18:21 
16 63°27.5 3| 307°47.0 6.0’ — 24°56. 4.8' 58.4’ 7 11 05:45 ~—06:15 | az 7:43 8:21 
17 73°07 6 oS 3229120 «6.0 epee 50 5e4’ || “ 05:11 05:42 ~—«06:10 ‘17 17:46 18:20 
336°37.1 ‘V 5.1' 58.4" 5 05:10 17:22 17: 
18 93°27.8 6.1 4° 4 05:40 06: 749 18:20 
; $08°03.1 5 45.7 5.3" , 30° | OS: 6:05 17:26 ‘ : 
19 108° 27.9 : 351°02.2 6.2 58.4 :09 05:37 : 7:52 8:2 
: : $24°40.3 ' 20° 05: 06:01 17:30 : :21 
20 ‘igatsa a 04.0 5°07.5 63" ; 5.4 58.3’ 5:07 05:32 05: : 17:54 18:22 
; : 24°34.8 ; : N 10° 05: 5:55 17:37 : : 
21 138°28 . 05.0 19°52.8 64° 5.6 58.3’ :03 05:27 05: 7:59 8:25 
39 i - * 05.9 34°18.3 ee . 57 583° 0° | 04:58 05:22 at 17:43 18:05 18:29 
23 168°28 5 pe 48° 43.8 66' eg 5.9’ 58.3’ Ss 10° 04:51 «05:16 an 17:49 18:10 18:34 
ae 7.7 63°09.4 66’ 34° 4 6.0’ 58.2’ 20 04:42 05:08 af se 8:17 8: 
=16.0 d=-0.9 AnlLA 6.2’ 58.2" 30° | 04:30 04:59 05:30 18:02 18:24 ar 
Thu GHA Dec S.D.=15.9 - 04:22 04:53 oc 18:09 18:34 oo 
0 183°2 ans v D |, Weaene, + OO oa oes 8:40 9:10 
8.6  $08°08.7 3 ba d H 45 04:01 18:19 18: 
1 198° : 77°35.1 67" P : 04:38 05:08 8:47 19:20 
28.8 09.6 ° 7 $24°05.1 S$ 50° 18:25 8. 
2 213°28.9 ie 92°00.8 68" a3e . 6.3 58.2’ - 03:46 04:27 05:01 pis 9:32 
3 | eee ee oy te. ee | ee ee ee | ee 9:06 9:47 
4 243°29.2 . 0°52.7 7.0' oa. 6 58.1" 3:31 04:17 : : 19:11 19: 
12.4 ° 23° 45.6 56° 04:54 | 18:3 Oe 
5 258°29.4 135°18.7 71 - 6.7 58.1’ 03:22 04:11 :39 9:16 20:0 
13.3 | 149°44 ee 23°38.8 6.9" , 58° | 03:11 04:50 18:43 19: :03 
6 | 273°295  $08°14.3 "44.9 7.2 239319 7.0 sir ||| Saye|, qese nee. eat“ tee = 2 
7 788° . 164°11.1 . 58.1 : 03:56 04: 19:30 20:23 
29.7 15.2 7.3’ —- $23°24.8 , 41 18:52 ‘ 
8 303° 29.8 2 | 178°375 97.4 ——-23°17. 7.1’ 58.0" 9:38 20:37 
9 318°29, 16.1 | 193°03.9 ‘5 39176 73’ 580" || ae 
10 229.9 - + 17.0 sag ae. 7.5 23°103 7a ae Wed Thu Fri Moonset 
333°30.1 18.0 °304 = 7.6" 2302.9 A 58.0" |) N 72° u Wed Thu 
a 348° 30, 221°57.1 07.7" Ope 7.5’ 58.0 — = 19: rr 
12 ew Coe foe, eee fe Bee N70? | a ce || wee eee ee 
3°30.4 — $08°19.8 Beau - 22°476 27.8" 9 68° —_ 18:31 —_ a 
13 13°3 . 250°50.6 7.9' : 57.9 —_ 19:01 —_ 22:3: 
0.5 20.7 ° : $22°39.8 , 66° 17:54 =e 38 
14 33°307 ae 265° 17.5 8.0" oan 7.9 57.9" ae = 17:50 17.28 20:19 23:13 
15 48°30 8 . 17 279° 44.5 81! re 8.0’ 57.9" ae 1:22 17:13 17-07 a 21:30 23:39 
16 63° 22.6 | 294°11.6 3.7 81 57.8" 2 6:37 16:47 20:00 22:05 oe 
30.9 23.5 A 8.2 22°15.5 : 60° : 16:51 20:4 58 
Uf 78°31.1 aa a 8.3" ae a7 3 a BF 8 Ill sie 6:07 16:26 16:37 ce 22:31 a 
: . 23°06. j : 4 ' 58 : , ; 22:51 i 
Pode Blea aa GG ae eee | 
: 2 i o 7 : “ : = 
20 123°31 26.3 352°01.0 8.5" $21°50.2 8.6 57.7’ 54° 5:10 15:42 gee 21:55 23:21 te 
21 138° 2 27.2 6° 28.6 ‘@ at ate 8.7 57.7' 52° 4:56 15: toy 22:11 23:33 : 
Sia oo ee 7 Selig Gee -oe00' ll oe. ne 
53°31.8 29.1 ony 8.7 21°23.8 , : 45° ; 21 15:49 22:36 ; = 
23 168°31.9 aa ree 8.8 21°14.8 a 57.7" iitae 4:19 15:01 15:33 53.00 23:53 — 
: 52. ' : al! ' 40 : ‘ ? = 2 
SD.=16.0 _d=-0.9 089 21086 92st CAs 2 Slee = spa 
Fri GH S.D.=15.8 30° | 13.29 14:30 15:09 | 23:35 a 00:28 
A Dec GHA 20° 3:0 14:17 14:59 53.49 a 00:42 
0 183° 32.1 7 v Dec 6 04 13:56 14:4 ; =. 00:53 
$08° 30.9 3 d H N 10 2: 2 eS 
1 198°32.2 : : 64° 20.0 9.0' $20°56 P 0° 43 13:37 14:27 _ 00:12 01:13 
2 13°32 4 1.9 78°48.1 91 one 4 9.3’ 57.6" 2:23 13:20 14:13 - 00:32 01:30 
3 928° 30 5 > ae8 93° 16.2 92" ae 9.4 57.6" S 10° 2:04 13:03 : a 00:51 01:46 
4 943° 30, 33.7 | 107°44.5 ; 37.6 9.5’ 57.5’ 20° 1:42 3:59 00:13 (OL: 
5 | 258°328 Slee: oe ee 57.5" Bee tite. doe’ tee et on 0130 (O28 
. 35.5 136° ; ; 20°18.4 9.7’ = 35° ‘ :22 13:26 01:00 ; 02:18 
6 273°32.9 41.4 95° 20° . 57.5 1:03 12:10 ; : 01:52 02.3 
9 — $08°36.5 @ 0°08.6 9.8" 40° | 10: 13:16 | 01:15 ae 
7 288° 33.1 : 151°09.9 9.6' 57.5 ‘47 11:55 13: ; 02:06 02:49 
8 | 303°33, ie ee ee ee sla 2 Geel ae 
ae 38.3 0 7 19°48.8 ; ‘ 12:51 | 01:52 01 
9 318°3. » 180°07.4 98° 10.0° 57.4’ S 50 0:01 ; 02:39 03:1 
3.3. ++ 39.2 ° 8 19°38.7 : ° 11:16 12:34 6 
a 333°33.5 403 eo 9.9" 19°285 a 57.4" ae 09:49 11:06 12.96 ou 03:02 03:34 
1 348° 33.6 . 9°05.2 10.0’ baa. 2’ 57.4" 4 09:35 «10: : 2:31 03:13 ; 
; 41.1 | 223°3 : 19°18.3 10.3’ , 56° ; 4 12:17 02: : 03:43 
12 3°33.8 4.3 10.1’ 19° : 57.4 09:18 10:40 45 03:25 03: 
. S08° 42.0 ° 07.9 10.4’ : 58° : : 12:07 03:01 3:52 
13 18°3 238°03.4 = 10.2’ Bee 08:59 10:25 : 03:39 «=O: 
14 oes 42.9 | 252°326 10.3’ ee 10.5’ 57.3’ S 60° | 08:34 10:06 ie 03:21 03:55 ae 
15 48°34.2 a 267°020 10.4’ ee 10.6" 57.3" 03:46 04:14 04:29 
16 per es 44.8 | 281°31.4 105° : °36.3 10.7" 57.3) Sun : 
17 78°34.4 pea! 296°00.9 10.6 eae 10.8’ 57.2" Day Egn.er Time Mer oe 
: 6 310°30 ae : 10.8’ ' 00 42h : er.Pass. A 
F ae S08°47.5 oe a 18°03.9 10.9’ 5 mm:ss mm:ss — aes Lower a 
20 nen aw 48.5 | 339°301 108’ $17°53.0. 11.0’ ~—+57.2” 13 13:40 a: ‘mm hh:mm_ | 54-75% 
34.8 49 3 8 17°41.9 : : 3:47 11:46 : 
oF ane 4 | 354°00.0 : lt) 57.1" 14 | 13:55 18.37 06:08 5 
8° 35.0 - + 503 5 10.9 17°30.8 : : 14:02 11:46 : \ 
22 153°35.1 . 8°29.9 11.0" 17°10. 11.2" 57.1’ 15 | 14:08 14:15 11:46 oe 07:06 
23 168° 35.3 ae 23°00.0 11.1’ ee 11.3" 57.1" 20:25 (07:59 
=" : 37°30.2 11.2’ 11.3' 57.1’ 
SD.=16.0 d=-0.9 : 16°56.9 11.47 57.1’ 
S.D.=15.6 
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October 16, 17, 18 (Sat., Sun., Mon.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 24°43.5 | 137°42.0 $24°53.5 | 185°46.9 $07°22.4 59°38.5 $15°09.3 75°12.7 = $19°20.4 Alpheratz  357°37.2 29°12.7 
1 39°45.9 | 152°41.6 54.0 | 200°47.9 23.0 | 74°41.0 09.3 | 90°15.2 20.3 Ankaa —353°09.4 — -42°11.3 
2 54°48.4 | 167°41.2 54.6 | 215°48.8 23.6 | 89°43.5 09.3 | 105°17.6 20.3 Schedar  349°33.5 56°39.4 
3 69°50.9 | 182°40.8 ++ 55.1 | 230°49.7 ++ 243 | 104°45.9 ++ 09.3 | 120°201 ++ 203 Diphda 348°49.7.—-17°52.0 
4 84°53.3 | 197°40.4 55.7 | 245°50.6 24.9 | 119°48.4 09.3 | 135°22.5 20.3 Achernar 335°21.6 —--57°07.6 
5 99°55.8 | 212°39.9 56.2 | 260°51.5 25.6 | 134°50.9 09.3 | 150°24.9 20.3 Hamal —-327°53.8 23° 33.9 
6 114°58.2 | 227°39.5 $24°56.7 | 275°52.5 $07°26.2 | 149°53.4 $15°09.3 | 165°27.4 $§19°20.3 Polaris 314°49.5 89° 21.2 
7 | 130°00.7 | 242°39.1 57.3 | 290°53.4 26.8 | 164°55.9 09.3 | 180°29.8 20.3 Acamar = 315° 13.4 -40° 13.0 
8 | 145°03.2 | 257°38.7 57.8 | 305°54.3 27.5 | 179°58.4 09.3 | 195°32.3 20.3 Menkar = 314°08.6 LO. 
9 | 160°05.6 | 272°383 +--+ 58.4 | 320°55.2 ++ 281 | 195°008 ++ 09.3 | 210°347 ++ 203 Mirfak = 308°31.6 = 49°'56.2 
10 | 175°08.1 | 287°37.9 58.9 | 335°56.2 28.8 | 210°03.3 09.3 | 225°37.1 20.3 Aldebaran = 290°'42.4 16 "33.2 
11 | 190°10.6 | 302°37.5 59.4 | 350°57.1 29.4 | 225°05.8 09.3 | 240°39.6 20.3 Rigel = 281°06.2 -8'10.5 
12 | 205°13.0 | 317°37.0  $24°59.9 5°58.0  $07°30.0 | 240°08.3 $15°09.3 | 255°42.0  $19°20.3 Se sae stres 
13. | 220°15.5 | 332°36.6  25°00.5 | 20°58.9 30.7 | 255°10.8 09.3 | 270°44.5 20.3 one na OR OF - waeeaR 
14 | 235°18.0 | 347°36.2 01.0 | 35°59.9 31.3 | 270°13.2 09.3 | 285°46.9 20.3 re Secu us 
15 | 250°20.4 2°35.8 ++ O15 51°00.8 ++ 32.0 | 285°15.7 ++ 09.3 | 300°49.4 ++ 203 wae Sp oeeas Binns 
16 | 265°22.9 | 17°35.4 02.1 | 66°01.7 32.6 | 300°18.2 09.3 | 315°51.8 20.3 ‘Canopus -263°83.4—-52°42.1 
fe} ° ° ° ° " = 
17 | 280°25.4 | 32°35.0 02.6 | 81°02.6 33.2 | 315°20.7 09.3 | 330°54.2 20.3 Sues “peaeaee -.ieean 5 
1g | 295°27.8 | 47°34.6  $25°03.1 96°03.5  $07°33.9 | 330°23.2 $§15°09.3 | 345°56.7 $19°20.3 Adhara 255°07.9 —--28°59.8 
19 | 310°30.3 | 62°34.1 03.6 | 111°04.5 34.5 | 345°25.6 09.3 0°59.1 20.2 Procyon  244°53.6 5°10.3 
20 | 325°32.7 | 77°33.7 04.2 | 126°05.4 35.2 0°28.1 09.3 16°01.6 20.2 Pollux 243°206 27°58.4 
21 340°35.2 | 92°333 ++ 04.7 | 1419063 ++ 35.8 15°30.6 ++ 09.3 | 31°040 ++ 20.2 Avior 234°15.9  -59°34.3 
22 355°37.7 | 107°32.9 05.2 | 156°07.2 36.4 30°33.1 09.3 46° 06.4 20.2 Suhail 222°48.4 -43°30.9 
23 10°40.1 122° 32.5 05.7 171°08.2 37.1 45°35.5 09.3 61°08.9 20.2 Miaplacidus 221°39.1 -69° 48.0 
Mer.pass.:22:17 v-0.4 d-0.5 m-4.2 v0.9 d-0.6 m1.7 v2.5 d-0.0 m-2.5 v2.4 d0.0 m0.6 Alphard 217°50.5 -8°44.9 
Regulus 207° 37.5 1°51.8 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193°44.9 6 1°38.0 
Denebola 182° 28.0 4° 27.2 
0 25°42.6 | 137°32.1  $25°06.2 | 186°09.1 $07°37.7 | 60°38.0 $15°09.2 | 76°11.3  $19°20.2 Gienah 175°46.6 —--17°39.5 
1 40°45.1 | 152°31.7 06.8 | 201°10.0 38.4 | 75°40.5 09.2 | 91°13.7 20.2 Acrux 173°03.7--63°12.9 
2 55°47.5 | 167°31.3 07.3 | 216°10.9 39.0 | 90°43.0 09.2 | 106°16.2 20.2 Gacrux 171°551 ~~ -57°13.8 
3 70°50.0 182° 30.8 ++ 07.8 231°11.8 ++ 39.6 105° 45.4 ++ 09.2 121°18.6 ++ 20.2 Alioth 166°15.9 55°50.6 
4 85°52.5 | 197°30.4 08.3 | 246°12.8 40.3 | 120°47.9 09.2 | 136°21.1 20.2 Spica 158°25.4 -11°163 
5 100°54.9 212° 30.0 08.8 261° 13.7 40.9 135°50.4 09.2 151°23.5 20.2 Alkaid 152°54.6 49°12.4 
6 115°57.4 | 227°29.6  $§25°09.3 | 276°14.6 $07°41.6 | 150°52.9 $15°09.2 | 166°25.9 $19°20.2 Hadar 148°40.4 — -60° 28.5 
7 130°59.9 | 242°29.2 09.9 | 291°15.5 42.2 | 165°55.3 09.2 | 181°28.4 20.2 Menkent 148°01.1 = -36°28.4 
8 146°02.3 | 257°28.8 0.4 | 306°16.4 42.8 | 180°57.8 09.2 | 196°30.8 20.2 Arcturus  145°50.7 9°04.4 
9 161°04.8 | 272°284 ++ 10.9 | 321°17.4 ++ 43.5 | 196°00.3 ++ 09.2 | 211°33.2 ++ 202 Rigil Kent. 139°44.6  -60°55.4 
10 176°07.2 | 287°27.9 1.4 | 336°18.3 44.1 | 211°02.8 09.2 | 226°35.7 20.1 Kochab —_137°21.0 74°04.1 
11 191°09.7 | 302°27.5 1.9 | 351°19.2 44.8 | 226°05.2 09.2 | 241°38.1 20.1 Zuben'ubi 136°59.3. — -16°07.7 
12 206°12.2 | 317°27.1 $25°12.4 6°20.1  $07°45.4 | 241°07.7 $15°09.2 | 256°40.6 $19°20.1 Alphecca 126° 06.3 26°38.7 
13 221°14.6 | 332°26.7 2.9 21°21.0 46.0 | 256°10.2 09.2 | 271°43.0 20.1 Antares 112°19.4— -26°28.7 
14 | 236°17.1 | 347°26.3 3.4 36° 22.0 46.7 | 271°12.6 09.2 | 286°45.4 20.1 Atria 107°16.3 -69°04.1 
15 | 251°19.6 2°25.9 ++ 13.9 | 519229 ++ 47.3 | 286°15.1 ++ 09.2 | 301°47.9 -+ 201 Sabik — 102°06.0 — -15° 45.0 
16 | 266°22.0 | 17°25.5 4.4 | 66°23.8 47.9 | 301°17.6 09.2 | 316°50.3 20.1 Shaula — 96°14.2 -37°07.2 
17 | 281°24.5 | 32°25.1 4.9 | 81°24.7 48.6 | 316°20.1 09.2 | 331°52.7 20.1 Rasalhague = 96° 01.2 2°32.9 
5 5 5 6 . : 5 5 6 Eltanin 90° 43.7 51°29.4 
1g | 296°27.0 | 47°24.7 $§25°15.4 | 96°25.6 $07°49.2 | 331°22.5 $15°09.2 | 346°55.2 $19°20.1 ted ageae 5 41090 6 
19 | 311°29.4 | 62°24.2 5.9 | 111°26.6 49.9 | 346°25.0 09.2 1°57.6 20.1 one Wee : Beige, Sede 
20 | 326°31.9 | 77°23.8 6.4 | 126°27.5 50.5 1°27.5 09.2 17°00.0 20.1 if ae sett i Reina 
21 341°34.3 92°23.4 +--+ 16.9 | 141°284 +--+ 511 16°29.9 -+ 09.2 32°02.5 ++ 20.1 cae eeag  peee Z 
22 356°36.8 | 107°23.0 7.4 | 156°29.3 51.8 31°32.4 09.2 47°04.9 20.1 ee Estes eeuGt 
° ° ° ° . = . 
23 11°39.3 | 122°22.6 7.9 | 171°30.2 52.4 | 46°34.9 09.2 | 62°07.4 20.1 rae kotor e oe 
Mer.pass.:22:14 v-0.4 d-0.5 m-4.2 v0.9 d-0.6 m1.7 v2.5 d0.0 m-2.5 v2.4 d0.0 m0.6 Enif 33°41.2 9°58.6 
Al Na’ir 27°36.0  -46°51.5 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.5 
0 26°41.7 | 137°22.2 $§25°18.4 | 186°31.2  $07°53.0 | 61°37.3. $15°09.2 | 77°09.8  $19°20.0 Scheat 13 °47.9.- 28, 12:2 
1 41°44.2 | 152°21.8 18.9 | 201°32.1 53.7 | 76°39.8 09.2 | 92°12.2 20.0 Markabs = 19732:30 7 = 1bs10s4 
2 56°46.7 | 167°21.4 19.4 | 216°33.0 54.3 | 91°42.3 09.2 | 107°14.7 20.0 Oct 16 Sat SHA Mer.pass 
3 71°49.1 | 182°20.9 ++ 19.9 | 231°33.9 ++ 55.0 | 106°44.7 ++ 09.2 | 122°171 ++ 200 Venus 112°58.5 14:50 
4 86°51.6 | 197°20.5 20.4 | 246°34.8 55.6 | 121°47.2 09.2 | 137°19.5 20.0 Mars 161°03.5 11:36 
5 101°54.1 | 212°20.1 20.9 | 261°35.7 56.2 | 136°49.7 09.1 | 152°22.0 20.0 Jupiter 34°55.0 19:58 
6 116°56.5 | 227°19.7 $25°21.4 | 276°36.7 $07°56.9 | 151°52.1 $15°09.1 | 167°24.4  $19°20.0 Saturn 50° 29.3 18:56 
7 131°59.0 | 242°19.3 21.8 | 291°37.6 57.5 | 166°54.6 09.1 | 182°26.8 20.0 
8 | 147°01.5 | 257°18.9 22.3 | 306°38.5 58.1 | 181°57.1 09.1 | 197°29.3 20.0 || Oct one shone a 
9 162°03.9 | 272°185 ++ 228 | 321°394 ++ 588 | 196°595 ++ 09.1 | 212°31.7 ++ 200 Mars 160°265 11:35 
10 177°06.4 | 287°18.1 23.3 | 336°40.3 07°59.4 | 212°02.0 09.1 | 227°34.1 20.0 slupiter 44°55 4 19:54 
11 192°08.8 | 302°17.7 23.8 | 351°41.2 08°00.1 | 227°04.5 09.1 | 242°36.6 20.0 SSeicn 50°28. 7 18.52 
12 | 207°11.3 | 317°17.3 $25°24.3 6°42.2 §08°00.7 | 242°06.9  $15°09.1 | 257°39.0 $19°20.0 
13 222°13.8 | 332°16.8 24.7 21°43.1 01.3 | 257°09.4 09.1 | 272°41.4 19.9 |} Oct 18 Mon SHA Mer.pass 
14 237°16.2 | 347°16.4 25.2 36°44.0 02.0 | 272°11.9 09.1 | 287°43.8 19.9 Venus — 110°40.4 14:51 
15 | 252°18.7 2°16.0 ++ 25.7 | 51°44.9 + + 02.6 | 2879143 ++ 09.1 | 302°46.3 ++ 19.9 Mars — 159°49.4 11:33 
16 | 267°21.2 | 17°15.6 26.2 | 66°45.8 03.2 | 302°16.8 09.1 | 317°48.7 19.9 Jupiter 34°55.6 19:50 
17 282° 23.6 32° 15.2 26.7 81° 46.7 03.9 | 317°19.2 09.1 | 332°51.1 19.9 Saturn 50° 28.0 18:48 
18 | 297°26.1 47°14.8  §$25°27.1 96°47.7 $08°04.5 | 332°21.7 $15°09.1 | 347°53.6 $19°19.9 Horizontal parallax 
19 | 312°28.6 | 62°14.4 27.6 | 111°48.6 05.1 | 347°24.2 09.1 2°56.0 19.9 Venus? 0.2 
20 | 327°31.0 | 77°14.0 28.1 | 126°49.5 05.8 2°26.6 09.1 17°58.4 19.9 Mars: 01 
21 342°33.5 | 92°136 ++ 286 | 141°504 ++ 064 17°29.1 ++ 091 | 33°009 ++ 19.9 
22 | 357°35.9 | 107°13.2 29.0 | 156°51.3 07.1 32°31.5 09.0 | 48°03.3 19.9 
23 12°38.4 | 122°12.8 29.5 | 171°52.2 07.7 | 47°34.0 09.0 | 63°05.7 19.9 
Mer.pass.:22:10 v-0.4 d-0.5 m-4.2 v0.9 d-0.6 m1.7 v2.5 d0.0 m-2.5 v2.4 d0.0 m0.6 
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2021 October 16 to Oct. 18 

























































































h 
Sat Sun 
G 
0 a Dec G Moon 
183° 35 HA 
1 4 $08°53 us De 
1 | 198036.5 531 | 520004 113" : d HP 
; 3 = 
3 peel 54.9 aera 11.4' ioe 11.5’ 57.0° Lat. ‘i Twilight 
5.8 oR 1.2 ' . 11.6 a aut. £4 Sunri 
: 243° 35.9 55.8 | 95°3L7 11.5’ 16°22.3 ae 57.0 N72° | 05: el Onnee | Sunset Twilight 
5 258°36 1 a 110°02.3 a 16°106 a 57.0° || nN 70° 06:23. -07:35 7 Civil Naut 
6 273° 7.7 | 124°33. 15°58.9 a 5:07 06: 54 7:0 : 
36.2 ° 117" 11.8 68° 18 07:2 05 8:23 
7 $08°58.6 15°47 56.9 05:10 :22 16:0 
288° 36.3 90s 139°03.8 Al 11.8’ , 66° 06:14 07: :07 17:11 
8 303° 08°59.5 aaa 11.8’ S15° . 56.9 05:11 06: 12 16:17 a 18:21 
36.5 ° 153° 34.6 ; 5° 35.2 11.9 64° c :10 07:03 17:15 
9 aia? 09°00.4 ° 11.9 15° 9 56.9" 05:12 ~—06: : 16:26 18:19 
36.6 168° 05.6 : 5° 23.3 12.0' 62° ; :07 06:56 7:19 
10 333°3 * 01.3 182° 12.0 15° 0 56.9’ 05:13 06:0 2 16:33 8:18 
6.7 2° 36.6 : 11.3 12.0 60° : :05 06:50 17:22 
11 343° 02.2 ° 12.1 14° 0 56.9’ 05:14 06: : 16:39 18:17 
36.9 197°07.7 12.1’ 59.2 12.1 N 58° :02 06:45 7:25 
12 03.2 211° 2.1 14°47 ; 56.8’ 8 05:14 : 16:45 17: 8:16 
3° 37.0 é 38.9 12.2" 0 12.2 : 56° 06:00 06: 7:27 18:1 
13 18°37. $09°04.1 3 . 14°34.8 56.8 05:15 : :40 16:50 15 
37.1 226° 10.1 12.2 ‘ 54° 05:58 06: : 17:30 
14 05.0 Sy 12.3 $14° 56.8 05:15 :36 16:5 18:15 
33°37.2 240°41.5 4922.6 12.3" 52° 05:56 06: 54 7:32 
15 18°37, 05.9 aa 12.4' 14° 3 56.8" 05:15 —O5: :32 16:58 : 8:15 
37.4 255°12.9 ; 10.3 12 50° 5:54 06: 17:34 
16 63° * 06.8 ° 12.5 13° 4 56.7’ 05:15 28 17:01 18:15 
37.5 269° 44.4 , 3°57.9 12 45° 05:53 06: : 17:36 
17 07.7 ° 12.5 ° 4 56.7" 05:15 :25 17:0 18:15 
78° 37.6 284° 16.0 1 13°45.4 : 05:49 : :05 7:3 
; : 2.6' a 12.5 56.7’ N 40° 06:18 : 37 8:1 
18 93° 08.7 | 298°47 13°33.0 7 05:14 17:12 17: 15 
37.8 6 6 = 12.7’ ; 12.5 : 35° 05:45 06: ‘41 18:1 
19 108° $09° 09.6 6 s 13°20.4 56.7 05:13 : :13 17:1 :15 
37.9 313°19.3 ; : 12.6’ , 30° 05:42 06: 17 17:45 
20 10.5 12.8 ° 56.7 05:11 6:08 : : 18:1 
oo antes cia ot 108" oe at eRe eee | Sona oe 06:03 oS 7:48 
2 38.2 -—p 23.0 12.9' : 5.2 12.7 , N 10° 05:0 :33 05:56 : 17:51 18: 
ee |) 035 127 566 cele fe ae a ae 
168° 38.4 11°27.0 12°297 12.8" 6 05:21 17:42 18:0 
: 14.1 ; 13.0’ ° 8 56.6’ Ss 10° : 05:42 : :03 18:28 
SD.=16.0 aaae 25°59.0 13.1 aa 12.8" oe 20° ee ae 05:35 . 18:10 18:34 
os GHA 5 SD =155 eo ee 2 04:26 ae on 18:03 se 8:42 
0 183° ae GHA 5 | O48 OaA9 S20) 18:11 18: 18:52 
Se a ee De d Bs ee a a ee 
2 16.0 231.2 13.2’ $11° HP 03:55 04: 09 | 18:22 9:13 
213°38.8 55°03.4 1°51.2 = 12.9" 5 50° :32 05:03 18:50 
3 08°38. 16.9 ae 13.3’ 11° 9 56.5 50 03:39 18:29 19:24 
38.9 69° 35.7 , 38.2 13.0" ° : 04:21 8:59 : 
4 - 17.8 ° 13.3 ° 0 56.5’ 52 03: 04:55 . 9:36 
243°39.1 84°08.0 11°25.2 13.0" : é 31:04:16 18:37 
5 258° 30. 18.7 oan, 13.4' 11° 3.0" 56.5’ 54 03:23 04:51 9:11 9:5 
9.2 98°40.5 13.5 122 ~~ 13.0" 56° 04:10 0 18:41 19:16 53 
6 973° 19.6 | 113°13 7 10°59.1 Oe aes 03:12 04: eel 18:45 20:01 
39.3 §09° O 13.5’ 13.1 ' 58° :03 04:4 9:23 
7 09° 20.5 3 10°46 56.4 03:00 ; ‘43 18:4 20:10 
288°39.4 127° 45.5 O 13.1’ , S 60° 03:55 04: :49 19:29 
8 303° : 21.5 eae. 13.6' S10° : 56.4 02:46 03: :38 18:54 : 20:20 
39.6 142°18.1 ‘ 32.9 13.2' 3:47 04:32 19:37 
9 318° 22.4 | 156° 13.6 10° 2’ 56.4’ 19:00 20:33 
39. 56°50. ' 19.7 ' 9: 
ao ee poe oe ae oy eee ge. || cee, 46 20:47 
11 348° 40.0 ces 185°563 Pe 09°53.2 ee 56.3" N 72° Sun Mon ee Moonset 
12 3°4 5.1 200°29.2 8 09°39.9 13. ; 56.3 3 :12 17:33 17: Sun M 
13 0.1 $09°26 13.9 09° oO 56.3’ N 70 z: 7:04 oe on 
14 18°40.2 a. 215°02.1 13.9’ SO =e 13.3' 56.3’ 68° lis 17:22 17:01 , 00:39 02:51 
33°40.3 : 229° 35.0 ; 9° 13.2 13.4’ : 66° : 17:12 ; a 01: : 
15 208i, 27.8 aoe 14.0' 08° 3.4 56.2’ 6 7:15 16:58 ke :00 03:00 
40.5 244° 08.1 8°59.8 13.4’ 64° 17:04 «16: OL:1 
16 63° - 28.7 | 258° 14.1 08° A 56.2" 7:02 6:55 hs 17 03:07 
40.6 58°41.1 46.4 13.4" 62° 16:58 01:3 
17 7 29.7 ° 14.1 ° 4’ 56.2’ 6:52 16:53 a 30 03:13 
78° 40.7 273° 14.3 14.2' 08° 33.0 13.5' : 60° : 16:52 16: ae 01:41 ‘ 
18 93° 30.6 | 287°47 2 08°19.5 : 56.2’ 6:43 16:4 ‘51 00:14 : 03:18 
AO. 5 ' : 13.5’ , ‘47 . 01:5 
19 ea 8 S$09°31.5 apgba 14.2 08°06.0 ‘i > 56.2 N 58° 6:35 a 16:50 00:27 ai 1 03:23 
20 iF 1.0 Siac! aie 0.7 143’  §07° 3.5 56.1’ 56° 6:28 :42 16:48 re ‘59 03:27 
21 oa: 33.3 tei 14.3 oe 13.5’ 56.1’ 54° 6:21 ee 16:47 er 02:06 03:30 
. 2 : ' ; 6" a : 35 . : 02:12 : 
22 | 153° 34.2 0 14.47 07° 13.6 56.1 52° | 16:16 16:46 03:3 
41.3 346° 00.7 : 25.3 13.6 50° : 16:31 00:56 02: :33 
23 168° 35.1 ° 14.4 07° 6 56.1’ 0 6:11 16:45 ; 7 03:3 
41.4 0° 34.1 ' 11.7 13.6 45° 16:28 01:04 02: 35 
36.0 14.5 ° 6 56.1" 5 5: 16:44 22 © 03: 
SD.—16.0 ia 15°07.6 14.5’ eek 13.6" 56.0" N 40° 59 16:22 16:42 01:11 02:27 eee 
=-0.9 6°44.4 13.7’ a i 5:50 16:16 01:25 02:36 on 
Mon GHA S.D.—15.3 : 56.0 35 5:42 1 : 16:40 01:37 . 03:45 
; Dec - i 30° 5.3 6:11 16:38 . 02:44 03: 
183°4 HA ° 35 16:07 01:47 ; 48 
1 1.6  $09°3 = D 20 5:2 16:37 02:51 03: 
; 198°41.7 rap 70°411.. 145°. ~-S0 a d HP N 10° nee 16:00 16.34 ee 02:57 oe 
213°41.8 : 44°14.7 : 16° 30.7 13.7’ 0° ; 15:53 16: 11 03:07 : 
3 928° 41. 38.7 one 14.6" 06° 3.7' 56.0’ 5:02 15: 6:32 02:2 : 04:00 
41.9 58° 48.3 17.100«:13.7" ° 5:47 16: be 03:16 
4 * 39.6 ° 14.6 ° 7 56.0" S$ 10 30 02: 04:04 
243°42.1 73° 22.0 06°03.3. 13.7" : 4:51 15:4 37 03.24 
5 258° 42. 40.6 87°55. 14.7 05° a 56.0" 20° 4: 41 16:28 : 04:08 
2.2 7°55.7 14.7’ 49.6 13.7’ 30° 40 15:34 02:49 ~=—«03: 
6 273° 41.5 | 102°29 4 05°35.9 ee, : 4:28 16:26 03:0 = 04:12 
42.3.  §09° A 14.8" . 13.7 ' 35° 15:27 16: :02 03:41 
7 09°42.4 05°22 55.9 4:20 6:24 ; : 04:1 
288° 42.4 117° 03.2 1 13.8 40° 15:23 03:16 03:5 ee 
8 303° j 43.3 131°37. 14.8’ 505° : 55.9’ 4:12 : 16:23 03:2 50 04:21 
42.5 31°37.0 08.4 = 13.8" ; 45° 15:18 :25 03:5 
0 318° 42.7 ; yee 146° 10.9 a 04°54.6 ee ee at 4:02 15:12 ac ee mee ee 
333°42. : 160°44 a) 04° 40.8 3 9 3:50 3:45 : : 
1 | 3aa°429 oe oe ae ee oe |e fe Gea. ee ee cs 
12 6 189° 04°13.2 9.8! 3:39 6:16 04: 04:35 
3°43.0 ° 52.7 15.0’ ; 13.8" ' 56° 14:58 4:05 04:2 
13 18°43. s09°47.8 | 204° ; 03°59.4 "55.8 6 3:32 16:15 04: :22 04:37 
43.1 04° 26.7 ; : 13.8 , ° 14:54 : 4:12 04: 
1 15.0 55.8 58 : 16:14 4:27 : 
is eg pee ae S03°45.5 13.8" || s 60° ue Gee | ee 04:39 
5 48° 43.4 9.6 233°34.8 i 0 03°31.7 13.8" 55.8 3:15 14:45 1 : 04:28 04:37 04:41 
16 63° - 505 | 248°08. 5.1 03°17.9 55.8’ 6:11 04:38 04:44 
17 43.5 51 08.9 15.1’ : 13.8’ 04:43 
78° 43.6 4 262° 43.0 ie ; 03°04.0 13.8" 55.7 ‘ : Sun 04:47 
18 93°4 52.3 | 277°17.1 et 02°50.2 13.9" af "y aniet Tinie Me Moon 
1 3.7 $09° 15.2 ° 3.9' 55.7 00 h o M 
9 108°43.9 53.2 | 291°51.3 02°36.3. 13.9" ; a 12 Pass er.Pass. iss 
20 (og? 44. 541 a06%2 : 15.2 S02°22.4 55.7 m:ss = mmiss hh: Upper ower gi 
21 ee 55.0 see 15.2' 02°08.6 a 55.7 16 14:22 14:28 aman hh:mm hh:mm sa es 
22 153° 7 + 55.9 Gan. 15.2’ 01° ; 9" 55.6' 17 14: : 11:46 - -95% 
44. 335°3, ; 1°54.7 , :34 14: 21:1 , 
23|_ies°ad 3 a8 ee we ie ee fo| eae tee ae i eG 
: 7 ee 01°2 ; 5.6" 45 99: : 
SD.= 4° 42.6 7.0 13.9’ : 2:41 : ) 
160. d=09 15.3 01°13.2 mo ae 10:19 a 
S.D.=15.2 i 
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October 19, 20, 21 (Tue., Wed., Thu.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 27°40.9 | 137°12.3  $25°30.0 | 186°53.2 $08°08.3 | 62°36.5 $15°09.0 | 78°08.2 $19°19.9 Alpheratz 357°37.2.—-29°12.7 
1 42°43.3 | 152°11.9 30.4 | 201°54.1 09.0 | 77°38.9 09.0 | 93°10.6 19.8 Ankaa 353°09.4-— -42°11.4 
2 57°45.8 | 167°11.5 30.9 | 216°55.0 09.6 | 92°41.4 09.0 | 108°13.0 19.8 Schedar 349°33.5 = 56°39.5 
3 72°48.3 | 182°111 ++ 31.4 | 231°559 ++ 10.2 | 107°438 +--+ 09.0 | 1239155 ++ 198 Diphda 348°49.7_—-17°52.0 
4 87°50.7 | 197°10.7 31.8 | 246°56.8 10.9 | 122°46.3 09.0 | 138°17.9 19.8 Achernar — 335°21.6 ~—--57° 07.6 
5 102°53.2 | 212°10.3 32.3 | 261°57.7 11.5 | 137°48.8 09.0 | 153°20.3 19.8 Hamal  327°53.8 —-23°33.9 
6 117°55.7 | 227°09.9  $25°32.8 | 276°58.6 $08°12.1 | 152°51.2 $15°09.0 | 168°22.7 $19°19.8 Polaris — 314°48.9 89° 21.2 
7 | 132°58.1 | 242°09.5 33.2 | 291°59.6 12.8 | 167°53.7 09.0 | 183°25.2 19.8 Acamar = 315° 13.4 -40° 13.0 
8 | 148°00.6 | 257°09.1 33.7 | 307°00.5 13.4 | 182°56.1 09.0 | 198°27.6 19.8 Menkar = 314°08.6 elo. 
9 | 163°03.1 | 272°08.7 ++ 34.2 | 322°014 ++ 14.0 | 197°586 +--+ 09.0 | 213°300 -+ 198 Mirfak — 308°31.6 4956.2 
10 | 178°05.5 | 287°08.3 34.6 | 337°02.3 14.7 | 213°01.0 09.0 | 228°32.5 19.8 Aldsbaran 290424, 1633.2 
11 | 193°08.0 | 302°07.9 35.1 | 352°03.2 15.3 | 228°03.5 08.9 | 243°34.9 19.8 Rigel 281°06.2 0-8 10.5 
12 | 208°10.4 | 317°07.5  $25°35.5 7°04.1 §08°16.0 | 243°06.0 $15°08.9 | 258°37.3  $§19°19.7 ie Soon setae 
13. | 223°12.9 | 332°07.0 36.0 | 22°05.0 16.6 | 258°08.4 08.9 | 273°39.7 19.7 an ne Sainey:. woecare 
14 | 238°15.4 | 347°06.6 36.4 | 37°06.0 17.2 | 273°10.9 08.9 | 288°42.2 19.7 Wigan aTRtAGS ea 
15 | 253°17.8 2°06.2 «++ 36.9] 52°069 ++ 17.9 | 288°133 ++ 08.9 | 303°446 -+ 197 ee Tots 8 ae 
16 | 268°20.3 | 17°05.8 37.3 | 67°07.8 18.5 | 303°15.8 08.9 | 318°47.0 19.7 Cone Beseg ae tes ae | 
O° ° ° ° ° = f 
17 283°22.8 32°05.4 78 82°08.7 io 318°18.2 08.9 333°49.4 97 Siig. “oentaes -.cdeead 6 
1s | 298°25.2 | 47°05.0 $25°38.3 | 97°09.6  $08°19.8 | 333°20.7 $15°08.9 | 348°51.9 $19°19.7 Adhara 255°07.9  -28°59.8 
19 | 313°27.7 | 62°04.6 38.7 | 112°10.5 20.4 | 348°23.1 08.9 3°54.3 19.7 Procyon 244°53.6 5°10.3 
20 | 328°30.2 | 77°04.2 39.1 | 127°11.4 21.0 3° 25.6 08.9 | 18°56.7 19.7 Pollux 243°206  ©-27°58.4 
21 | 343°32.6 | 92°038 +--+ 396] 1429123 ++ 21.7 | 18°280 ++ 089 | 33°592 -+ 197 Avior 234°15.8  -59°343 
22 | 358°35.1 | 107°03.4 40.0 | 157°13.3 22.3 | 33°30.5 08.8 | 49°01.6 19.7 Suhail 222°48.4 —--43°30.9 
23 13°37.5 122° 03.0 40.5 172°14.2 22.9 48° 32.9 08.8 64°04.0 19.6 Miaplacidus 221°39.0 -69° 48.0 
Mer.pass.:22:06 v-0.4 d-0.5 m-4.2 v0.9 d-0.6 m1.7 v2.5 d0.0 m-2.4 v2.4 d0.0 m0.6 Alphard 217°50.5 -8°44.9 
Regulus 207° 37.5 1°51.8 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.8 6 1°38.0 
Denebola 182° 28.0 4° 27.2 
0 28°40.0 | 137°02.6  $25°40.9 | 187°15.1  $08°23.6 | 63°35.4 $15°08.8 | 79°06.4 $19°19.6 Gienah 175°46.6 -17°39.5 
1 43° 42.5 152°02.2 41.4 202° 16.0 24.2 78° 37.9 08.8 94°08.9 19.6 Acrux 173°03.7 -63°12.9 
2 58°44.9 | 167°01.8 41.8 | 217°16.9 24.8 | 93°40.3 08.8 | 109°11.3 19.6 Gacrux 171°551 ~~ -57°13.8 
3 73°47.4 | 182°01.4 ++ 42.3 | 2329178 ++ 255 | 108°428 +--+ 088 | 124°13.7 ++ 196 Alioth  166°159 55°506 
4 88°49.9 | 197°01.0 42.7 | 247°18.7 26.1 | 123°45.2 08.8 | 139°16.1 19.6 Spica 158°25.4 --11°16.3 
5 103°52.3 | 212°00.6 43.1 | 262°19.6 26.7 | 138°47.7 08.8 | 154°18.6 19.6 Alkaid 152°546 49°12.4 
6 118°54.8 | 227°00.2 $25°43.6 | 277°20.5  $08°27.4 | 153°50.1 $15°08.8 | 169°21.0 $19°19.6 Hadar 148°40.4 ~— -60°28.5 
7 133°57.3 | 241°59.8 44.0 | 292°21.5 28.0 | 168°52.6 08.7 | 184°23.4 19.6 Menkent  148°01.1  -36°28.4 
8 148°59.7 | 256°59.4 44.5 | 307°22.4 28.6 | 183°55.0 08.7 | 199°25.8 19.6 Arcturus  145°50.7 9°04.4 
9 164°02.2 | 271°58.9 ++ 44.9 | 3229233 ++ 293 | 198°57.4 ++ 08.7 | 214°283 ++ 19.5 Rigil Kent. 139°44.6  -60°55.4 
10 | 179°04.7 | 286°58.5 45.3 | 337°24.2 29.9 | 213°59.9 08.7 | 229°30.7 19.5 Kochab  137°21.0 = 74°04.1 
11 | 194°07.1 | 301°58.1 45.8 | 352°25.1 30.5 | 229°02.3 08.7 | 244°33.1 19.5 Zuben'ubi 136°59.3.-— -16°07.7 
12 | 209°09.6 | 316°57.7 $25°46.2 7°26.0  $08°31.2 | 244°04.8  $15°08.7 | 259°35.5 $19°19.5 Alphecca 126° 06.3 26°38.7 
13 224°12.0 | 331°57.3 46.6 22° 26.9 31.8 | 259°07.2 08.7 | 274°38.0 19.5 Antares 112°19.4 — -26°28.7 
14 | 239°14.5 | 346°56.9 47.1 37° 27.8 32.4 | 274°09.7 08.7 | 289°40.4 19.5 Atria 107°16.4 = -69°04.1 
15 | 254°17.0 °56.5 ++ 47.5 | 529287 ++ 331 | 2899121 +--+ 087 | 3049428 -- 195 Sabik — 102°06.1 — -15° 45.0 
16 | 269°19.4 | 16°56.1 47.9 | 67°29.6 33.7 | 304°14.6 08.6 | 319°45.2 19.5 Shaula — 96°14.2 -37°07.2 
17 | 284°21.9 | 31°55.7 48.3 | 82°30.6 34.3 | 319°17.0 08.6 | 334°47.6 19.5 Rasalhague =: 96" 01.2 2°32.9 
18 | 299°24.4 | 46°55.3  $25°48.8 | 97°31.5 $08°35.0 | 334°19.5 $15°08.6 | 349°50.1 $19°19.4 2 De eee ie 
19 | 314°26.8 | 61°54.9 49.2 | 112°32.4 35.6 | 349°21.9 08.6 4°52.5 19.4 au wae Borges eee 
20 | 329°29.3 | 76°54.5 49.6 | 127°33.3 36.2 4°24.4 08.6 19°54.9 19.4 ‘i pie oeeeds Reina 
21 | 344°31.8 | 91°54.1 ++ 50.0 | 142°342 ++ 369 | 19°268 +--+ 086 | 349573 ++ 194 ‘Aiea Shoe: eae 
22 | 359°34.2 | 106°53.7 50.5 | 157°35.1 37.5 34°29.2 08.6 | 49°59.8 19.4 poo ee ahaa 
° ° ° ° . = . 
23 14°36.7 | 121°53.3 50.9 | 172°36.0 38.1 | 49°31.7 08.6 | 65°02.2 19.4 Belch” “noe: © eee 
Mer. pass. :22:02 v-0.4 d-0.4 m-4.2 v0.9 d-0.6 m1.7 v2.5 d0.0 m-2.4 v2.4 d0.0 m0.6 Enif 33°41.3 9°58.6 
Al Na'ir —.27°36.0 — -46°51.5 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.5 
0 29°39.1 | 136°52.9  $25°51.3 | 187°36.9  $08°38.7 | 64°34.1 $15°085 | 80°04.6  $19°19.4 Scheat —13°47.5 0 28°12.2 
1 44°41.6 | 151°52.5 51.7 | 202°37.8 39.4 | 79°36.6 08.5 | 95°07.0 19.4 Markabj = 13) 32:35 12104 
2 59°44.1 | 166°52.1 52.1 | 217°38.7 40.0 | 94°39.0 08.5 | 110°09.4 19.4 Oct 19 Tue SHA Mer.pass 
3 74°46.5 | 181°51.7 ++ 52.6 | 232°396 ++ 406 | 1099415 -- 085 | 125°119 ++ 19.4 Venus 109° 31.5 14:52 
4 89°49.0 | 196°51.3 53.0 | 247°40.5 41.3 | 124°43.9 08.5 | 140°14.3 19.3 Mars 159° 12.3 11:32 
5 104°51.5 | 211°50.9 53.4 | 262°41.5 41.9 | 139°46.3 08.5 | 155°16.7 19.3 Jupiter 34° 55.6 19:46 
6 119°53.9 | 226°50.5  $25°53.8 | 277°42.4 $08°42.5 | 154°48.8 $15°08.5 | 170°19.1 $19°19.3 Saturn 50°27.3 18:44 
7 134°56.4 | 241°50.1 54.2 | 292°43.3 43.2 | 169°51.2 08.5 | 185°21.5 19.3 
3 | 149°58.9 | 256°49.7 54.6 | 307°44.2 43.8 | 184°53.7 08.4 | 200°24.0 19.3 || Ot ee rile ince 
9 165°01.3 | 271°49.3 ++ 55.0 | 322°45.1 ++ 44.4 | 199°56.1 ++ 08.4 | 215°26.4 ++ 19.3 Mars 158°35.1 11:30 
10 | 180°03.8 | 286°48.9 55.4 | 337°46.0 45.1 | 214°58.5 08.4 | 230°28.8 19.3 Jupiter 34°54 19.42 
11 | 195°06.3 | 301°48.5 55.8 | 352°46.9 45.7 | 230°01.0 08.4 | 245°31.2 19.3 at Bouse a eat 
12 | 210°08.7 | 316°48.1  $25°56.3 7°47.8  §08°46.3 | 245°03.4 $15°08.4 | 260°33.6  $19°19.3 
13 225°11.2 | 331°47.7 56.7 22° 48.7 47.0 | 260°05.9 08.4 | 275°36.1 19.2 Oct 21 Thu SHA Mer.pass 
14 240°13.6 | 346°47.3 57.1 37° 49.6 47.6 | 275°08.3 08.4 | 290°38.5 19.2 Venus 107° 13.8 14:53 
15 | 255°16.1 °46.9 ++ 57.5 | 52°50.5 ++ 48.2 | 290°107 ++ 083 | 305°409 ++ 19.2 Mars 157°57.8 11:29 
16 | 270°18.6 | 16°46.5 57.9 | 67°51.4 48.8 | 305°13.2 08.3 | 320°43.3 19.2 Jupiter 34"°55.0 19:39 
17 285° 21.0 31° 46.1 58.3 82°52.3 49.5 | 320°15.6 08.3 | 335°45.7 19.2 Saturn 50° 25.5 18:37 
1s | 300°23.5 | 46°45.7 $25°58.7 | 97°53.2 $08°50.1 | 335°18.1 $15°08.3 | 350°48.2 $19°19.2 Horizontal parallax 
19 | 315°26.0 | 61°45.4 59.1 | 112°54.1 50.7 | 350°20.5 08.3 5°50.6 19.2 Venus: 0.2 
20 | 330°28.4 | 76°45.0 59.5 | 127°55.0 51.4 5°22.9 08.3 | 20°53.0 19.2 Mars: 01 
21 | 345°30.9 | 91°44.6 25°59.9 | 142°559 = + 52.0 | 20°254 ++ 08.2 | 35°554 ++ 19.1 
22 0°33.4 | 106°44.2  26°00.3 | 157°56.9 52.6 | 35°27.8 08.2 | 50°57.8 19.1 
23 15°35.8 | 121°43.8 00.7 | 172°57.8 53.3 | 50°30.2 08.2 | 66°00.3 19.1 
Mer. pass. :21:58 v-0.4 d-0.4 m-4.2 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 
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2021 October 19 to Oct. 21 
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Tue Sun 
0 SEs Dec M 

O 
: ies costes one i on 
2 98°44.6 09°59. 19°17.0 eles d 
213° 4. 59.6 Sed | 15.3 HP 
3 4.7 10° 33°51.3 $00°59.3 
228° 00.5 Sap 15.4 : 3.8" Lat Twili 
: yee - 014 48°25.7 15.4 00°45.5 13.8" a ; N ee 
5 2 ee 02.3 63°00.1 15. 00°31.6 Ler N 72° a Civil Sunrise | S 
58° 45.0 77° 34.5 . 00°17 3.8° 55.5" 05:18 unset Twilight 
6 273° 03.2 ao) ee 317.8 13.8’ N 70° 06:36 Civi 
73° 45.1 92° 08.9 $00°04.0 55.5" 70 05: 07:50 ul Na 
: 288° 45.2 $10°04.1 wipe ane 15.4 nion09 6 3.3) a 68° a 06:30 07:35 15:38 6:51 ar 
303°45.4 05.0 121°17. 15.5’ Sas! 38° 55.5 66° : 06:24 : 15:53 :10 
: 17 NOO 5 05: 07: 16: 
7 318°45.5 ; oe acres ie oe ay Hea 64° ae fee a 16:05 ae 18:09 
3° 45.6 150°26. 5 ony, 3.8" 2° 16 715 8:08 
1 . 26. , 00 55. 05:2 07: 7: 
1 348°45.7 07.7 165°01 : 15.5 ae 3.8" - 60° ae 06:12 es 16:23 ce 8:08 
wace. et 08.6 | 179°358 3S eee 38° 554 NN 5a? a 06:09 Gece 16:30 716 18:07 
18°45.9 0°09.5 | 194°10. 5.5! 01°32. 3.8' 55. 56° 06:06 mee 17: ot 
1 : 10. ; 32.6 : A 05: 06: :19 ; 
o 33°46.0 104 | 208°44 : 155°  NO1°46.3 3.7 553’ 54° a 06:04 a ede es 18:07 
i: 49°46.1 i 93° 19.4 2 02°00.0 a 55.3" 52° 05-20 = 06.38 e 7.25 18:08 
3° 46.3 . 237° ‘ 5! pate he “as 50° : :59 : 51 : 8:08 
1 . 5 02 55. 05: 06: 17: 
7 78° 46.4 es eee. Woe ee Ge re 3! a eee meee, | dee oe 
93° 267° 03. 6 ont, of 3) N 40° 53 16:59 : 18:09 
19 ieeeiee Spine: | 36 Hosi0 15.0 eee 7 8 2 peak eae 06:22 | 17-06 17:32 
20 123° 46. 15.7 1°37.6 15.6" “ 3.6" . , | 2:18 06:16 :36 18-10 
i 3°46.7 . 296° 12.2 6 N03°08.4 55.2’ 30 05:13 05:45 06:10 17:13 17:41 : 
22 ree . a ee ee eee | oo" |scege bras | ae ere 
46.9 325°21. 6 03°35. 6 ; 10° 5:34 17:24 8:14 
2 21. ; 3 55.2 0 0. : 
3 168° 47.0 os sore 15.6 oa. 3.6’ 55.2 0° ee 05:28 oe 17:33 sles 18:16 
SD.=16.0 9.3 354° 30.5 15.6 04°02.7 3.6’ 55.2’ S 10° . 05:20 05-41 17:41 18.02 8:21 
Wed oe 08 5 186 oes 135 55.2! lg ee oe ee 
oe D SD=151 3.5' 55.1" 30° | 0 37 05:03 i 17:56 18:34 
0 183° ec GH : all 35° 4:23 04:5 5:26 18-0 8:17 8: 
1 3°47.1  §10° A 5 04:14 52 05:17 aes 18:27 ee 
198° 10°20.2 # D 40° 04:45 18:1 18: 
47.3 9°05 ec 04:0 05:1 3 18: 53 
2 213° 21:1 1 15.6’ d 45° :03 04:3 ‘11 18: :38 19: 
3 cee a4 23°30.6 15.6" N04°29.8 35 me 7 03:49 nee 05:05 eae 8.45 a 
7.5 38°1 04° 5’ 55.1" 50° 04: 18: 
4 : 4.2 ‘ 43.3 A 03: 58 : 54 
243° 47.6 22.9 52° 15.6 3 3.5" ° :32 04: 18:33 19:27 
5 : 48.8 i 04°56.7 55.1’ 52 03: 14 04: 9:04 
258° 47.7 23.8 | 67° rae Sin. 3.4" 54° 24 04:0 49 | 18:4 9:41 
6 273° 24.7 8 oot 15.6’ 05 °10.1 3.4" 55.1 56° 03:14 a 04:45 18. 2 9:16 : 
7 a. 510°25.6 1°57.9 15.6 oe aa) a a 03:03 a. 04:40 oo 19.22 a 
7.9 96°32 ‘ 5°36.9 a 5.1" 02: 04: : 9: :08 
Fs — 7 fire Hae No5°50.2 3.4 55.0’ S 60° ee pee | ae a ee 
18°48.1 125° 41. 6 on2. 3.3 , :37 9:01 : 0:29 
1 : : 41. ; 06°0 55.0 04:2 19: 
a ee ae 140°16 : ae ae 33 a i Lat. aad : 19:08 oe 20:42 
48.3 2 | 154950, 5' 06°30. 3’ 55.0’ Tue ise :59 
12 3 a : 30.1 ' 0 Wed 
13 3°48.4 §10° 0.1 | 169°25.2 ae, 06° 43.3 3.2' 55.0" N 72° 6:37 < Thu T Moonset 
1 18° 48.6 1031.0 183°59 15.5 06°56.5 3.2" 55.0’ N 70° 16:09 15:33 a Wed T 
a 33° 31.9 259.7 15.5" 5 13.2! ° | 16-41 16: 04:52 hu 
48.7 198°3. No7° 55.0 68 6:20 06:5 
f 48° 48.8 32.7 oe 15.5' ioe 3.1' 54.9’ 66° ae 16:30 pee 04:52 6 50 08:55 
63°48.9 - 33.6 | 227943. 15.5! geet (ASL 64° 46 16:38 13 | 04:5 6:41 08: 
17 . 43.1 , 07°35.8 54.9’ 6:49 : 16:28 :52 06:3. 134 
78° 49.0 34.5 | 242°1 15.5 07°48. 3.1' 54.9" 62° 16:44 04:5 a 08:18 
18 ; 35.4 7.6 15.5’ 48.8 3.0’ 9 - 6:51 16: 16:40 : 06:28 : 
93°49.1 256°52.1 : 08°01.8 0 54.9" 60 6. 6:50 16: 04:5 06: 08:05 
19 108° 49.2 $10°36.3 | 271°2 15.4 08°14. 3.0' 54.9" N 58° 52:16:55 ee 04:5 0 23 07:55 
a ee 372 | 286°009 1s oe ee erecl| Geen. seen cal oe oe ne 
138°49.4 38.1 300° . 15.4 ae 2.9’ ‘ ° :55 17: :06 04: . 07:38 
23 . - 35.3 : 08°40.6 54.8’ 54 6: :04 17: 5 06: 
153°49 39.0 ° 15.4 : 2.9' , ° :56 17: :13 04: 11 07: 
23 | 1esraa.6 a lee. fe oers34 128 apd ee oo ae or ee ae 
SD.—16.1 40.8 344° 18.4 15.4 a 2.8" 54.8' 45° a 17:13 lee 04:5 ae 07:20 
a a d=-0.9 15.3’ ages 7 o 54.8" N 40° ss 17:20 2 04:5 oat 07:15 
HA S066 7 54.8" 35° 03 «17:2 04:5 07:11 

0) 183°49.7 Dec GHA -D.=15.0 as 7:04 ae 17:50 04:5 05:57 07:02 
1 seen. $10°41.7 s v D 30° 7:06 173 17:57 04: 05:53 06: 
2 49.8 a 358°52.7 ec d 0 7:08 :34 18-04 5 05:49 6:54 
3 oe 13°27.0 NoO° 44.4 HP N10° | 17-10 a ee 04:5 eer 06:48 

8°50.0 28°01. 3 ons 2.6" ; 0° 7:48 04:5 : 06:42 

4 ; . 01.3 09°57.0 54.8 7:13 18:27 05:4 

243° 44.3 15.3’ 2.6' 17: 04: oe : 
5 358° 50.1 45.2 42° 35.6 153° 0°09.6 ; 6' 54.7’ S 10° 7:15 54 18:37 ne 05:37 ae 
50.2 57°09.8 : 0°22 6 54.7’ 20° 18:01 4:5 05: 06:23 

6 o7A°605 46.1 Heine 15.2' ae 25° «547? aa 717 —«18.07 18:47 ans 33 Gets 
: 288°50.4 $10°47.0 86°1 a ao >. 54.7" 35° va) 18:15 138 04:5 ue 06:07 
8 303° : 47.9 3 8.2 15.2" .0 24’ not y 7:21 18. 19:10 0 : 05:24 : 
9 50.5 ‘ 100°52.4 N10°59.4 54.7 40 7:23 19 19:17 4:50 05:19 05:58 
10 ne 50.6 . fe 115° 26.6 a 1° 118 ae 54.7’ 45° 7.25 io 19:26 04:50 05:16 05:48 
i1 | 348°s08 eee eee oe oe ee S$ 50° | 17:28 a eee ce Ob45 

50.8 144° 34.8 7 1°36 3 54.6’ 52° : 18:37 04:50 05: 05:36 
12 ° 51.4 | 159°08. 15.1 336.3 12.2" 7:29 19:47 5:09 OB: 
13 3°50.9  $10° 59°08.8 15.0" 1°48.5 54.6" 54° 18:41 19: 04:50 29 
18° 10°52.3 5.0 6 3.9" : is 7:30 : 9:52 ; 05:05 
14 51.0 173° 42.9 2°00.6 54.6 56 18:44 1 04:50 05:20 
33° 53.2 cae 15.0’ 2 : es 7:31 18: 9:58 ; 05:03 : 
15 rece aa 188° 16.9 ie N12°12.7 ae 54.6 g 58 7:33 S 20:05 ees 05.00 05:16 
51.2 : 202° : Ong 1 , 60° ( 53 : 4:50 : 05:1 
1 . 50. , 2°2 54.6 : : : 2 
io eet a eee ae nee ag 54.6’ 7:35 18:58 ae 04:50 ee 05:07 
51.4 : 231°58 fs 2°4) i 9’ 54.6" : 04:50 . 05:01 
18 5 Tt : 8.6 . 6 04:52 
19 93°51.5 Pert ie 246° 32.6 ie 3°00.4 i 54.6 Day Eqn.of oe 04:55 
2 108°51.6 7.6 261° 06 - 3°12.2 8 54.5 00" 7 Mer. Moon 
0 123° 58.5 4A 148 : 1.8 12 Mer.P. 
2 51.7 8 275°40 : N13°2 54.5 mm:ss Pass “Fass. 

1 138°51 10°59.4 290° 3 14.8 4.0 17’ mmiss h Upper Age 
22 ere 11°003 ae 141 148 oe ie 545 . cue Seas henanis | cbheram ue 46 
23 : ; 47.8 : 47.3 : 4.5 15: : 11: “mm | 9 

168°52.0 01.2 319° 14.7 Soa. 1.6’ 5:09 15: 1:45 ; 90-99% 
: 21.5 3°58 54.5 21 : 5:14 : 23:23 : 
02 1 8 ‘ 15: 11: 1s = 
SD.=16.1 = 0 | 333°55.2 pe 4° 10.3 3 54.5 ee tine s ie f 
= 4°21.8 ive eae er ae 
SD 14.9 4 54.5 SY 
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October 22, 23, 24 (Fri., Sat., Sun.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 30°38.3 | 136°43.4  $26°01.1 | 187°58.7 $08°53.9 | 65°32.7 $15°08.2 | 81°02.7 $19°19.1 Alpheratz  357°37.2 29°12.7 
1 45°40.7 | 151°43.0 01.5 | 202°59.6 54.5 | 80°35.1 08.2 | 96°05.1 19.1 Ankaa —353°09.4 — -42° 11.4 
2 60°43.2 | 166°42.6 01.8 | 218°00.5 55.1 95°37.5 08.2 | 111°07.5 19.1 Schedar  349°33.5 56°39.5 
3 75°45.7 | 181°42.2 + 02.2 | 233°01.4 - 55.8 | 110°40.0 - 08.2 | 126°099 ++ 191 Diphda 348°49.7. —-17°52.1 
4 90°48.1 | 196°41.8 02.6 | 248°02.3 56.4 | 125°42.4 08.1 | 141°12.3 19.1 Achernar 335°21.6 ~—-57°07.6 
5 105°50.6 | 211°41.4 03.0 | 263°03.2 57.0 | 140°44.8 08.1 | 156°14.8 19.1 Hamal _—_327°53.8 23° 33.9 
6 120°53.1 | 226°41.0  $26°03.4 | 278°04.1 $08°57.7 | 155°47.3  $15°08.1 | 171°17.2 $19°19.0 Polaris — 314°48.1 89° 21.2 
7 | 135°55.5 | 241°40.6 03.8 | 293°05.0 58.3 | 170°49.7 08.1 | 186°19.6 19.0 Acamar = 315°13.4— -40° 13.0 
8 | 150°58.0 | 256°40.2 04.2 | 308°05.9 58.9 | 185°52.1 08.1 | 201°22.0 19.0 Menkar = 314°08.6 e102 
9 | 166°00.5 | 271°39.8 - 04.6 | 323°06.8 — 08°59.5 | 200°54.6 - 08.1 | 216°24.4 - 19.0 Mirfak = 308° 31.6 49°56.2 
10 | 181°02.9 | 286°39.4 04.9 | 338°07.7 — 09°00.2 | 215°57.0 08.0 | 231°26.8 19.0 Aldebaran = 290°42.4 16 33.2 
11 | 196°05.4 | 301°39.0 05.3 | 353°08.6 00.8 | 230°59.4 08.0 | 246°29.2 19.0 Rigel 281 06.2 810.5 
12 | 211°07.9 | 316°38.6 $26°05.7 8°09.5  $09°01.4 | 246°01.9  $15°08.0 | 261°31.7  $19°19.0 Se pee stares 
13 | 226°10.3 | 331°38.3 06.1 23°10.4 02.1 | 261°04.3 08.0 | 276°34.1 19.0 Eich. “wareeGeb Pre 
14 | 241°12.8 | 346°37.9 06.5 | 38°11.3 02.7 | 276°06.7 08.0 | 291°36.5 18.9 Ata: “oHeeaGS Sea 
15 | 256°15.2 °37.5 - 06.8 | 53°12.2 - 03.3 | 291°09.2 - 08.0 | 306°38.9 - 18.9 ed ares ae 
16 | 271°17.7 | 16°37.1 07.2 | 68°13.1 03.9 | 306°11.6 07.9 | 321°41.3 18.9 Pi. . sesees past 
17 | 286°20.2 | 31°36.7 07.6 | 83°14.0 04.6 | 321°14.0 07.9 | 336°43.7 18.9 vee. -gegeoee  .cfeewee 
1s | 301°22.6 | 46°36.3 $26°08.0 | 98°14.9  $09°05.2 | 336°16.4 $15°07.9 | 351°46.2 $19°18.9 Adhara 255°078 —--28°59.8 
19 | 316°25.1 61°35.9 08.4 | 113°15.8 05.8 | 351°18.9 07.9 6°48.6 18.9 Procyon 244°53.6 5°10.3 
20 | 331°27.6 | 76°35.5 08.7 | 128°16.7 06.5 6°21.3 07.9 | 21°51.0 18.9 Pollux 243°20.5 27°58.4 
21 | 346°30.0 | 91°35.1 - 09.1 | 143°17.6 - 07.1 21° 23.7 - 07.8 | 36°53.4 - 18.9 Avior 234°15.8 ~—--59°34.3 
22 1°32.5 | 106°34.7 09.5 | 158°18.5 07.7 36° 26.2 07.8 51°55.8 18.8 Suhail 222° 48.3 -43°30.9 
23 16° 35.0 121°34.4 09.8 173°19.4 08.3 51°28.6 07.8 66° 58.2 18.8 Miaplacidus 221°39.0 -69° 48.0 
Mer.pass.:21:54 v-0.4 d-0.4 m-4.2 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Alphard 217°50.5 -8°45.0 
Regulus 207° 37.4 1°51.8 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.8 61° 38.0 
Denebola 182° 27.9 4° 27.2 
0 31°37.4 | 136°34.0 $26°10.2 | 188°20.3 $09°09.0 | 66°31.0 $15°07.8 | 82°00.6  $19°18.8 Gienah 175°466  ~—--17°39.5 
1 46°39.9 | 151°33.6 10.6 | 203°21.2 09.6 | 81°33.4 07.8 | 97°03.0 18.8 Acrux  173°03.7—--63°12.9 
2 61°42.4 | 166°33.2 10.9 | 218°22.1 10.2 | 96°35.9 07.8 | 112°05.5 18.8 Gacrux 171°551 = -57°13.8 
3 76°44.8 | 181°32.8 11.3 | 233°23.0 - 10.9 | 111°38.3 - 07.7 | 127°07.9 - 18.8 Alioth  166°15.9 55°50.6 
4 91°47.3 | 196°32.4 11.7 | 248°23.9 11.5 | 126°40.7 07.7 | 142°10.3 18.8 Spica 158°25.4 11° 16.3 
5 106°49.7 | 211°32.0 12.0 | 263°24.8 12.1 | 141°43.1 07.7 | 157°12.7 18.8 Alkaid  152°54.6 49°12.4 
6 121°52.2 | 226°31.6  $26°12.4 | 278°25.7 $09°12.7 | 156°45.6 $15°07.7 | 172°15.1 $19°18.7 Hadar 148°40.4 —--60°28.5 
7 136°54.7 | 241°31.2 12.8 | 293°26.6 13.4 | 171°48.0 07.7 | 187°17.5 18.7 Menkent 148°O1.1  -36°28.4 
8 151°57.1 | 256°30.9 13.1 | 308°27.5 14.0 | 186°50.4 07.6 | 202°19.9 18.7 Arcturus 145°50.7 9°04.3 
9 166°59.6 | 271°30.5 ++ 13.5 | 323°28.4 ++ 146 | 201°52.8 - 07.6 | 2179223 ++ 187 Rigil Kent. 139°44.6 — -60°55.4 
1o | 182°02.1 | 286°30.1 13.8 | 338°29.3 15.2 | 216°55.3 07.6 | 232°24.8 18.7 Kochab —_-137°21.0 74°04.1 
11 | 197°04.5 | 301°29.7 14.2 | 353°30.2 15.9 | 231°57.7 07.6 | 247°27.2 18.7 Zuben'ubi 136°59.3. — -16°07.7 
12 | 212°07.0 | 316°29.3 $26°14.6 8°31.1  $09°16.5 | 247°00.1 $15°07.6 | 262°29.6  $19°18.7 Alphecca 126° 06.3 26° 38.7 
13 | 227°09.5 | 331°28.9 14.9 | 23°32.0 17.1 | 262°02.5 07.5 | 277°32.0 18.6 Antares 112°19.4— -26°28.7 
14 | 242°11.9 | 346°28.5 15.3 | 38°32.9 17.7 | 277°05.0 07.5 | 292°34.4 18.6 Atria 107°16.4 — -69° 04.1 
15 | 257°14.4 °28.2 15.6 | 53°33.8 - 18.4 | 292°07.4 - 07.5 | 307°36.8 - 18.6 Sabik — 102°06.1 —-15°45.0 
16 | 272°16.8 | 16°27.8 16.0 | 68°34.7 19.0 | 307°09.8 07.5 | 322°39.2 18.6 Shaula = 96°14.2 -37°07.2 
17 | 287°19.3 | 31°27.4 16.3 | 83°35.6 19.6 | 322°12.2 07.5 | 337°41.6 18.6 || Rasalhague 96°01.2 2°32.8 
Eltanin 90° 43.7 51°29.4 
1s | 302°21.8 | 46°27.0 $26°16.7 | 98°36.5  $09°20.3 | 337°14.6 $15°07.4 | 352°44.0 $19°18.6 ine A Aaaeg aA 906 
19 | 317°24.2 61° 26.6 17.0 | 113°37.4 20.9 | 352°17.1 07.4 7° 46.4 18.6 one i Spoaeo  aaSdne 
20 | 332°26.7 76° 26.2 17.4 | 128°38.3 21.5 7°19.5 07.4 22° 48.9 18.5 ‘ ae ent oO Sigs 
21 | 347°29.2 91°25.9 ++ 17.7 | 143°39.2 + 22.1 22°21.9 - 07.4 37°51.3 - 18.5 ae goon e. BoE F 
22 2°31.6 | 106°25. 18.1 | 158°40.1 22.8 37° 24.3 07.4 | 52°53.7 18.5 3 = 005 Ao abA 
23 17°34.1 | 121°25.1 18.4 | 173°41.0 23.4 | 52°26.7 07.3 | 67°56.1 18.5 oc pe pe 
Mer.pass.:21:50 v-0.4 d-0.4 m-4.2 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Enif 33°41.3 9°58.6 
Al Na’ir 27°36.1 = -46°51.5 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.5 
0 32°36.6 | 136°24.7  $26°18.8 | 188°41.9  $09°24.0 | 67°29.2 $15°07.3 | 982°585  $19°18.5 Scheat 1347.50 2812.2 
1 47°39.0 | 151°24.3 19.1 | 203°42.8 24.6 | 82°31.6 07.3 | 98°00.9 18.5 Matkabis-—2.19%.32:3)— = 2o219:4 
2 62°41.5 | 166°23.9 19.4 | 218°43.7 25.3 | 97°34.0 07.3 | 113°03.3 18.5 Oct 22 Fri SHA Mer.pass 
3 77°44.0 | 181°23.6 19.8 | 233°44.6 + 25.9 | 112°36.4 - 07.3 | 128°05.7 - 18.5 Venus  106°05.1 14:53 
4 92°46.4 | 196°23.2 20.1 | 248°45.5 26.5 | 127°38.8 07.2 | 143°08.1 18.4 Mars  157°20.4 11:27 
5 107°48.9 | 211°22.8 20.5 | 263°46.4 27.1 | 142°41.3 07.2 | 158°10.5 18.4 Jupiter 34°54.4 19:35 
6 122°51.3 | 226°22.4 $26°20.8 | 278°47.3 $09°27.8 | 157°43.7 $15°07.2 | 173°12.9 $19°18.4 Saturn 50° 24.4 18:33 
7 137°53.8 | 241°22.0 21.1 | 293°48.2 28.4 | 172°46.1 07.2 | 188°15.4 18.4 
8 | 152°56.3 | 256°21.7 21.5 | 308°49.1 29.0 | 187°48.5 07.1 | 203°17.8 19.45/08 ao he Bases 
9 167°58.7 | 271°21.3 + 21.8 | 323°50.0 - 29.6 | 202°50.9 - 07.1 | 218°20.2 - 18.4 Rises.” 4560096 11.96 
1o | 183°01.2 | 286°20.9 22.1 | 338°50.9 30.3 | 217°53.3 07.1 | 233°22.6 18.4 Gasee 34°53.6 19:31 
11 | 198°03.7 | 301°20.5 22.5 | 353°51.8 30.9 | 232°55.7 07.1 | 248°25.0 18.3 ee 50°23.2 18.20 
12 | 213°06.1 | 316°20.1  $26°22.8 8°52.7 §09°31.5 | 247°58.2 $15°07.1 | 263°27.4 $19°18.3 
13 | 228°08.6 | 331°19.8 23.1 23°53.6 32.1 | 263°00.6 07.0 | 278°29.8 18.3 || Oct 24 Sun SHA — Mer.pass 
14 | 243°11.1 | 346°19.4 23.5 38°54.5 32.7 | 278°03.0 07.0 | 293°32.2 18.3 Venus — 103°48.1 14:55 
15 | 258°13.5 °19.0 - 23.8 | 53°55.3 + 33.4 | 293°05.4 - 07.0 | 308°34.6 + 18.3 Mars — 156°05.3 11:25 
16 | 273°16.0 | 16°18.6 24.1 | 68°56.2 34.0 | 308°07.8 07.0 | 323°37.0 18.3 Jupiter 34°52.6 19:27 
17 | 288°18.5 31°18.3 24.4 83°57.1 34.6 | 323°10.2 06.9 | 338°39.4 18.2 Saturn 50° 21.9 18:25 
1s | 303°20.9 | 46°17.9 $26°24.8 | 98°58.0  $09°35.2 | 338°12.6 $15°06.9 | 353°41.8  $19°18.2 Horizontal parallax 
19 | 318°23.4 | 61°17.5 25.1 | 113°58.9 35.9 | 353°15.1 06.9 8°44.2 18.2 Venus: 0.2 
20 | 333°25.8 | 76°17.1 25.4 | 128°59.8 36.5 8°17.5 06.9 | 23°46.6 18.2 Mars: 01 
21 | 348°28.3 | 91°16.8 + 25.7 | 144°00.7 - 37.1 23°19.9 - 06.8 | 38°49.0 - 18.2 
22 3°30.8 | 106°16.4 26.0 | 159°01.6 37.7 | 38°22.3 06.8 | 53°51.4 18.2 
23 18°33.2 | 121°16.0 26.4 | 174°02.5 38.4 | 53°24.7 06.8 | 68°53.9 18.2 
Mer.pass.:21:46 v-0.4 d-0.3 m-4.2 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 























198 





2021 October 22 to Oct. 24 
























































































































































h 
Fri Sun 
GHA 5 M 
: 183°52.1 = =< GHA oon 
3 198°52.2 hcg 348° 28 v Dec 
213° 03.8 228.9 14.6! d 
3 2 3°02.5 N14°33 HE 
: 228°52 4 04.7 ag. 14.6' ea 1113’ 54.4’ Lat. Twilight 
S || ees | ee ee meres ae Mice cae Sante 
258°52.6 06.5 vee 14.5’ ieee 11.2 a. N 72° acai ivil nrise | Sunset Twilight 
6 273° 07.3 61° : 14.5’ 15° 9 11.1’ se N 70° : 06:50 08: Civil 
6 | 27a3sa7  si%a2 | 7 "166 144 159180 Lt 7 ee a 8:06 | 15:21 163 Naut. 
8 : : 5°50.0 90 11.0 A 05:30 : 07:49 37 7: 
303°52.8 091 | 90° 14.4" 1054.4" 66° 06:35 15:38 as 
9 : 0° 23.4 N15°40.0 4 05:29 07:35 16:45 
318°52.9 10.0 104° 14.4’ aoe 10.9’ 64° 06:29 15:52 17:57 
10 : : 4°56.7 ; 15°50.9 : 54.4’ 05:29 07:24 16:52 : 
333°53.0 10.9 119° 14.3 : 10.9’ 62° 06:24 16:03 17:57 
11 : 9° 30.0 16°01.8 54.4’ 05:28 07:15 6:58 : 
348°53.1 11.7 134° 14.3’ 16°12. 10.8’ , 60° 0 06:20 16:13 7:58 
12 : 12.6 03.3. © «14.2’ 6°12.5. 10.7’ 54.4 5:28 06:1 07:07 16.2 17:03 iF. 
3°53.2 148° 36 16°2 7 54.4’ N 58° 16 07:0 21 7: 58 
13 : $11°1 5 14.2 3.2 10.7’ : 05:27 :00 16:2 :07 7: 
18°53.3 3.5 | 163° . 16° 7 54.3" 56° 06:13 :28 17: 59 
14 ; 09.7 33.9 10.6’ 3 05:26 06:54 ‘11 18: 
33°53.4 14.4 177° 14.2’ N16° 0.6 54.3' 54° 06:10 16:34 8:00 
15 : 42.9 ; 16°44.4 3 05:26 06:48 17:15 
48°53.5 15.3 | 192° 14.1 Bea 10.5’ 52° 06:07 16:39 : 18:00 
16 : c 16.0 16°54.9 54.3" 05:25 06:43 7:18 
63°53.6 16.1 | 206° 14.1" ae 10.4" 50° 06:04 16:44 8:01 
17 : 6° 49.0 17°05.3 54.3" 05:24 06:39 17:21 ; 
78°53.7 17.0 | 221°2 14.0’ 17°15. 10.4' ; 45° 06:02 16:49 18:02 
18 : 17.9 2.0 14.0’ 7°15.6 103" 54.3 05:22 05: 06:35 16: 17:23 : 
93°53.8 235°55.0 : 17°2 3 54.3’ N 40° :56 06: 6:53 i 18:03 
19 : s11° : 14.0' 5.9 10.2" 5 05:20 :26 17: 7:26 . 
108°53.9 18.8 250° : 17° 2 54.3’ 35° 05:52 7:02 ; 8:04 
20 . 0° 27.9 36.1 10.1' 3 05:18 : 06:19 17:32 : 
123°53.9 19.6 | 265° 13.9 0.1 54.3' 30° : 05:47 : 17:0 18:06 
21 . 5°00.8 N17° 46.2 3 05:1 06:13 :09 17: 
138°54.0 20.5 | 279° 13.9" 10.1’ 20° 15 05:43 17:1 37 18: 
22 . . 9°33.7 17° 56.2 54.3’ 05:09 : 06:07 715 7-4 :08 
153°54.1 21.4 | 294° 13.8" : 10.0" N 10° 05:35 17:2 —s 8: 
23 4°06.5 18°06.2 54.3" 05:03 05:58 21 17:4 ll 
168°54.2 22.3 308° 13.8' : 9.9’ 0° ; 05:28 ; 17:3 45 18: 
: 39. ‘ 18°1 54.2’ 04: ‘ 05: 31 : 13 
SD.=161_d = io. a oe S 10° i oe ce | ae ee. eae 
a : 18°35, 8 54.2" 20° 05:1 48 : :26 
= ae D s.D ae ae a3" 40° pee 05:01 oS 17:56 wai 18:33 
9 183° Se GH a 35° 04:19 04:4 05:24 | 18: 8:18 8: 
1 54.3. S11° A 5° | 04:10 49 05:13 05 18:28 43 
3 198°54.4 1°24.0 | 337°44.6 u Dec 40° | 03:58 04:41 «05:07 18:16 18:4 18:54 
ales oe a a eee . ase | Gea oao9 meee. | eo oe. Ae 
228°54.6 8 Sra. 3.6 . 9.6 S 50° ‘ 4:22 : 18:29 : 9:20 
4 : . 6°49.8 18°54.7 54.2 50 03: 04:53 18:57 
243°54.7 26.7 21° 13.5’ . 9.5’ ° 3:25 04: 18:37 19:31 
5 . 1°22.3 19° 04.2 ; 54.2 52 03: :08 04: 9:08 
258°54.7 27.5 | 35° 13.5! 9.4" _ | O36 04: 4:43 | 18: 9:46 
: 54.8 ; 19° 13.6 ae 54.2 54 03: :02 04: 8:47 : 
é each e Ree 50°97.2 | 19°22.9 9.3 54.2 56° be 03:55 ee 18:51 20:05 
288°54.9 29.3 | 64°59 “ ee ee ee 58° | 02: 03:47 04: 18:56 20:15 
8 | 303° 30.2 259.6 13.4" 9.2' 5 60° 39 03:3 28 | 19:0 0:35 20. 
9 | aisess4 al See ee N19°41.2 9.1" a fe ee ae ca a0a0 
10 : . 3 4°04.2 oy 19°50.2 Vo 54.2 : 04:15 : 19:5 , 
|| ae | ae ae oe Go ee Lat. aad te 
: 348°55.3 32.8 123°08.7 13.2’ 20°08.1 8.9' 54.2 Fri eee 21:1 
: 3°55.3 Ss Rian 137° 40.8 13.2 20°16.8 8.8 54.2 N 72° 4:27 e Sun Fri Moonset 
i: a 34.5 | 152°12 ae 20°25.5 oe N 70° : =< S 
15 33°55.5 35.4 | 1669450 13.0 N20°34. 8.6 54.1 S|) 11:32 un 
16 48°55.6 36.3 181° | 13.0’ ee 8.6’ ae 66° 5:52 15:12 10:42 
63°55.7 yee | Seca Gee °42.6 8.5’ BA, ee 10:1 
17 ee 38 5°48.9 12.9" 20°51.0 : 54.1 6:35 : 15:15 710 12:2 
: 78°55.8 0 210°20.8 2.9 20°59.4 8.4 54.1 62° 6: 16:30 16.2 09:47 1. 5 
iG 93°55.9 Fi bien) aoe sore. 54.1 ae | eae ae i. le ioe 4:00 
a6 108°55.9 11°39.7 39°24 12.8" 21°15.7 8.2' 54.1 N 58° ; 17:12 17.26 09:15 ne 12:52 
51 123°56.0 oe ee io Na1993:6 8.1 54.1’ 56° = 17:27 oe 09:02 ae 12:17 
138°56.1 15 268° , 2.7’ ; 8.0' ° :25 17: : 08: . 1:5 
22 : : 8° 28.0 21°31.7 54.1" 54 7 ‘41 18: 752 10: 
153°56.2 42.4 | 282° 12.7" 91°39. 7.9" : 52° 34:17:52 203 08:4 0:12 11: 
23 | _168°56.3 pies a 12.6! eves 7.8" aT 50° 7:42 18:03 it oe 10:00 ae 
SD.=16.1 Ase ae . at ae ee | oe 1:0 
= : d—-0.9 : 12.5’ ootar 7.6' oe aa 8:04 18:31 | 08:21 09:39 10:48 
un GHA er 6 7.5' BAL’ ape 8:16 “—e 9:04 08:07 ae 0.38 
0 183° = GHA aus 30° 8:27 19:0 bie 07: — 10:15 
1 56.3 $§11° v : 8:37 o 19:38 a 08: 
198°5 45.0 ° Dec 20° 19:12 07:4 ‘57 09: 
2 : 6.4 45 326° 34.4 1 d 8:53 19:52 6 08:44 De 
3 213°56.5 8 | 341°05.8 2.5 N22°10 HP N 10° 9.0 19:32 20:1 07:37 08: 09:42 
onl sees pa aeees7 3 tea! oo. oe a ae le a Ae 
43°56.7 7S 10°08. A oan 7.3' ee , 20:07 : 07:10 : 09:07 
a mae ORL Ce Re BS a2 [08 G8 88 
’ oe me 39° 11.3 re 22° 38.9 ai 54.1' 30° sea 20:41 ee Aa. Gree 08:30 
8° 56.9 : 53° : 22°4 : 54.1’ 35° : 21:02 : 06:34 : 08:1 
8 . 42.5 , 5.9 : : 20:16 21:57 : 07: 12 
303°57.0 51.0 68° 12.2 6.9 541 40° : 21:14 : 06:1 12 07: 
9 : 13.7 N22°52.7 1 20:2 22:1 19 06: 53 
318°57.1 51.9 | 82° 12.2! 6.8" 45° 27° 21:28 11] 06:1 5307: 
10 . 2°44.8 22°59.5 54.1’ 20:4 22:28 11 06:4 31 
333°57.1 52.8 | 97° 12.1' : 6.7" 40 21-4 06:0 43007: 
14 7°15.9 23°06.1 say || 550° 45 22:4 02 06: es 
348°57.2 53.6 111° 12.1’ : 6.6’ 20:57 ‘47 05: :30 07: 
47.0 23°12.7 6 54.1" 52° 22:05 ‘51 (06: :03 
13 3°57.3 ee 126° 18.0 a 23°19.1 oat 54° Ss 22:15 ae 05:38 es “ 
7 18°57.4 55.4 | 140°49.0 23°25.5 A 54.1 56° | OL: 3. 22:26 ~——23: 3 05:32 «OO 59 06:24 
15 33°57.5 56.2 155°19.9 11.9’ N23°31 6.3 54.1' 58° 5 :23 22:39 2 :36 05:25 5:50 06:14 
48°57 57.1 ieeeen. 11.9' : 7 6.2' S 60° 1:34 29. 3:52 05: 05:41 : 
16 es | ee ee 23°37.8 "54.1" 60° | 21:46 54 ia ee 
17 3° 57.6 : 184°21.6 : 23°43.9 6.1 54.1 23:11 _ 05:09 05: 05:49 
78°57.7 58.8 198° : 11.8’ Bees 6.0" : fe 05:0 19 65. 
a eco Se ee 54.1 Sun 00 05:06 ee 
19 93°57.8 $12° : 213° 23.1 1 ‘ 23°55.6 . 54.1 Day Eqn.of Ti 05:16 
108°57.8 2°00.5 | 227°5 17 24°01.3 5.8’ 54.1 00" ie Mer Moo 
20 123° . 01.4 3.8 11. : 5.6' " 42h : Mer. n 
3°57.9 242°2 7 -N24° 54.1 mm: Pa -Pass 
21 138°58. 02.3 suet 4.4 11.6 06.9 55’ : tees awimeese (| 1H ss tne : hes 
22 eee - 031 ee 116 ee a oe oe 15:28 en Kini ||. Khana aed ign 
23 : i 5.6 5 4° 17.7 ; 4.1 3 15: : 11: imm 
168°58.1 04.0 | 285° 115 5.3) 5:37 15: 1:44 97-87% 
: 56.1 24°23 54.1 24 : 5:41 : 00:47 9 
04 .0 ' 15: 11: 13: = 
SD.=16.1 ro ‘9 | 300°26.6 ae 24° 28.1 a 54.1 ee a 01:32 oe iN 
=-0.9 : 24° 33.2 al 54.1 : 02:18 14:42 \ ) 
S.D.=14.7 : 54.1 : : 
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Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 33°35.7 | 136°15.6  $26°26.7 | 189°03.4 $09°39.0 | 68°27.1 $15°06.8 | 83°56.3  $19°18.1 Alpheratz 357°37.2 29° 12.7 
1 48°38.2 | 151°15.3 27.0 | 204°04.3 39.6 | 83°29.5 06.7 | 98°58.7 18.1 Ankaa 353°09.4.— -42°11.4 
2 63°40.6 | 166°14.9 27.3 | 219°05.2 40.2 | 98°31.9 06.7 | 114°01.1 18.1 Schedar  349°33.5 56°39.5 
3 78°43.1 | 1819145 ++ 27.6 | 234°061 ++ 40.9 | 113°343 ++ 06.7 | 129°035 ++ 181 Diphda 348°49.7.—-17°52.1 
4 93°45.6 | 196°14.1 27.9 | 249°07.0 41.5 | 128°36.8 06.7 | 144°05.9 18.1 Achernar — 335°21.6 = -57°07.7 
5 108°48.0 | 211°13.8 28.3 | 264°07.9 42.1 | 143°39.2 06.7 | 159°08.3 18.1 Hamal — 327°53.8 23°33.9 
6 123°50.5 | 226°13.4  $26°28.6 | 279°08.8  $09°42.7 | 158°41.6 $15°06.6 | 174°10.7 $19°18.1 Polaris 314°47.3 89°21.2 
7 138°53.0 | 241°13.0 28.9 | 294°09.6 43.3 | 173°44.0 06.6 | 189°13.1 18.0 Acamar — 315°13.4 — -40°13.0 
8 153°55.4 | 256°12.7 29.2 | 309°10.5 44.0 | 188°46.4 06.6 | 204°15.5 18.0 Menkar — 314°08.6 4°10.5 
9 168°57.9 | 271°12.3 ++ 295 | 324°114 ++ 446 | 203°48.8 *+ 06.6 | 219°17.9 -+ 18.0 Mirfak — 308°31.5 49° 56.2 
10 | 184°00.3 | 286°11.9 29.8 | 339°12.3 45.2 | 218°51.2 06.5 | 234°20.3 18.0 Aldebaran — 290°42.4 16° 33.2 
11 | 199°02.8 | 301°11.5 30.1 | 354°13.2 45.8 | 233°53.6 06.5 | 249°22.7 18.0 Rigel 281°06.2, -8°10.5 
12 | 214°05.3 | 316°11.2  $26°30.4 9°14.1  §09°46.4 | 248°56.0  $15°06.5 | 264°25.1 $19°18.0 Se See setae 
13. | 229°07.7 | 331°10.8 30.7 | 24°15.0 47.1 | 263°58.4 06.5 | 279°27.5 17.9 a ie pstne Bee gre 
14 | 244°10.2 | 346°10.4 31.0 | 39°15.9 47.7 | 279°00.8 06.4 | 294°29.9 17.9 ‘Al . peti a5 
15 | 259°12.7 °10.1 ++ 31.3 | 549168 ++ 48.3 | 2949032 ++ 06.4 | 309°323 ++ 17.9 oa ee pr aeeae eieae 
16 | 274°15.1 16° 09.7 31.6 | 69°17.7 48.9 | 309°05.6 06.4 | 324°34.7 17.9 Casa Bees pois 
fo} ° ° fo} fo} ia] ‘a 
17 | 289°17.6 | 31°09.3 31.9 | 84°18.6 49.6 | 324°08.0 06.3 | 339°37.1 17.9 Situ “oeataeus  vcleead 6 
1s | 304°20.1 | 46°09.0 $26°32.2 | 99°19.5  $09°50.2 | 339°10.5 $15°06.3 | 354°39.5  $19°17.9 Adhara 255°078  -28°598 
19 | 319°225 | 61°08.6 32.5 | 114°20.3 50.8 | 354°12.9 06.3 9°41.9 17.8 Procyon 244°53.6 5°10.2 
20 | 334°25.0 | 76°08.2 32.8 | 129°21.2 51.4 9°15.3 06.3 | 24°44.3 17.8 Pollux 243°205 27°58.4 
21 | 349°27.4 | 919079 ++ 33.4 | 1449221 ++ 520 | 24°17.7 ++ 062 | 39°467 -+ 17.8 Avior 234°158 © --59°34.4 
22 4°29.9 | 106°07.5 33.4 | 159°23.0 52.7 39°20.1 06.2 54°49.1 17.8 Suhail 222° 48.3 -43°30.9 
23 19°32.4 121°07.1 33.7 174° 23.9 53.3 54°22.5 06.2 69°51.5 17.8 Miaplacidus 221°38.9 -69° 48.0 
Mer.pass.:21:42 v-0.4 d-0.3 m-4.2 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Alphard 217°50.4 -8°45.0 
Regulus 207° 37.4 1°51.8 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe —193°44.8 61° 37.9 
Denebola 182° 27.9 4° 27.2 
0 34°34.8 | 136°06.8  $26°34.0 | 189°24.8  $09°53.9 | 69°24.9 $15°06.2 | 84°53.9 $19°17.8 Gienah 175°466 --17°39.5 
1 49° 37.3 151°06.4 34.3 204° 25.7 54.5 84° 27.3 06.1 99°56.3 17.8 Acrux 173°03.6 -63°12.9 
2 64°39.8 | 166°06.0 34.6 | 219°26.6 55.1 | 99°29.7 06.1 | 114°58.7 17.7 Gacrux 171°551.—--57°13.8 
3 79° 42.2 181°05.7 ++ 34.9 234° 27.5 ++ 55.8 114°32.1 ++ 06.1 130°01.1 2 TR Alioth 166° 15.9 55°50.6 
4 94°44.7 | 196°05.3 35.2 | 249°28.4 56.4 | 129°34.5 06.1 | 145°03.5 17.7 Spica 158°25.4 -11°16.3 
5 109°47.2 | 211°05.0 35.5 | 264°29.2 57.0 | 144°36.9 06.0 | 160°05.9 17.7 Alkaid  152°54.6 49°12.4 
6 124°49.6 | 226°04.6  $26°35.7 | 279°30.1  $09°57.6 | 159°39.3  $15°06.0 | 175°08.3 $19°17.7 Hadar 148°40.4 — -60°28.5 
7 139°52.1 | 241°04.2 36.0 | 294°31.0 58.2 | 174°41.7 06.0 | 190°10.7 17.7 Menkent 148°01.1 = -36°28.4 
8 154°54.6 | 256°03.9 36.3 | 309°31.9 58.9 | 189°44.1 05.9 | 205°13.1 17.6 Arcturus 145°50.7 9°04.3 
9 169°57.0 | 271°03.5 ++ 366 | 324°328  09°59.5 | 204°465 -- 05.9 | 220°155 +--+ 17.6 Rigil Kent. 139°44.6 — -60°55.4 
1o | 184°59.5 | 286°03.1 36.9 | 339°33.7 10°00.1 | 219°48.9 05.9 | 235°17.9 17.6 Kochab 137°21.0 74°04.1 
11 | 200°01.9 | 301°02.8 37.2 | 354°34.6 00.7 | 234°51.3 05.9 | 250°20.3 17.6 Zuben'ubi 136°59.3.-— -16°07.7 
12 | 215°04.4 | 316°02.4 $26°37.4 9°35.5  $§10°01.3 | 249°53.7 $15°05.8 | 265°22.7  $19°17.6 Alphecca — 126°06.3 -26°38.7 
13 | 230°06.9 | 331°02.1 37.7 | 24°36.3 02.0 | 264°56.1 05.8 | 280°25.1 17.6 Antares 112°19.4 — -26°28.7 
14 | 245°09.3 | 346°01.7 38.0 | 39°37.2 02.6 | 279°58.5 05.8 | 295°27.5 17.5 Atria 107°16.4 = -69°04.0 
15 | 260°11.8 °01.3 ++ 38.3 | 54°381 -+ 03.2 | 295°00.9 ++ 05.8 | 310°299 ++ 175 Sabik — 102°06.1 — -15° 45.0 
16 | 275°14.3 | 16°01.0 38.5 | 69°39.0 03.8 | 310°03.3 05.7 | 325°32.3 17.5 Shaula — 96°14.2 -37°07.2 
17 | 290°16.7 | 31°00.6 38.8 | 84°39.9 04.4 | 325°05.7 05.7 | 340°34.7 17.5 Rasalhague = 96° 01.2 2°32.8 
1s | 305°19.2 | 46°00.3  $26°39.1 | 99°40.8 $10°05.1 | 340°08.1 $15°05.7 | 355°37.1 $19°17.5 Eleni 90 47 — cpt 204 
: : ; ; . : : Kaus Aust. 83°36.2  -34°22.5 
19 | 320°21.7 | 60°59.9 39.4 | 114°41.7 05.7 | 355°10.5 05.6 10°39.5 17.5 “i goede aeciec 
20 335°24.1 75° 59.6 39.6 | 129°42.6 06.3 10°12.9 05.6 25°41.9 17.4 . ae seeEL SO Sas 
21 350° 26.6 90°59.2 -- 39.9 | 144°43.4 -- 06.9 25°15.3 ++ 05.6 40°44.3 ++ 17.4 cae poease-  peEe Z 
22 5°29.1 | 105°58.8 40.2 | 159°44.3 07.5 40° 17.6 05.5 55°46.7 17.4 ee Een caeaaee 
° ° ° ° ° + Ri . 
23 20°31.5 | 120°58.5 40.4 | 174°45.2 08.1 | 55°20.0 05.5 | 70°49.1 17.4 laa: <aeeore Aes 
Mer.pass.:21:38 v-0.4 d-0.3 m-4.2 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Enif 33°41.3 9°58.6 
Al Na‘ir — 27°36.1— -46°51.5 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.5 
0 35°34.0 | 135°58.1  $26°40.7 | 189°461  $10°08.8 | 70°22.4 $15°055 | 85°515  $19°17.4 Scheat 13 °47.9. 2812.2 
1 50°36.4 | 150°57.8 41.0 | 204°47.0 09.4 | 85°24.8 05.5 | 100°53.9 17.4 Matkabs< 19:32:35 — 1104 
2 65°38.9 | 165°57.4 41.2 | 219°47.9 0.0 | 100°27.2 05.4 | 115°56.3 17.3 || Oct 25 Mon SHA Mer.pass 
3 80°41.4 | 180°57.1 ++ 41.5 | 234°488 ++ 10.6 | 115°296 -+ 05.4 | 130°58.7 ++ 173 Venus 102°39.9 14:55 
4 95°43.8 | 195°56.7 41.8 | 249°49.6 1.2 | 130°32.0 05.4 | 146°01.1 17.3 Mars 155°27.7 11:23 
5 110°46.3 | 210°56.4 42.0 | 264°50.5 1.9 | 145°34.4 05.3 | 161°03.4 17.3 Jupiter 34°51.4 19:23 
6 125°48.8 | 225°56.0 $26°42.3 | 279°51.4 $10°12.5 | 160°36.8  $15°05.3 | 176°05.8 $19°17.3 Saturn 50° 20.6 18:21 
7 140°51.2 | 240°55.7 42.6 | 294°52.3 3.1 | 175°39.2 05.3 | 191°08.2 17.2 
8 | 155°53.7 | 255°55.3 42.8 | 309°53.2 3.7 | 190°41.6 05.3 | 206°10.6 i72 || “OF ie ier ee 
9 170°56.2 | 270°55.0 ++ 43.1 | 324°541 ++ 143 | 205°440 ++ 05.2 | 2219130 ++ 17.2 hisie-? 1RA2e8.0 i435 
1o | 185°58.6 | 285°54.6 43.3 | 339°54.9 4.9 | 220°46.4 05.2 | 236°15.4 17.2 BRE? eae 116 
11 | 201°01.1 | 300°54.3 43.6 | 354°55.8 5.6 | 235°48.8 05.2 | 251°17.8 17.2 Pus oe : 
aturn 50°19.1 18:17 
12 | 216°03.6 | 315°53.9 $26°43.8 9°56.7 $10°16.2 | 250°51.1  $15°05.1 | 266°20.2 $19°17.2 
13 231°06.0 | 330°53.6 44.1 24°57.6 6.8 | 265°53.5 05.1 | 281°22.6 17.1 Oct 27 Wed SHA — Mer.pass 
14 246°08.5 | 345°53.2 44.3 39°58.5 7.4 | 280°55.9 05.1 | 296°25.0 17.1 Venus 100°24.2 14:56 
15 | 261°10.9 0°52.9 ++ 446 | 54°594 ++ 18.0 | 295°58.3 ++ 05.0 | 311°274 ++ I71 Mars 154°12.1 11:20 
16 276° 13.4 15°52.5 44.8 70° 00.3 8.6 | 311°00.7 05.0 | 326°29.8 17.1 Jupiter 34°48.5 19:15 
17 291°15.9 30°52.2 45.1 85°01.1 9.3 | 326°03.1 05.0 | 341°32.2 17.1 Saturn 50°17.5 18:14 
1s | 306°18.3 | 45°51.8  $26°45.3 | 100°02.0 $10°19.9 | 341°05.5 $15°04.9 | 356°34.6 $19°17.1 Horizontal parallax 
19 | 321°20.8 | 60°51.5 45.6 | 115°02.9 20.5 | 356°07.9 04.9 11°37.0 17.0 Vents: 0.2 
20 | 336°23.3 | 75°51.1 45.8 | 130°03.8 21.1 11°10.3 04.9 | 26°39.4 17.0 Mars: 01 
21 | 351°25.7 | 90°50.8 ++ 46.1 | 145°047 ++ 21.7 | 269126 +: 048 | 41°418 ++ 17.0 
22 6°28.2 | 105°50.4 46.3 | 160°05.5 22.3 | 41°15.0 04.8 | 56°44.1 17.0 
23 21°30.7 | 120°50.1 46.6 | 175°06.4 23.0 | 56°17.4 04.8 | 71°46.5 17.0 
Mer.pass.:21:34 v-0.4 d-0.3 m-4.2 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 
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: S 
M un 
ion GHA = 
0 183°58.2 a GHA Moon 
1 ae $12°0 v 
: 198°58.3 5.7 | 314°57 Dec 
4 213°58.4 06.6 so. 114 N24° d HP 
228°58.4 07.4 | 343°57, 11.4’ 238.1 4.9" La i 
: 243°58.5 cel eee pacaeo ag’ Bat" Ol ae 
. ; : 
5 258°58.6 09.2 a 11.3’ apie 4.6’ oe N 72° ule Civil Sunrise Ss 
6 ; 10.0 58.4 11.3’ 24°52.2 : 54.1’ 05:43 unset Twiligh 
7 ee 512° 10.9 27°286 112! pees. es ee N 70° | 05:41 ee ee | civ" N 
8 58.7 41°58 25°01.0 A’ 54.1" 68° 06:53 5:04 6: a 
303°58 117 8 112’ 0 43" 2 | 05:40 06: 08:03 = : 
9 8 56°28.9 : N25° 54.1" 66 05: 06:45 15:24 743 
318°58 12.6 : Www 05.2 , ° 5:38 ; 07:47 16:33 
10 9 . 70°59.1 25° 4.2) 54.1" 64° | 05: 06:39 15:40 17:45 
333°58 13.5 : 111 09.3 ; ll 5 5:37 : 07:34 16:41 : 
ll 9 85°29.2 25° 4.1 5A 62 05: 06:33 15:52 17:47 
348°59.0 14.3 30° z 111° 13.3 3.9’ at si 5:36 : 07:24 6:48 7 
: 9 é 9 60 : 06:28 16: : 
| eee gi Blew lee ge eee i ae 
18°59 6.0 0’ 221.0 3.7! :33 16:2 
- ie 16.9 ie 11.0' es 3.6 i a Le ee 07:01 oP oa ane 
48°59 17.7 229.1 10.9" 2 357 Sol cee 6:55 : 17:08 
16 3 . 157°59.0 25°3 5 OBA 52 06:12 16:32 17:5 
63°59 18.6 °59.0 10.9" Le sal et 2 | 05:30 06: 06:49 7 - 
17 4 172°28.9 25°3 4 5A 50 06:09 16:38 7:5 
78°59.4 19.5 186°58, 10.9’ 4.9 3.2" 1 45° 05:29 06. 06:44 17:15 :55 
38. =: 2 5 5 6:07 16:43 17: 
| ele eer Bt lve | op gs ee ae 
20 59.6 215°58.4 25° 44.0 0 54.1 35° 05:55 16:57 7:58 
123°59 22.0 4 10.8" O 29" 05:20 06:22 inet 
21 6 230° 28.1 N25° 54.1 30° 05:50 17:0 18:01 
138°59 22.9 : 10.7’ 46.9 , 05:17 06:16 :05 17:3 
22 a : 244°57.8 ; 25° 2.8 54 20° 05:45 17:12 33 18: 
ia°50 23.7 : 10.7' 49.5 36 A 05:10 06:09 : 7:3 :04 
23 8 259°27.5 25° 6 54 N 10° 05:36 17:18 38 8: 
168°598 24.6 273° . 10.7' 52.1 25! A 3 05:03 05:59 : 17:42 07 
57.2 25°54 54.2 0 05:28 17:29 18:1 
= = 25.4 ae ne ame Seige ie eel a aa 
Tue — : 25°59 3° 54.2 20° 45 05:10 17:47 ies 
GHA a 21 : 04: : 05: 18:0 
0 ae Dec S.D.=14.7 1 54.2 30° ae 04:59 Hee 17:56 im 9 18:33 
1 3°59.9  $12° GHA 35° | 04: 04:46 05: 18:06 38 8:43 
4°00.0 : 317° 26. 6 H 45° ; 04: d : ‘43 ; 
3 ; 17°26.0 N26°0 P 5 03: :28 : 18:24 19:12 
229°00 28.0 , 10.6' 1.2 20 :38 04: 04:57 8:51 
4 1 : 331°55 26° O54 S 50° 4:16 18:32 9:23 
244° 00.2 23.9 5 6 10.5’ 03.1 19 2 03:18 04:48 ; 19:01 : 
S| Boos Ste saoas1 1082067 iy 542 | Se | ase oem oar | ipsa tear ee 
274°00 30.6 15° ; 10.5’ ° av 1.6’ ; ° 02:57 : 04:32 me 9:27 : 
7 3. ©§12° 241 10.5" 26°08.3 54.2 56 02: 03:47 18:57 20:12 
89°00 31.4 0.5 one 15° 8 2:43 04:27 19:34 : 
8 4 29°53.6 26° 09.7 54.2 58 03:39 19:02 20:2 
304°00 32.3 6 10.5" 7 14 eee ee 04:21 9:42 a 
9 4 44°23.0 . N26° 54.2 60 ; 03:29 19:09 20:33 
319° 00 33.1 * 10.4’ 1.1 13 02:08 ; 04:14 19:51 ¢ 
10 5 . 58°52.5 26° 3 5A 03:17 19:16 20:47 
334°00.5 Sa a ae oe dal ie eee 20:01 
a seutes 388 73°21.9 10.4 269133 1.0 54.2 a. | u,, Moonrise i oe 
° 5.7 ; 10.4’ : ' 3 T : 
13 4700.7 §12°3 102° 20.6 joa 26°15.1 0.9" 54.3" N 72° ue Wed M Moonset 
14 19°00.7 6.5 | 116°50.0 : 26°15.9 0.8 54.3" N 70° = Tue 
15 34°00.8 37.4 131°193 10.3’ N26° , 0.6" 54.3’ 68° Wed 
16 ae . | 145° 48.6 cre) 26° a 05° 54.3" 66° 
00.9 ‘ 160° 17. 3 cas 0.4’ : ° 
17 0°17.9 26 54.3’ 64 
79°01.0 39.9 174° 5 10.3’ 7.2 0.3" “3 : 6:14 
18 47.2 26°17 54.3 62 
19 94°01.0 a pe 189° 16.5 ae 26° ie Ol 54 60° - 17:53 a] 14:44 
a oe ee 203° 45.8 i 26° Ti ae 54.3’ N 58° ie 18:32 ee 13:43 14:50 16:27 
21 01.2 : 218°15.0 3 N26° “0.1 54.4’ 56° 15 18:59 , 13:09 ; 15:27 
139°01 43.3 : 10.2’ 7.3 -0.2' 8:35 ‘ 20:0 4:1 ; 
22 2 . 232°44.3 26° 0.2’ 54.4" 54° 19:20 = 12: 4:53 
154°01 44.1 3 10.2" 7.0  -0.4' 8:51 20:2 a4 13: 
23 3 247°13 26° A 54.4" 52° 19:38 20 | 12: 44 1A: 
169°01.3 Pelco Ges 65.05 baa ae. eee Bee a i. 
: 1 : ° 5 ; ° 19: :37 : 3:23 
sD. ee 26°16.0 0.6" 54.4 50° | 19:18 9:53 20:51 108 «130813552 
161d 6°11.9 26°15.3 54.4" 45 20:06 11:53 5 3:52 
Wed =-0.9 10.2! 26°14.5 0.8 54.4 N 40° oe. sevee aon 11:41 ae 13:37 
GHA 5 SDal : 09° 54.4" age 20:05 «20:5 21:29 11:16 2:38 3:25 
: aa s sat ona =14.8 : ae 20:22 re 21:49 ies 12:1 10.50 
2 ee 7 oe 290°41.1 1 ~ Dec 7 20° sree 21:26 29:90 10:39 ene 
4°01 5 oan. 0.2’ N 10° :02 ; :20 : 1:32 : 
3 5 305° 10 N26° HP 10 21:52 10:24 2: 
229°01 48.4 3 10.2’ 3.5 10’ 21:24 22:45 : 11:1 :22 
4 6 . 319°39 26° 10° 54.5’ 0° 22:14 09:59 7 12: 
244°01 49.2 5 10.2’ 24 -1.1' 4.5 21:44 23:06 10:5 07 
5 6 334° 08.7 26° 11 5a5r || 220, 22:35 09:38 11: 
259°01.7 50.1 | 348°37. 10.2’ 12. -1.3' 5 0 22: 23:26 : 0.29 :42 
‘ 3 26° 3 i :04 . 09: : : 
6 aracpiy 50.9 es 10.2' ee “1.4 sigal 20° | 22:26 ae 23:45 1g: -A0:09 an 
7 289°01.8 $12°51.7 ., A 10.2’ 5 08.4 -1.5' on) a 22:52 a = tees 09:48 ai 
3 304°01.9 52.6 eee 10.2’ een -1.6' a = 23:07 eee = ee 09:26 10:39 
319°O1. 53.4 5 10.2’ 05.2 -1.8" 5A. 23:24 = 13 09:0 Sie 
a ae 2 a ee a te liege ck ae oe 
te i ee Seri oe, eae oe S 50° 2. el ee ae 
ie : 0 75°33. ie als “ae a a ae 
13 foe eles a ee a oe 54° | = co. eee meee 
fA a a ‘eas 1088 25°54.7 ss 54.6" 56° = 00:39 Sa 06:45 ee 08:32 
15 2 6 | 119°00.6 N25° ri 54.6" 58° | Oo 00:57 06:3 26 08: 
49°02.2 58.5 133°29. 10.2’ 52.2 -2 00:10 ; 01:49 :32 07:1 :19 
16 12° 33°29.8 25°4 5’ 54,7’ S 60° 01:18 06:16 12 08: 
Ce ee mus a) at a 2 
: : 2° : aac -2.8' ; : : : : 
re 94°02.4 01.0 ea 10.2' Se -2.9' aD Sun es 06:06 aree 
a Pop aan ae 74 102) ~35°379 3.2 ae ne ieee cee 
124°02.5 el saesece ioe oo ee oe 12" i ieee 
2 139°02.6 03.5 220° 9 10.2’ oo -3.3° : miss garage ‘ass pws .Pass. dies 
= 154°02.6 * 04.4 ae 10.2’ oe 3.4" a. 25 15:53 is - hh:mm Ee ain Lower (oot 
169°02.7 05.2 249° 3 10.3’ 27.7 3.6" a8: 26 16:00 56 11:44 hh:mm 80. 6 9 
: 06. 23.6 ; 25°24.1 6 54.8" 27 : 16:03 i 03:06 -63% 
35 ed — 0 | 263°52.9 a Scraps 3.7 54.8" 16:06 16:08 nu 03:56 15:31. | 7 
=-0.8 3 25° -3.8' 54.8" 1:44 : 16:22 { ‘ 
16.5 i 4.8 04:47 \ } 
en =ia6 -3.9 54.9" 17:13 \ 
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October 28, 29, 30 (Thu., Fri., Sat.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 36°33.1 | 135°49.7 $26°46.8 | 190°07.3 $10°23.6 | 71°19.8 $15°04.8 | 86°48.9  $19°16.9 Alpheratz  357°37.2 29°12.7 
1 51°35.6 | 150°49.4 47.0 | 205°08.2 24.2 | 86°22.2 04.7 | 101°51.3 16.9 Ankaa —353°09.4.— -42° 11.4 
2 66°38.0 | 165°49.1 47.3 | 220°09.1 24.8 | 101°24.6 04.7 | 116°53.7 16.9 Schedar  349°33.5 56°39.5 
3 g1°40.5 | 180°48.7. ++ 47.5 | 235°10.0 -+ 25.4 | 116°27.0 ++ 04.7 | 131°561 ++ 16.9 Diphda  348°49.7.—--17°52.1 
4 96°43.0 | 195°48.4 47.8 | 250°10.8 26.0 | 131°29.3 04.6 | 146°58.5 16.9 Achernar — 335°21.6 ~—--57°07.7 
5 111°45.4 | 210°48.0 48.0 | 265°11.7 26.6 | 146°31.7 04.6 | 162°00.9 16.9 Hamal —327°53.8 23° 33.9 
6 126°47.9 | 225°47.7  $26°48.2 | 280°12.6  $10°27.3 | 161°34.1 $15°04.6 | 177°03.3 $19°16.8 Polaris 314°46.8 89°21.3 
7 | 141°50.4 | 240°47.4 48.5 | 295°13.5 27.9 | 176°36.5 04.5 | 192°05.7 16.8 Acamar — 315°13.4 40° 13.0 
8 | 156°52.8 | 255°47.0 48.7 | 310°14.4 28.5 | 191°38.9 04.5 | 207°08.1 16.8 Menkar 314 08.6 pelo” 
9 | 171°55.3 | 270°46.7 ++ 48.9 | 325°15.2 ++ 291 | 206°413 ++ 045 | 222°104 ++ 168 Mirfak = 308°31.5 0 49°56.2 
10 | 186°57.8 | 285°46.3 49.2 | 340°16.1 29.7 | 221°43.7 04.4 | 237°12.8 16.8 Aldebaran:= 290 A424." - .16-33:2 
11 | 202°00.2 | 300°46.0 49.4 | 355°17.0 30.3 | 236°46.0 04.4 | 252°15.2 16.7 Rigel 281° 06.2 810.5 
12 | 217°02.7 | 315°45.7 $26°49.6 | 10°17.9 $10°30.9 | 251°48.4 $15°04.4 | 267°17.6 $19°16.7 ee oe ia 
13. | 232°05.2 | 330°45.3 49.9 | 25°18.8 31.6 | 266°50.8 04.3 | 282°20.0 16.7 Hic < ayaa nee ate 
14 | 247°07.6 | 345°45.0 50.1 40° 19.6 32.2 | 281°53.2 04.3 | 297°22.4 16.7 ‘Aion. SorReadS ea 
15 | 262°10.1 0°44.6 ++ 50.3 | 55°205 ++ 32.8 | 2906°556  -+ 043 | 312°248 ++ 167 aes ae aeons 
16 | 2779125 | 15°44.3 50.5 | 70°21.4 33.4 | 311°57.9 04.2 | 327°27.2 16.6 Cicak. . Geness feast 
17 | 292°15.0 | 30°44.0 50.8 | 85°22.3 34.0 | 327°00.3 04.2 | 342°29.6 16.6 cia: cOHODR a HeeUAG 
18 307°17.5 45° 43.6 $26°51.0 100° 23.2 $10° 34.6 342°02.7 $15°04.2 357° 32.0 $19°16.6 Adhara 255°07.8 -28°59.8 
19 | 322°19.9 | 60°43.3 51.2 | 115°24.0 35.2 | 357°05.1 04.1 12°34.3 16.6 Procyon 244°53.5 5°10.2 
20 | 337°22.4 | 75°43.0 51.4 | 130°24.9 35.9 12°07.5 04.1 27°36.7 16.6 Pollux 243°205 27°58.4 
21 | 352°249 | 90°426 ++ 51.6 | 145°258 ++ 365 | 279098 ++ 041 | 42°391 ++ 166 Avior 234°15.7 —-59°34.4 
22 7°27.3 | 105°42.3 51.9 | 160°26.7 37.1 42°12.2 04.0 57°41.5 16.5 Suhail 222° 48.3 -43°30.9 
23 22°29.8 120° 42.0 52.1 175° 27.5 37.7 57°14.6 04.0 72° 43.9 16.5 Miaplacidus 221° 38.9 -69°48.0 
Mer.pass.:21:30 v-0.3 d-0.2 m-4.3 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Alphard 217°50.4 -8°45.0 
Regulus 207° 37.4 1°51.8 
: Dubhe cee 61°37.9 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec é 6 
Denebola 182° 27.9 4° 27.2 
0 37°32.3 | 135°41.6  $26°52.3 | 190°28.4 $10°38.3 | 72°17.0 $15°03.9 | 87°46.3 $19°16.5 Gienah 175°46.6 ~—--17°39.5 
1 52°34.7 150°41.3 52.5 205° 29.3 38.9 87°19.4 03.9 102°48.7 16.5 Acrux 173° 03.6 -63°12.9 
2 67°37.2 | 165°41.0 52.7 | 220°30.2 39.5 | 102°21.7 03.9 | 117°51.1 16.5 Gacrux 171°551  —--57°13.8 
3 82°39.7 180° 40.6 ++ 52.9 235°31.1 ++ 40.1 117°24.1 *+ 03.8 132°53.4 ++ 16.4 Alioth 166° 15.9 55°50.5 
4 97°42.1 | 195°40.3 53.1 | 250°31.9 40.8 | 132°26.5 03.8 | 147°55.8 16.4 Spica 158°25.4 —--11°16.3 
5 112°44.6 | 210°40.0 53.4 | 265°32.8 41.4 | 147°28.9 03.8 | 162°58.2 16.4 Alkaid  152°54.6 49°12.4 
6 127°47.0 | 225°39.7 $26°53.6 | 280°33.7 $10°42.0 | 162°31.2 $15°03.7 | 178°00.6  $19°16.4 Hadar 148°40.4 —--60°28.5 
7 142°49.5 | 240°39.3 53.8 | 295°34.6 42.6 | 177°33.6 03.7 | 193°03.0 16.4 Menkent 148°01.1 —_-36°28.4 
8 157°52.0 | 255°39.0 54.0 | 310°35.4 43.2 | 192°36.0 03.7 | 208°05.4 16.3 Arcturus  145°50.7 9°04.3 
9 172°54.4 | 270°38.7 ++ 54.2 | 325°36.3 ++ 43.8 | 207°38.4 ++ 03.6 | 223°07.8 22 16S Rigil Kent. 139° 44.6 -60°55.4 
10 | 187°56.9 | 285°38.3 54.4 | 340°37.2 44.4 | 222°40.7 03.6 | 238°10.1 16.3 Kochab —_137°21.0 74°04.1 
11 | 202°59.4 | 300°38.0 54.6 | 355°38.1 45.0 | 237°43.1 03.6 | 253°12.5 16.3 Zuben'ubi 136°59.3. — -16° 07.7 
12 | 218°01.8 | 315°37.7 $26°54.8 | 10°38.9 $10°45.7 | 252°45.5 $15°03.5 | 268°14.9 $19°16.3 Alphecca  126°06.3 2638.7 
13 | 233°04.3 | 330°37.4 55.0 | 25°39.8 46.3 | 267°47.9 03.5 | 283°17.3 16.2 pntares:: 112 AQ -%20°28-7 
14 | 248°06.8 | 345°37.0 55.2 | 40°40.7 46.9 | 282°50.2 03.4 | 298°19.7 16.2 Atria = 107°16.4 = -69 04.0 
15 263°09.2 0°36.7 ++ 55.4 55°41.6 ++ 47.5 | 207°52.6 ++ 03.4 | 313°22.1 -+ 16.2 Sabik = 102°06.1 —— -15° 45.0 
16 | 278°11.7 | 15°36.4 55.6 | 70°42.4 48.1 | 312°55.0 03.4 | 328°24.5 16.2 Shaula— 96°14.2, -37°07.2 
17 | 293°14.1 | 30°36.1 55.8 | 85°43.3 48.7 | 327°57.4 03.3 | 343°26.8 16.2 Rasalhague = 96" 01.2 2732.8 
1s | 308°16.6 | 45°35.8 $26°56.0 | 100°44.2 $10°49.3 | 342°59.7 $15°03.3 | 358°29.2  $i9°16.1 || | ee eas aoe 
19 | 323°19.1 60°35.4 56.2 | 115°45.1 49.9 | 358°02.1 03.3 13°31.6 16.1 ae ase Shue oc. seeds 
20 | 338°21.5 75°35.1 56.4 | 130°45.9 50.5 13°04.5 03.2 28°34.0 16.1 i a pene Deena 
21 | 353°24.0 90° 34.8 ++ 56.6 | 145°46.8 -- 51.2 28°06.9 ++ 03.2 43°36.4 ++ 16.1 pas poinset eee 
22 8°26.5 | 105°34.5 56.8 | 160°47.7 51.8 43°09.2 03.2 58°38.8 16.1 Boeck ee aeG cae aae 
° ° ° fo} 6 = cy 
23 23°28.9 | 120°34.2 57.0 | 175°48.6 52.4 | 58°11.6 03.1 | 73°41.2 16.0 os tear 6 oe 
Mer.pass.:21:26 v-0.3 d-0.2 m-4.3 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Enif 33°41.3 9°58.6 
Al Na‘ir 27°36.1 -46°51.5 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.2 -29°30.5 
0 38°31.4 | 135°33.8  $26°57.2 | 190°49.4 §10°53.0 | 73°14.0 $15°031 | 88°43.5  $19°16.0 ee eens aon 
1 53°33.9 | 150°33.5 57.4 | 205°50.3 53.6 88° 16.3 03.0 | 103°45.9 16.0 ae Deb: 
2 68°36.3 | 165°33.2 57.5 | 220°51.2 54.2 | 103°18.7 03.0 | 118°48.3 16.0 || Oct 28 Thu SHA _ Mer.pass 
3 83°38.8 | 180°329 ++ 57.7 | 235°521 ++ 548 | 118°21.1 ++ 03.0 | 133°50.7 ++ 16.0 Venus 99° 16.6 14:57 
4 98°41.3 | 195°32.6 57.9 | 250°52.9 55.4 | 133°23.4 02.9 | 148°53.1 15.9 Mars  153°34.2 11:19 
5 113°43.7 | 210°32.2 58.1 | 265°53.8 56.0 | 148°25.8 02.9 | 163°55.5 15.9 Jupiter 34° 46.7 19:12 
6 128°46.2 | 225°31.9 $26°58.3 | 280°54.7 $10°56.6 | 163°28.2 $15°02.9 | 178°57.8 $§19°15.9 Saturn 50°15.8 18:10 
7 143°48.6 | 240°31.6 58.5 | 295°55.6 57.3 | 178°30.5 02.8 | 194°00.2 15.9 - 
g | 158°51.1 | 255°31.3 58.7 | 310°56.4 57.9 | 193°32.9 02.8 | 209°02.6 15.9 on we See aie 
9 173°53.6 | 270°31.0 ++ 588 | 325°57.3 ++ 58.5 | 208°35.3 ++ 02.7 | 224°050 ++ 15.8 Mars 152°56.2 qaae 
10 | 188°56.0 | 285°30.7 59.0 | 340°58.2 59.1 | 223°37.7 02.7 | 239°07.4 15.8 Jupiter sya 19:08 
11 | 203°58.5 | 300°30.4 59.2 | 355°59.0 10°59.7 | 238°40.0 02.7 | 254°09.7 15.8 Soars 50°14.0 18.06 
12 | 219°01.0 | 315°30.1 $26°59.4 | 10°59.9 $11°00.3 | 253°42.4  $§15°02.6 | 269°12.1  $19°15.8 
13. | 234°03.4 | 330°29.7 59.6 26° 00.8 00.9 | 268°44.7 02.6 | 284°14.5 15.8 Oct 30 Sat SHA — Mer.pass 
14 | 249°05.9 | 345°29.4 59.7 | 41°01.7 01.5 | 283°47.1 02.5 | 299°16.9 15.7 Venus 97° 02.4 14:58 
15 | 264°08.4 0°29.1 —- 26°59.9 | 56°025 ++ 021 | 298°495 ++ 02.5 | 3149193 ++ 15.7 Mars = 152'18.0 11:16 
16 | 279°10.8 | 15°28.8 27°00.1 | 71°03.4 02.7 | 313°51.8 02.5 | 329°21.6 15.7 Jupiter 3442.6 19:04 
17 | 294°13.3 30° 28.5 00.2 86° 04.3 03.3 | 328°54.2 02.4 | 344°24.0 15.7 Saturn 50° 12.1 18:02 
1g | 309°15.8 | 45°28.2  $§27°00.4 | 101°05.1 $11°03.9 | 343°56.6  $15°02.4 | 359°26.4  $19°15.6 Horizontal parallax 
19 | 324°18.2 | 60°27.9 00.6 | 116°06.0 04.6 | 358°58.9 02.3 14°28.8 15.6 Venus: 0.2 
20 | 339°20.7 | 75°27.6 00.8 | 131°06.9 05.2 14°01.3 02.3 | 29°31.2 15.6 Mars: 01 
21 | 354°23.1 90°27.3. ++ 00.9 | 146°07.7 ++ 05.8 | 29°03.7. ++ 023 | 44°336 ++ 15.6 
22 9°25.6 | 105°27.0 01.1 | 161°08.6 06.4 | 44°06.0 02.2 | 59°35.9 15.6 
23 24°28.1 | 120°26.7 01.3 | 176°09.5 07.0 | 59°08.4 02.2 | 74°38.3 15.5 
Mer.pass.:21:22 v-0.3 d-0.2 m-4.3 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 
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2021 October 28 to Oct. 30 

































































































































































h 
= Sun 
ju GH 
0 S Dec G Moon 
184°02 HA 
1 Tt S$13°0 Vv D 
; 199°02.8 06.9 | 27e221 103 = d ae 
° : N25° 
: ‘“ : , “ 24:9! aie aut. 7 Ss ; 
: aes ee 321°50.1 A 25° 04.0 -4.3' . N 72° | 05:55 Civil unrise | Sunset e Twilight 
i ° 7 3 : : : ivi 
59°03.0 7 336°19.4 10.3" 24°59.7 4.5" ‘” || N 70° 07:16 08:40 ie Naut, 
6 274° 0 | 350°48.7 24°55.1 55.0 05:52 «7: 14:46 6: 
6 | 274039 sisrite | sta 7 ioe dass ar B80 68° | 05:49 ee ee ee ae 
3 | 3042031 ol eae ee ee oie Be nee! ae oe Near ea 
9 319°031 13.5 34° 16.9 0.4’ 24°40.8 4.8 55.0" an 05:45 06:41 07:45 15:41 oe 17:36 
10 334°03.2 cae 48° 46.3 So 24°35.8 oy. ee, 60° or 06:35 oS 15:53 ie 7:39 
11 349°03.2 15.2 63°15.7 0.4’ 24°30.7 -5.1 55.1' 05:41 06:30 07:23 16:03 as 17:41 
a 4°03. ier | 7481108 Se ees ee ee ee ee oo 
13 coe Se ied Ger oeesog: aba ceed 56° | 05:38 a alee 56 17:45 
14 senna 17.7 a bet Nas 5 55.1" 54° | 05:36 06:18 07:01 16:26 ous 17:47 
15 49°03.4 18.5 121°13.6 0.5' 74°08.9 -5.6' 55.2’ 52° 05:35 06.14 06:55 16:32 a 7:49 
16 64°03.5 + 19.4 135°43.1 0.5’ 24°03.1 -5.7 55.2’ os 05:33 06:11 06:50 16:37 7:09 17:50 
17 | 79°035 elles. cee oo. ee pe geag: Gee ceeai-| dees a 
18 94° 21.0 | 164°42.2 oe 23°51.2 59° 552° || N40) | 05:26 toes 16:52 pe 7:53 
1 03.6 $13° 0.6" Bae -6.1' 55.3" 35° 05:58 06: 17:23 17. 
9 109° 03.6 21.9 179°11.8 23°45.1 6.2" 5.3 . 05:22 05.52 6:26 17:01 7:57 
2 124°03.6 22.7 | 193°41.4 0.6" N23°38.9 ee eee | fees 05:47 ac 17:09 17:29 18:01 
21 139°03.7 23.5 | 208°11.0 0.6’ 23° 32.5 6.3" 55.3! N oo ee 05:38 oT 17:15 dit 8:04 
22 | 154°03.7 24.4 | 222°40.7 pes 23° 26.0 oe 10) eae 05:28 06:00 | 17:27 17:40 18:08 
23 169°03.8 25.2 237°10.3 0.7" 93°19.4 -6.6' 55.4 0 04:54 05:19 05:50 17:37 a 8:16 
SDo 26.0 | 251°40.0 0.7 93°127 -6.7 55.4 S 10° 04:44 ; 05:40 17.47 7:59 18:24 
2=16.1 d=-0.8 : 0.7' 23°05.8 -6.8' 55.4 20° 04:30 05:09 05:31 a 18:08 18:33 
Fri GHA SD =150 -6.9 55.5 30° 04:13 04:57 05:20 pe 8:19 8:44 
0 184° Dec GHA ; 35° 04:02 See 05:08 es 18.31 18:57 
1 is °03.8 $13°26.8 | 266° uy Dec 40° | 03:49 34 05:01 | 18:2 18:45 19:15 
9°03.9 66°09.7 107° d HP 45° 04:24 04:5 Ed 8:54 
2 214° 27.7 280° f N22°5 03:32 04: :53 18:35 9:26 
03.9 39.5 0.8" 8.8 -7.0’ i S 50° cl 04:43 : 19:04 e 
3 229°03.9 28.5 295°09.2 8 22°51.7 ; 55.5 50 03:11 03: 18:45 9:1 19:40 
- 244°04.0 - 29.3 | 309°39.0 0.8 = -22°44.5 -7.2' 55.5 52° | 03:00 a aaa | 467 ee 9:56 
5 SECeOk 6 30.2 | 324°08.8 0.8" 22°37.2 a3 55.5' 54° | 02:48 on 04:26 | 19:02 9:33 20:18 
6 274°04.1 — 333°33.7 ae 22°29.8 7) aa a 02:34 03:31 au 19:08 ee 20:29 
7 : 31.8 ° ; 22°2: a 5.6 02:1 : 14 ; : 20: 
289° 3 2.2 76! 6 19:1 0:42 
8 ea 32.6 get 0.9° —-N22°14.5 7.6" 55.6" 560° | 01.54 — 04:06 19:33 as 20:56 
9 319°04.2 335 | 22°08 3 0.9' Sace T 77 55.7’ 03:58 19.3 sae 21:14 
a 334°04.2 eee ea. ane to a are ba: ss, ~ iGo 0:22 21:37 
: . 9’ . -8. i u . 
io ata aa Bes 1.0" eee -8.1' oa N 72° os Sat ie Moonset 
4° , 38.2 one 42.6 39) : Fri 
13 oe, ee eee ie Silas ar eee N 70° 21:51 : Sat 
14 ai ak 37.6 Sateas 1.0’ N21°26.0 -8.3 55.8" 68° er 22:31 7:55 
15 pa 38.4 | 109°08. ia' Ba" 17; “8.4 55.8" ne 8:57 22:58 7:14 
16 4 3 08.3 11 5 -8.5' 64° 21:20 2 17:2 
64°04.5 9.2 123°38.4 ‘ 21°08.9 ‘J 55.9" ° 9:58 21:48 a 17:19 = 16:45 
17 79°04.5 40.1 138°08.5 1.1! 21°00.2 8.7" 55.9" 62° 20:32 22-09 23:34 16:17 6:40 6:24 
18 ° 40.9 | 152°38. 11 20°51.4 “8.8 55.9" 60 20:57 : 23:48 15. 16:1 16.06 
94°04.5 $13° 87 = 11.2’ : -8.9° |; oN 58° 22:26 23: 43 15:49 
19 | 109°04.6 3°41.7 | 167°08.8 20°42.4 —-9.0" 56.0 58° | 21:17 22: 59 | 15:17 Be 15:52 
20 124°04.6 42.5 181°39.0 1.2’ N20°33.4 fe 56.0’ 56° 21:33 es <= 14:57 3 5:40 
21 139° 04. 43.3 | 196°09. 1.2' 20°24. “9.1 56.0’ 54° | 21:47 = ae ; 15:16 15: 
2 04.6 . 09.2 12 4.2 -9.2" 52° 23:04 14:41 1 5:29 
2 154°04.7 44.2 | 210°39.5 - 20° 15.0 93) 56.1' , | 289 23:13 a 14:26 as 15:20 
23 169° 04.7 45.0 | 225°09.8 es 20° 05.6 eset 56.1’ a 22:10 23:22 a 14:14 ee 5:11 
SD.=161 ABS _239°300 ps 19°56.1  -9.5’ ae 22:32 23:40 a 14:03 - se 
: d=-0.8 3 19°46.5 ao 56.2’ N 40° 22:50 2 i 13:40 a 4:57 
Sat GHA . S.D.—15.2 : 56.2’ 35° 23:05 oe ae 13:29 4:14 14:43 
0 184° ec GHA 30 23:17 7 00:06 ce 13:59 143 
4° 04.7 513° v 20° = 3:06 3: 31 
1 199° 3°46.6 254° Dec 23:40 : 00:17 12: 45 4:21 
04.8 4° 10.4 ; d HP N 10° a :52 13:3 ; 
2 3iasoa 6 474 | 268°40.7 13° N19°368 : ° | 23:59 = 00:35 12:29 a a 14:12 
3 | 229°04.8 leet ie Saeed oe : fe ae ee | es eee 
4 reeves + 49.1 aG764i 5 1.4 9°171 -9.9' 56.3’ S 10° 2 : 01:06 11:50 oer 3:42 
5 | 259°04.9 eal See: ae wees aa. Seca oe | 2:40 13:29 
6 | 2mro4e eos ere a ee 2 ee 7 a ‘a se, 
280° 05. 15 | 341° : 8°46.7  -10.3" 4 00:45 : 1:54 10: : 3:0 
9 319°05.0 53.2 10°13.8 15° 8°25.9 ae 56.4’ 45 01:22 01:59 02:17 10:18 1:34 2:37 
Hs aaege i | ae. ey. aa fee Sep? "| ouede ~ 0m: ee ae. eae 
1 | 349°05.1 | See Giese gop tee oe | pigs, eae! Geee | ee — 
12 ° 55.6 53°4. 6 7°54.0 : 56.5’ 54° 02: 31 02:55 : 0:43 : 
1B eee $13°56.4 | 68° a 17°43.1 2108 20.6 56° er 02:42 03:04 eee aU Oe ae 
| ee 564] ec161 116 N i. -10.9' 56.6’ ie ee oe ae nat 
15 nee 58.1 or. 1.6' aor “110° 56.7 s 60° | 03:09 ae 03:25 656 0:10 1:33 
16 64°05.2 eee 111°48.0 mal 17°10.0 oe 56.7’ 03:38 08:13 09:56 11:22 
17 79°05 3 ee 126°18.7 17 6°58.7 ae 56.7’ Sun 09:39 1:10 
18 94°05.3 00.5 | 140°49.5 17 6°47.4 3' 56.8" Day Eqn.of Time - 
1 : $14° , 17’ ° -11.4 56.8’ 00" Mer. = 
9 109°05.3 01.3 155°20.2 16° 36.0 -11.5' 6.8 12h P Mer.Pass. 
20 124°05. 02.1 | 169°50. 17° N16°2 56.8 mm:ss___ mm: eel Upper Age 
2 5.4 50.9 18° 4.4 -11.6' , iss hh:mm : Lower 22. 
1 139°05.4 02.9 184°21.7 16°12.8 117° 56.9 28 16:11 16: hh:mm hh:m 24 
22 ieabine a - 03.7 | 198°52.5 1.8" oh. 17' 56.9" 29 | 16:15 ie 11:44 | 05:38 :mm_ | 53-34% 
23 160°O5.4 046 | 213°233 1.8" 5°49.3 -11.8' 56.9" 30 | 16:19 io 11:44 ree 18:03 hh 
SD.=16 lie Ge ee ee oy aie. | ea Sa «i 
=16.1 dees 1.8" 5°95 3 aco 57.0' ‘ 19:42 \ 
epi -12.0' 57.1" 
.D.=15.4 
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October 31, 01, 02 (Sun., Mon., Tue.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 39°30.5 | 135°26.4 $27°01.4 | 191°10.4 $11°07.6 74°10.8 =$15°02.1 89°40.7. $19°15.5 Alpheratz 357°37.2 29°12.7 
1 54°33.0 | 150°26.1 01.6 | 206°11.2 08.2 89°13.1 02.1 | 104°43.1 15.5 Ankaa —353°09.4 = -42°11.4 
2 69°35.5 | 165°25.7 01.8 | 221°12.1 08.8 | 104°15.5 02.1 | 119°45.4 15.5 Schedar  349°33.5 56°39.5 
3 84°37.9 | 180°25.4 ++ 01.9 | 2369130 ++ 09.4 | 119°917.8 ++ 02.0 | 1349478 ++ 155 Diphda 348°49.7.—-17°52.1 
4 99°40.4 | 195°25.1 02.1 | 251°13.8 0.0 | 134°20.2 02.0 | 149°50.2 15.4 Achernar — 335°21.6 ~—--57°07.7 
5 114°42.9 | 210°24.8 02.2 | 266°14.7 0.6 | 149°22.6 01.9 | 164°52.6 15.4 Hamal —327°53.8 23° 33.9 
6 129°45.3 | 225°24.5 $§27°02.4 | 281°15.6 $11°11.2 | 164°24.9  $15°01.9 | 179°55.0 $19°15.4 Polaris 314°46.5 89°21.3 
7 | 144°47.8 | 240°24.2 02.6 | 296°16.4 1.8 | 179°27.3 01.9 | 194°57.3 15.4 Acamar — 315°13.4 -40° 13.0 
8 | 159°50.2 | 255°23.9 02.7 | 311°17.3 2.4 | 194°29.6 01.8 | 209°59.7 15.3 Menkar = 314°08.6 pee 
9 | 174°52.7 | 270°236 ++ 029 | 3269182 ++ 13.1 | 209°320 ++ O18 | 225°021 ++ 153 Mirfak = 308°31.5 4956.2 
10 | 189°55.2 | 285°23.3 03.0 | 341°19.0 3.7 | 224°34.4 01.7 | 240°04.5 15.3 Aldebaran = 290°42.3 16 °33.2 
11 | 204°57.6 | 300°23.0 03.2 | 356°19.9 4.3 | 239°36.7 01.7 | 255°06.9 15.3 Rigel = 281'°06.1 0 -8'10.5 
12 | 220°00.1 | 315°22.8  $27°03.3 11°20.8 $§11°14.9 | 254°39.1 $15°01.7 | 270°09.2 $19°15.3 Se See Tea 
13 | 235°02.6 | 330°22.5 03.5 26°21.6 5.5 | 269°41.4 01.6 | 285°11.6 15.2 a ie 50°84 6 Reeser ec 
14 | 250°05.0 | 345°22.2 03.6 | 41°22.5 6.1 | 284°43.8 01.6 | 300°14.0 15.2 re aa8 ea 
15 | 265°07.5 0°21.9 ++ 038 | 56°234 ++ 16.7 | 299°46.2 ++ 01.5 | 315°164 -+ 152 eae Sp oeeag ae 
16 | 280°10.0 | 15°21.6 03.9 | 71°24.2 7.3 | 314°48.5 01.5 | 330°18.7 15.2 ‘Cansae Bees esas 
fo} ° ° ° ° © a4 ‘7 
17 | 295°12.4 | 30°21.3 04.1 86°25.1 7.9 | 329°50.9 01.4 | 345°21.1 15.2 Situ “Seaeaea. cleeade 
1g | 310°14.9 | 45°21.0 $§27°04.2 | 101°26.0 $11°18.5 | 344°53.2 $15°01.4 0°23.5 §19°15.1 Adhara 255°07.8  -28°59.9 
19 | 325°17.4 | 60°20.7 04.4 | 116°26.8 9.1 | 359°55.6 01.4 15°25.9 15.1 Procyon 244°53.5 5°10.2 
20 | 340°19.8 | 75°20.4 04.5 | 131°27.7 9.7 14°57.9 01.3 | 30°28.2 15.1 Pollux 243°205 27°58.4 
21 355°22.3 | 90°201 ++ 04.7 | 146°28.6 20.3 | 30°00.3 ++ 013 | 45°306 -++ 15.1 Avior 234°15.7--59°34.4 
22 10°24.7 | 105°19.8 04.8 | 161°29.4 20.9 45°02.6 01.2 60° 33.0 15.0 Suhail 222°48.3 -43°30.9 
23 25°27.2 120°19.5 04.9 176° 30.3 21.5 60° 05.0 01.2 75°35.4 15.0 Miaplacidus 221° 38.8 -69° 48.0 
Mer.pass.:21:18 v-0.3 d-0.2 m-4.3 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Alphard 217°50.4 -8°45.0 
Regulus 207° 37.4 1°51.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.7 61° 37.9 
Denebola 182° 27.9 4° 27.2 
0 40°29.7 | 135°19.2 $§27°05.1 | 191°31.2 $11°22.1 | 75°07.4 $15°01.1 | 90°37.7 $19°15.0 Gienah 175°46.6 —-17°39.5 
1 55°32.1 150°18.9 05.2 206° 32.0 22:7. 90°09.7 01.1 105°40.1 15.0 Acrux 173°03.6 -63°12.9 
2 70°34.6 | 165°18.7 05.4 | 221°32.9 23.3 | 105°12.1 01.1 | 120°42.5 14.9 Gacrux 171°550  -57°13.8 
3 85°37.1 180° 18.4 ++ 05.5 236° 33.8 ++ 23.9 120°14.4 ++ 01.0 135° 44.9 ++ 14.9 Alioth 166° 15.9 55°50.5 
4 100°39.5 | 195°18.1 05.6 | 251°34.6 24.6 | 135°16.8 01.0 | 150°47.2 14.9 Spica 158°25.4 -11°16.3 
5 115°42.0 | 210°17.8 05.8 | 266°35.5 25.2 | 150°19.1 00.9 | 165°49.6 14.9 Alkaid  152°54.6 49°12.4 
6 130°44.5 | 225°17.5 $§27°05.9 | 281°36.4 $11°25.8 | 165°21.5 $15°00.9 | 180°52.0 $19°14.9 Hadar 148°40.4 — -60° 28.5 
7 145°46.9 | 240°17.2 06.0 | 296°37.2 26.4 | 180°23.8 00.8 | 195°54.4 14.8 Menkent 148°01.1 = -36°28.4 
8 160°49.4 | 255°16.9 06.2 | 311°38.1 27.0 | 195°26.2 00.8 | 210°56.7 14.8 Arcturus  145°50.7 9°04.3 
9 175°51.8 | 270°16.7 ++ 06.3 | 326°39.0 ++ 27.6 | 210°285 ++ 00.8 | 225°591 ++ 148 Rigil Kent. 139°44.6  -60°55.3 
10 190°54.3 | 285°16.4 06.4 | 341°39.8 28.2 | 225°30.9 00.7 | 241°01.5 14.8 Kochab 137°21.0 74° 04.0 
11 205°56.8 | 300°16.1 06.6 | 356°40.7 28.8 | 240°33.2 00.7 | 256°03.9 14.7 Zuben'ubi 136°59.3. — -16°07.7 
12 | 220°59.2 | 315°15.8 $27°06.7 | 11°41.5 $11°29.4 | 255°35.6  $15°00.6 | 271°06.2 $19°14.7 Alphecca — 126°06.4 26° 38.7 
13. | 236°01.7 | 330°15.5 06.8 | 26°42.4 30.0 | 270°37.9 00.6 | 286°08.6 14.7 Antares 112°19.4 — -26°28.7 
14 | 251°04.2 | 345°15.3 06.9 | 41°43.3 30.6 | 285°40.3 00.5 | 301°11.0 14.7 Atria 107°16.4 — -69°04.0 
15 | 266°06.6 0°15.0 ++ O71 | 56°441 ++ 31.2 | 3009426 ++ 005 | 3169134 ++ 147 Sabik — 102°06.1_— -15° 45.0 
16 | 281°09.1 | 15°14.7 07.2 | 71°45.0 31.8 | 315°45.0 00.4 | 331°15.7 14.6 Shaula 96°14.3 -37°07.2 
17 296° 11.6 30° 14.4 07.3 86° 45.9 32.4 | 330°47.3 00.4 | 346°18.1 14.6 Rasalhague 96°01.2 2°32.8 
% 5 3 : 5 : % e 5 Eltanin 90° 43.8 51°29.4 
1g | 311°14.0 | 45°14.2 §27°07.4 | 101°46.7 $11°33.0 | 345°49.7. $15°00.4 1°20.5 $19°14.6 ated agegeD aieo0's 
19 | 326°16.5 | 60°13.9 07.6 | 116°47.6 33.6 0°52.0 00.3 16°22.8 14.6 one Wee : EatGead : aediee 
20 341°19.0 75° 13.6 07.7 | 131°48.4 34.2 15°54.4 00.3 31°25.2 14.5 . ae sReEL Sas 
21 356°21.4 90°13.3  -- 07.8 | 146°49.3 -- 348 30°56.7. ++ 00.2 46°27.6 ++ 145 cae Seabee  opeER Z 
22 11°23.9 | 105°13.1 07.9 | 161°50.2 35.4 | 45°59.1 00.2 | 61°30.0 14.5 ee Baca cae aaee 
° ° 0: ° # = cy 
23 26°26.3 | 120°12.8 08.0 | 176°51.0 36.0 | 61°01.4 00.1 | 76°32.3 14.5 rae haar s oe 
Mer.pass.:21:15 v-0.3 d-0.1 m-4.3 v0.9 d-0.6 m1.7 v2.4 d0.0 m-2.4 v2.4 d0.0 m0.6 Enif 33°41.3 9°58.6 
Al Na’ir 27°36.1 = -46°51.5 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.2 -29°30.5 
0 41°28.8 | 135°12.5  §27°08.1 | 191°51.9  $11°36.6 | 76°03.8 $15°001 | 91°34.7 $19°14.4 Scheat 13 °47.9. 28, 12:2 
1 56°31.3 | 150°12.2 08.3 | 206°52.7 37.2 | 91°06.1 00.0 | 106°37.1 14.4 Markabs< —13732:3 1b e10s4 
2 71°33.7 | 165°12.0 08.4 | 221°53.6 37.8 | 106°08.5 15°00.0 | 121°39.4 14.4 Oct 31 Sun SHA Mer.pass 
3 86°36.2 | 180°11.7 ++ 085 | 236°545 ++ 384 | 121°10.8 14°59.9 | 136°41.8 ++ 14.4 Venus 95°55.8 14:59 
4 101°38.7 | 195°11.4 08.6 | 251°55.3 39.0 | 136°13.1 59.9 | 151°44.2 14.3 Mars 151° 39.8 11:15 
5 116°41.1 | 210°11.2 08.7 | 266°56.2 39.6 | 151°15.5 59.9 | 166°46.6 14.3 Jupiter 34°40.2 19:00 
6 131°43.6 | 225°10.9 $27°08.8 | 281°57.0 $11°40.2 | 166°17.8 $14°59.8 | 181°48.9 $19°14.3 Saturn 50°10.2 17:58 
7 146°46.1 | 240°10.6 08.9 | 296°57.9 40.8 | 181°20.2 59.8 | 196°51.3 14.3 
8 | 161°48.5 | 255°10.4 09.0 | 311°58.8 41.4 | 196°22.5 59.7 | 211°53.7 103.||| OFF aye Sore sais 
9 176°51.0 | 270°10.1 ++ 09.1 | 326°596 ++ 42.0 | 211°249 ++ 59.7 | 226°560 -+ 142 Niare. HeboBiE 1113 
10 191°53.4 | 285°09.8 09.2 | 342°00.5 42.6 | 226°27.2 59.6 | 241°58.4 14.2 Suipites ee 18:57 
11 206°55.9 | 300°09.6 09.3 | 357°01.3 43.2 | 241°29.6 59.6 | 257°00.8 14.2 Sate Booone ee 
12 | 221°58.4 | 315°09.3  $27°09.4 12°02.2 §11°43.8 | 256°31.9 $14°59.5 | 272°03.1 $19°14.2 
13 237°00.8 | 330°09.0 09.5 27° 03.1 44.4 | 271°34.2 59.5 | 287°05.5 14.1 Oct 02 Tue SHA — Mer.pass 
14 252°03.3 | 345°08.8 09.6 42° 03.9 45.0 | 286°36.6 59.4 | 302°07.9 14.1 Venus 93°43.7 14:59 
15 | 267°05.8 0°08.5 ++ 09.7 | 579048 ++ 45.6 | 301°38.9 ++ 594 | 317°10.2 ++ 141 Mars 150°23.1 11:12 
16 | 282°08.2 | 15°08.2 09.8 | 72°05.6 46.2 | 316°41.3 59.3 | 332°12.6 14.1 Jupiter 34°35.0 18:53 
17 297° 10.7 30° 08.0 09.9 87° 06.5 46.8 | 331°43.6 59.3 | 347°15.0 14.0 Saturn 50° 05.9 17:51 
1g | 312°13.2 | 45°07.7 $27°10.0 | 102°07.4 $11°47.4 | 346°45.9 $14°59.2 2°17.3.  §19°14.0 Horizontal parallax 
19 | 327°15.6 | 60°07.5 10.1 | 117°08.2 48.0 1°48.3 59.2 17°19.7 14.0 Venus? 0.2 
20 | 342°18.1 75°07.2 10.2 | 132°09.1 48.6 16°50.6 59.2 | 32°22.1 14.0 Mars: 01 
21 357° 20.6 90° 07.0 ++ 10.3 | 147°09.9 ++ 49.2 31°53.0 ++ 59.1 47° 24.5 ++ 13.9 
22 12°23.0 | 105°06.7 10.4 | 162°10.8 49.8 | 46°55.3 59.1 | 62°26.8 13.9 
23 27°25.5 | 120°06.4 10.5 | 177°11.6 50.4 | 61°57.6 59.0 | 77°29.2 13.9 
Mer.pass.:21:11 v-0.3 d-0.1 m-4.3 v0.9 d-0.6 m1.7 v2.3 d0.0 m-2.3 v2.4 d0.0 m0.6 
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2021 October 31 to Nov. 02 

























































































h 
ea Sun 

n GH 

A Dec Moon 

0 184°05.5 iat GHA a 

: 199° 05.5 oe 242°25.0 11.9" Dec ql aa 
° « ta fe} 

Sl aaeege ele Nie ae art tat. | right 
4 ; : ; 1.9" : -12.2' : aut. ss Sunti 
5 oe 08.6 | 285°57.6 11 14°48.8 0 -12.3' aS N 72° ud unrise | Sunset Twilight 

250°05.6 09.4 300°28 9 14°36.4 3 57.2 06:07 07:30 Civil 

6 Seae Oe. 10.2 | 314° 5 11.9" idea: “12.4 57.2 N 70° | 06:03 08:58 ae Naut. 
7 net $14°11.0 ee 11.9’ ae -12.5' 57.2 68° 05:59 on 08:31 ae 15:55 17:18 
8 ee 118 ete ‘iver - Nissen -12.6' 57.3! a 05:56 Heese 08:12 as 16:09 17:23 
9 319°05.7 12.7 358°32.3 2.0' 13°46.1 -12.7' 57.3' 62° 05:53 06:50 07:56 15:30 16:20 17:27 
10 334°05.7 13.5 aga 12.0' 13°33.3 -12.8’ 57.4’ A 05:50 06.43 07:43 15.43 16:29 17:30 
11 349° 05.7 14.3 97°34, 2.0' 13°20.4 -12.8' 57.4 05:48 06-37 07:32 15:54 16:36 17:33 
12 sete 15.1 iene 20’ ~——«13°075 eo eee.|| S| oe 07.23 | 16.04 16:43 «17:36 
13 . $14°15.9 os 12.0 12°54.4 -13.0' 57.5 56° 05:43 ae 07:14 teat 16:49 17:38 
14 Bye te 16.7 oes 2.0° N12°41.3 -13.1 57.5 54° 05:41 ee 07:07 as 16:54 17:41 
15 49°05 8 17.5 85°38 3 12.0' 12°98.1 ~13.2' 57.6" 52° 05:40 Geto 07:01 16.26 16:59 17:43 
16 64°05 8 183 | 100°09.3 12.0’ ai 13.2" 57.6" _ 05:38 «06:16 06:55 16:31 17:03 17:45 
17 79°05 8 19.1 114°40 3 2.0’ 12°01.4 -13.3’ 57.6" 5 05:33 06:08 06:50 16:37 17:07 17:47 
18 | _94°05.9 i ee ee Plies ee ones a. ot 
eae oe - eon ae 2 35° | 05: 01 06:2 19 ~«17. 

05. 143°4 44  -13.6’ 5:25 :29 16: 53 
an 124°08.9 aS ie ae N11°20.8 op 57.8" or aL ee, ees a tee vee 
22 139° 05.9 . i 172°44.5 OL 11°07.2 -13.7’ 57.8! N 10° 05:13 05:39 = 17:13 ee 18:02 

154°05.9 1 | 187°15.6 10°53.4 . © | 05:04 05:29 Soe ||| aeee — 
23 160°06.0 239 | 201°466 12.1' (ees 6 -13.8' 57.9! 0 Oak 5-10 05:51 17.37 17:48 18:14 
SD.=16 24.7 216°17.7 12.1’ 10°257 -13.9 57.9’ S 10° en : 05:40 ie 17:58 isos 
=16.1 d—08 : 2.1’ 10°11.7 -13.9' 58.0’ 20° 04.28 05:08 05:30 : 18:08 age 

Mon - -14.0’ 58.0’ 30° 04:55 05: 17:58 18: 
GHA Dec S.D.=15.7 : 35° 04:10 04:40 5:18 18:09 1 :19 18:45 

0 184° 06.0 14° GHA 7 10° 03:58 04:31 05:05 18-22 re 18:59 
1 199°06.0 14°25.5 230°48.8 Dec q ae 03:44 04:20 04:58 18:30 8:48 19:18 
: 214°06.0 Be leieaoe ae No9°57.7 = par enar oeee | ae a 
3 229° 06.0 271 | 259°50. 21 age ase -14.1 58.0" 5 50° psa ; 04:39 teda 19:08 ious 
4 Bet - 279 300-9 12.1 aoe -14.1 ; 52° ; 03:50 . ; 19:22 : 

244° 06.0 274° 22 09°29.4 58.1 02:53 04:26 20:01 

5 Sn6. 28.7 3220 (12.1 629.4 -14.2 ; 54° 03:42 19:02 19: 

259° 06.1 288°53.0 12 00°15.2 -143 58.1 . 02:39 03:33 04:20 19-08 :38 20:25 

6 eraene 29.5 | 303°24.1 1 09°00.9 : 58.2" 56 02.24 03. 04:14 40: 19:46 ao ae 

7 A $14°3 : aol One -14.3 58.2’ 58° : 3:23 04: 114 19:56 - 
289° 06.1 0.3 317°55.1 08° 46.5 144 .2 5 60° 02:04 03:11 :07 19:22 20:50 

8 304°06.1 31.1 | 332°26.2 2.0’ N08°32.1 ; 58.2" 01.39. 02.58 03:59 19.30 20:06 21:06 
9 | 319°06.1 sig | 3aes72 | 120 ee ek ee oa ee eee 
10 334° 06. + 32.7 Baa. 2.0° 08°03. -14.5 58.3’ Lat. Moonri : 20:32 21.5 
11 ad 33.5 1°28.2 2.0" i 7,030 -14.6 peat Sun x nrise 52 
7 06.1 34.3 15°59.3 12.0" i -14.7 Bone! N 72° - on Tue Sun Moonset 

4°06.2 - 30° 30.3 0) 33.7. -14.7 : 3 : 00:31 : Mon 

13 16°06 $14°35.1 ae : 07°19.0 58.4’ N 70 it 02:50 16:57 Tue 
14 aa 35.9 as 2.0’ Ng72042 -14.8 58.5" 68° Sie a 02:54 a6a8 16:22 15:51 
15 36.7 : 12.0' jo42 14.8 ' 66° = :00 02: : 16:14 

49°06.2 ; 74° 03.2 06° 49.3 58.5 i 01: 58 16.2 : 15:51 

16 , - 37.5 : 2.0’ ae -14.9 i 64° i 1:10 03. 124 16.0 : 

64° 06.2 : 83° 34.2 06° 34.4 58.5 = Ol. :01 16-1 07 15.52 
17 : 38.3 : 12.0' aaa: -14.9 , 62° as 1:19 03: :12 16:02 : 
79° 06.2 103°05.2 06° 19.4 , 58.6 5 = 01:2 :04 16:01 15:52 

18 6 : 39.1 117° : 1.9’ 06°04. -15.0 58.6’ 60 a :26 03:06 : 15:57 15: 
19 im $14°39.9 pei co cane “i50° 587° || N58° | 00:09 01:33 03:08 ice 15:53 oe 
20 124°06 3 40.7 ies 11.9’ N05°34.2 -15.1 58.7’ 56° 00:17 01:38 03:10 1 , 15:49 15:52 
21 one 41.5 oo 1.9’ oe -15.1 : 54° ; 01:43 : 5:38 15: 

99 139° 06.3 < 161°08.8 11.9’ 05°19.1 = -15.2 58.7 Boe 00:25 O1.48 e 15.32 fs 46 15:52 
154° e ° : 05° - 58.8" 00: . 1 : 43 7 

23 pe 43.0 175°39.7 11.9 5°03.9  -15.2 7 50° 0:31 01:52 03: 3] 15:27 15: ee 

169° 06.3 190°10.5 , 04° 48.6 jaa! 58.8 : 00:37 01.55 3:14 15:22 40 15:53 

SD.=1 Plc ees ee -15.3' 58.9" 45° | 00:50 03:15 | 15: 15:38 15:5 

=16.1 d= 3 118 6333 -18.3' || oN 40° 02:03 03: 5:18 = 15:3 = 

0.8 04°17.9 58.9 40 01: :18 15: :36 15:53 
Tue : -15.4 i . :01 02:1 :08 15:3 : 
G S.D.= 58.9 35 : 0 : 1 : 

HA Dee .D.=15.9 s 01:10 02-15 03:20 15-00 15:53 

‘ 184°06.3 - GHA - oo || oe ao cee a oe 
1 199°06 3 $14°44.6 310°12 Dec d 20 01:32 0 ; 03:23 aA 15:23 15-53 
2 OAR. 45. -t 1.8" é HP N 10° : 2:28 03. ‘AT 15-20 : 

214°06.3 4 | 233°42.9 NO4°02.5 © | 01:43 02:36 26 | 14:36 15:53 

3 29°06 3 46.2 248°13.7 11.8" 03°47.1 -15.4 59.0’ 0 01:55 02:43 03:28 14:26 15:15 15:54 
4 re - 47.0 262° 44.4 1.7’ 03°31.6 -15.5 59.0' S 10° 02:06 ; 03:31 14:17 15:10 15:54 
5 259°06.3 47.8 | 277°15.1 11.7" 03°16.1 -15.5' 59.1" 20° | 02:17 02:49 03:33 : 15:05 15:54 
6 ts 48.6 | 291°45. 17 03°00. -15.5' 59.1" 30° : 02:57 03: 14:08 15: 

274° 06 91° 45.8 3°00.5 ; : 02:31 3:35 13: :01 15: 

7 289° 3 $14°49.4 306° , 17 02°44.9 -15.6 59.1’ 35° 02:38 03:05 03:38 3:59 14:56 a 

8 06.3 50 6°16.4 11.6" : -15.6' 59.2" 40° : 03:10 : 13:48 tA. 15:54 
304° 06.4 1 | 320°47 NO02°29.3 2 02:47 03:40 1 ‘50 15:54 

9 50 O 116 £293 -15.6' 45° 03:15 03: 41 14: : 
319°06 9 | 335°1 02°13 59.2 02:57 3:42 13. 47 15:5 

10 Bee - 51 76 611.6" 7 -15.7 3 03:21 : 3:34 14: 04 
334°06.4 7 | 349°48.2 01°58.0 59.2 S50 03:09 03:44 13:25 43 15:54 

il 349° 06.4 52.5 aie 11.5’ Geass -15.7 50.3" 52° oe 03:29 ae : 14:38 co 
12 , 53.3 Onan 1.5’ 01° . -15.7 59.3’ 54° . 03:32 : 13:14 14: ‘ 

4° 06.4 18°49.2 , 1926.5 -15.8° . 03:21 03:47 13: :33 15: 

13 icone A $14°54.1 | 33°19.6 11.5 01°10.7 ae 59.3 56° | 03:28 aa 03:49 oo 14:31 cae 
14 gar 54.9 : ticae Noo EE: -15.8' 59.4" 58° ; 40 03: : 14:28 : 
15 eas | a a 00°54.9 15.8" "|| $ 60° 03:36 03:44 50 | 1258 14: 15:54 

49° 06.4 62°20.4 00°39.1 . 59.4 03:45 03:4 03:51 12:51 125 15:54 

16 64°06.4 * 56.4 76°50.8 11.4" 00°23.2 ae 59.5’ :49 03:53 12-43 14:21 15-54 
17 79° 06.4 See es oe ear ene Sun 14:18 15:54 
o 94°06.4 58.0 | 105°51.3 3° $00°08.6 ee Day Eqn.of Time a 
19 $14°5 11.2 ° 15.9 59.6’ oo" Mer. oon 
5 109° 06.4 a Ae 8.8 | 120°21.5 00°24.5 -15.9" 6 10h ee Mer. Pass. 

0 124° 06.4 eee 134°51.7 12 500°40.4 : 59.6’ mmiss eariee £ Ss Upper ‘ Age 
21 139°06.4 15°00.4 149°91.8 11.2’ 00°56 4 -15.9' 59.6’ 31 16:22 h:mm Khem a 25-27 
22 154°06.4 - O11 | 163°51.9 11-4 01°12.4 a 59.7’ o1 | 16-24 mee 11:44 a :mm | 24-8% 
23 169° 06.4 01.9 178°22.0 1.1 01°28.3 -16.0 59.7’ 02 16:25 6:25 11:44 0 ue 20:30 = 

: 02.7 gas 11.0 oa -16.0’ 59.7’ 16:25 : 8:54 21: / Y 
SD.=16.1 192°51.9 ; 01°44.3—--16.0" 9.7 11:44 09:42 18 | | 
d=-0.8 = 02°00.3 a0 59.8" 22.07 | N 
S.D.—16.2 : 59.8" 
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November 03, 04, 05 (Wed., Thu., Fri.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 42°27.9 | 135°06.2 $27°10.6 | 192°12.5 $11°51.0 | 77°00.0 $14°59.0 | 92°31.6 $19°13.9 Alpheratz 357°37.2.-29°12.7 
1 57°30.4 | 150°05.9 0.7 | 207°13.4 51.6 92°02.3 58.9 | 107°33.9 13.8 Ankaa 353°09.4 — -42°11.4 
2 72°32.9 | 165°05.7 0.8 | 222°14.2 52.2 | 107°04.7 58.9 | 122°36.3 13.8 Schedar 349°33.5 — 56°39.5 
3 87°35.3 | 180°05.4 ++ 10.9 | 2379151 ++ 528 | 122°07.0 ++ 588 | 137°38.7 <+ 138 Diphda 348°49.7.—--17°52.1 
4 102°37.8 | 195°05.2 0.9 | 252°15.9 53.4 | 137°09.3 58.8 | 152°41.0 13.8 Achernar 335°21.7.—--57°07.7 
5 117°40.3 | 210°04.9 1.0 | 267°16.8 54.0 | 152°11.7 58.7 | 167°43.4 13.7 Hamal 327°53.8 —-23°33.9 
6 132°42.7 | 225°04.7 $27°11.1 | 282°17.6 $11°54.6 | 167°14.0 $14°58.7 | 182°45.8  $19°13.7 Polaris 314°46.2 89°21.3 
7 147°45.2 | 240°04.4 1.2 | 297°18.5 55.2 | 182°16.3 58.6 | 197°48.1 13.7 Acamar — 315°13.4—-40°13.0 
8 | 162°47.7 | 255°04.2 1.3 | 312°19.3 55.8 | 197°18.7 58.6 | 212°50.5 13.7 Menkar 314 "08.6 4710.5 
9 | 177°50.1 | 270°03.9 ++ 11.4 | 327°202 ++ 56.4 | 212°210 ++ 585 | 227°528 ++ 13.6 Mirfak 308° 31.5 49°56.3 
10 | 192°52.6 | 285°03.7 14 | 342°211 57.0 | 227°23.4 58.5 | 242°55.2 13.6 Aldebaran = 290° 42.3 16°33.2 
11 207°55.1 | 300°03.4 1.5 | 357°21.9 57.6 | 242°25.7 58.4 | 257°57.6 13.6 Rigel 281 06.1 810.5 
12 | 222°57.5 | 315°03.2 $27°11.6 | 12°22.8  $11°58.2 | 257°28.0 $14°58.4 | 272°59.9 $19°13.6 Site pie seers 
13 | 238°00.0 | 330°02.9 1.7 | 27°23.6 58.8 | 272°30.4 58.3 | 288°02.3 13.5 Peon epg’ -aseSt 
14 | 253°02.4 | 345°02.7 1.7 | 42°24.5 11°59.4 | 287°32.7 58.3 | 303°04.7 13.5 pre Sha ea 
15 | 268°04.9 0°02.5 ++ 118 | 57°25.3 12°00.0 | 302°35.0 ++ 58.2 | 318°07.0 <+ 13.5 ea SOP SAT ae 
16 | 283°07.4 | 15°02.2 1.9 | 72°26.2 00.6 | 317°37.4 58.2 | 333°09.4 13.5 ‘Canopus 263°53.2-52°42.9 
Oo ° fo} ° ° f # 
17 298°09.8 30°02.0 : 2.0 87°27.0 we 332°39.7 58 348°11.8 234 Cie! “onabona. teeane 
1g | 313°12.3 | 45°01.7 $27°12.0 | 102°27.9 $12°01.7 | 347°42.0 $14°58.1 3°14.1  §19°13.4 Adhara 255°07.7  -28°59.9 
19 | 328°14.8 | 60°01.5 2.1 | 117°28.7 02.3 2°44.4 58.0 18°16.5 13.4 Procyon 244°53.5 5°10.2 
20 | 343°17.2 75°01.3 2.2 | 132°29.6 02.9 17° 46.7 58.0 | 33°18.9 13.4 Pollux 243°20.4 —«.27°58.4 
21 358°19.7 | 90°01.0 ++ 123 | 1479304 ++ 03.5 32°49.0 ++ 57.9 | 489212 ++ 133 Avior 234°15.7 --59°34.4 
22 13°22.2 | 105°00.8 2.3 | 162°31.3 04.1 47°51.3 57.9 63° 23.6 13.3 Suhail 222°48.2 -43°30.9 
23 28° 24.6 120° 00.5 2.4 177° 32.2 04.7 62°53.7 57.8 78°25.9 13.3 Miaplacidus 221° 38.8 -69° 48.0 
Mer.pass.:21:07 v-0.3 d-0.1 m-4.3 v0.9 d-0.6 m1.7 v2.3 d0.0 m-2.3 v2.4 d0.0 m0.6 Alphard 217°50.4 -8°45.0 
Regulus 207°37.4 1°51.7 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.7_ 61° 37.9 
Denebola 182° 27.9 4°27.1 
0 43°27.1 | 135°00.3 $27°12.5 | 192°33.0 $12°05.3 | 77°56.0 $14°57.8 | 93°28.3 $19°13.3 Gienah 175°466  ~—--17°39.5 
1 58°29.5 150°00.1 2.5 207° 33.9 05.9 92°58.3 57.7 108° 30.7 13.2 Acrux 173° 03.6 -63°12.9 
2 73°32.0 | 164°59.8 2.6 | 222°34.7 06.5 | 108°00.7 57.7 | 123°33.0 13.2 Gacrux 171°55.0  -57°138 
3 88° 34.5 179°59.6 ++ 12.6 237° 35.6 ++ 07.1 123°03.0 ++ 57.6 138°35.4 os 13:2 Alioth 166°15.9 55°50.5 
4 103°36.9 | 194°59.4 2.7 | 252°36.4 07.7 | 138°05.3 57.6 | 153°37.8 13.2 Spica 158°25.4 -11°163 
5 118° 39.4 209°59.1 2.8 267° 37.3 08.3 153°07.7 57.5 168° 40.1 13.1 Alkaid 152°54.6 49° 12.3 
6 133°41.9 | 224°58.9 $§27°12.8 | 282°38.1 $12°08.9 | 168°10.0 $14°57.5 | 183°425  $19°13.1 Hadar 148°40.4 —--60°28.5 
7 148°44.3 | 239°58.7 2.9 | 297°39.0 09.5 | 183°12.3 57.4 | 198°44.8 13.1 Menkent  148°01.1 -36°28.4 
8 163°46.8 | 254°58.5 2.9 | 312°39.8 10.1 | 198°14.6 57.4 | 213°47.2 13.1 Arcturus 145°50.7 9°04.3 
9 178°49.3 | 269°58.2 ++ 13.0 | 327°40.7 ++ 10.7 | 213°17.0 ++ 57.3 | 228°496 ++ 13.0 Rigil Kent. 139°44.6 — -60°55.3 
10 193°51.7 | 284°58.0 3.0 | 342°41.5 11.3 | 228°19.3 57.3 | 243°51.9 13.0 Kochab  137°21.0 ~—-74°04.0 
11 208°54.2 | 299°57.8 3.1 | 357°42.4 11.9 | 243°21.6 57.2 | 258°54.3 13.0 Zuben'ubi 136°59.3. -16°07.7 
12 | 223°56.7 | 314°57.6 $27°13.2 | 12°43.2  $§12°12.5 | 258°24.0 $14°57.1 | 273°56.7 $19°13.0 Alphecca  126°06.4 —-26°38.7 
13 | 238°59.1 | 329°57.3 3.2 | 27°44.1 13.0 | 273°26.3 57.1 | 288°59.0 12.9 Antares 112°19.4 — -26°28.7 
14 | 254°01.6 | 344°57.1 3.3 | 42°44.9 13.6 | 288°28.6 57.0 | 304°01.4 12.9 Atria 107°16.5 — -69°04.0 
15 269°04.0 | 359°56.9 ++ 13.3 57° 45.8 ++ 14.2 | 303°30.9 ++ 57.0 | 319°03.7 ++ 12.9 Sabik — 102°06.1 — -15° 45.0 
16 | 284°06.5 | 14°56.7 3.4 | 72°46.6 14.8 | 318°33.3 56.9 | 334°06.1 12.9 Shaula = 96°14.3, -37°07.2 
17 299°09.0 29°56.4 3.4 87°47.5 15.4 | 333°35.6 56.9 | 349°08.5 12.8 Rasalhague 96°01.3 2°32.8 
‘ 3 ji i 3 e . s J Eltanin  90°43.8 = 51°29.4 
1g | 314°11.4 | 44°56.2 $27°13.5 | 102°48.3 $12°16.0 | 348°37.9 $14°56.8 4°10.8 $§19°12.8 ee PaCas gg. -saOO8' 
19 329° 13.9 59°56.0 3.5 | 117°49.2 16.6 3°40.2 56.8 19°13.2 12.8 ae yes : apae a ° a6ohe e 
20 344° 16.4 74°55.8 3.5 | 132°50.0 17.2 18° 42.6 56.7 34°15.5 12.7 ‘i he FoR Sia s 
21 359°18.8 89°55.6 -- 13.6 | 147°509 -- 178 33°44.9 ++ 56.7 49°17.9 ++ 12.7 ASE: Bie ROE 
22 14°21.3 | 104°55.3 3.6 | 162°51.7 18.4 | 48°47.2 56.6 | 64°203 12.7 Beis asia, eee 
° ° ° fe} i bes * 
23 29°23.8 | 119°55.1 3.7 | 177°52.6 19.0 63°49.5 56.6 | 79°22.6 12.7 Pench, oueer ee © sande 
Mer.pass.:21:03 v-0.2 d-0.1 m-4.3 v0.9 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.4 d0.0 m0.6 Enif 33°41.3 9°58.6 
AI Na'ir —-27°36.1_~—-46°51.6 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.5 
0 44°26.2 | 134°54.9  $§27°13.7 | 192°53.4  $12°19.6 | 78°51.9 $14°565 | 94°25.0 $19°12.6 Scheat = -13°47.5 2812.2 
1 59°28.7 | 149°54.7 3.8 | 207°54.3 20.2 | 93°54.2 56.5 | 109°27.3 12.6 Markabss 19)32:3— 7 - abe 19:4 
2 74°31.1 | 164°54.5 3.8 | 222°55.1 20.7 | 108°56.5 56.4 | 124°29.7 12.6 || Nov 03 Wed SHA Mer.pass 
3 89°33.6 | 179°54.3 ++ 13.8 | 237°56.0 ++ 21.3 | 123°58.8 ++ 56.4 | 139°320 -+ 126 Venus  —-92°38.2 15:00 
4 104°36.1 | 194°54.1 3.9 | 252°56.8 21.9 | 139°01.1 56.3 | 154°34.4 12.5 Mars  149°44.6 11:11 
5 119°38.5 | 209°53.9 3.9 | 267°57.6 22.5 | 154°03.5 56.2 | 169°36.8 12.5 Jupiter 34° 32.0 18:49 
6 134°41.0 | 224°53.6  $27°13.9 | 282°58.5  $12°23.1 | 169°05.8 $14°56.2 | 184°39.1  $19°12.5 Saturn 50°03.6 17:47 
7 149°43.5 | 239°53.4 4.0 | 297°59.3 23.7 | 184°08.1 56.1 | 199°41.5 12.5 
8 | 164°45.9 | 254°53.2 4.0 | 313°00.2 24.3 | 199°10.4 56.1 | 214°43.8 13.4.|| Nov tae on. Pe 
9 179°48.4 | 269°53.0 ++ 14.0 | 328°01.0 ++ 249 | 2149127 ++ 560 | 2299462 ++ 12.4 Mars 149°05.9 11.09 
10 194°50.9 | 284°52.8 4.1 | 343°01.9 25.5 | 229°15.1 56.0 | 244°48.5 12.4 Jupiter -34°28.9 16.46 
11 | 209°53.3 | 299°52.6 4.1 | 358°02.7 26.1 | 244°17.4 55.9 | 259°50.9 12.3 Berar 50°01.2 1743 
12 | 224°55.8 | 314°52.4 $27°14.1 13°03.6  $12°26.7 | 259°19.7 $14°55.9 | 274°53.3  $19°12.3 = 
13 239°58.3 | 329°52.2 4.2 28° 04.4 27.2 | 274°22.0 55.8 | 289°55.6 12.3 Nov 05 Fri SHA — Mer.pass 
14 255°00.7 | 344°52.0 4.2 43°05.3 27.8 | 289°24.3 55.7 | 304°58.0 12.3 Venus 90° 28.7 15:01 
15 | 270°03.2 | 359°51.8 +--+ 14.2 | 58°06.1 ++ 284 | 304°26.7 -- 55.7 | 320°003  -+ 122 Mars 148°27.2 11:08 
16 | 285°05.6 | 14°51.6 4.2 | 73°07.0 29.0 | 319°29.0 55.6 | 335°02.7 12.2 Jupiter 3425.6 18:42 
17 300°08.1 29°51.4 4.3 88° 07.8 29.6 | 334°31.3 55.6 | 350°05.0 12.2 Saturn 49° 58.7 17:40 
1g | 315°10.6 | 44°51.2 $§27°14.3 | 103°08.6 $12°30.2 | 349°33.6  $14°55.5 5°07.4 §19°12.2 Horizontal parallax 
19 | 330°13.0 | 59°51.0 4.3 | 118°09.5 30.8 4°35.9 55.5 | 20°09.8 12.1 Venus" 0.2 
20 | 345°15.5 74°50.8 4.3 | 133°10.3 31.4 19° 38.2 55.4 | 35°12.1 12.1 Mars: 01 
21 0°18.0 89°50.6 ++ 14.3 | 148°11.2 ++ 32.0 34° 40.6 ++ 55.4 50°14.5 ++ 121 
22 15°20.4 | 104°50.4 4.4 | 163°12.0 32.5 | 49°42.9 55.3 | 65°16.8 12.0 
23 30°22.9 | 119°50.2 4.4 | 178°12.9 33.1 64°45.2 55.2 | 80°19.2 12.0 
Mer. pass. :20:59 v-0.2 d-0.0 m-4.3 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.4 d0.0 m0.6 
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202 
1 November 03 to Nov. 05 






















































































: S 
We un 
ee D M 
ec 
1 ae S15°0 GHA D oon 
a S| ee oe d 
3 ae eH 3] sleste 109 s02° HP 
229° 06 05.0 es 10.9" 16.4 -16.0’ 
4 A oe 236° 21.6 02°3 6.0' 59.8" Lat. Twili 
5 244° 06.4 05.8 950° : 10.8’ 658 2.4 -16.0’ 8 Na ilight 
j 259° 06.4 oo a 10.8’ rere -16.0" se N 72° - ute Civil Sunrise cn = 
274° 06 7.4 | 279°50. 10.7’ 04.4 -16.0' 2 N 19 07:4 set _ Twilight 
7 4 S15° 50.8 i 03° 20.4 : 59.9’ 70° “44 09: Civil 
289°06 5°08.2 10.7 one -16.0' : 06:13 18 3 Naut 
8 4 294°20 03°36.5 ; 60.0" 68° 07:29 4:08 - 
304° 06 08.9 A 10.6 : -16.0' : 06:08 08:47 15:42 
9 4 308°50 : $03° : 60.0’ 66° 07:17 14:39 17:07 
319° 06 09.7 Oo 105° 52.5 -16.0" ; 06:04 08:24 : 15: 
10 4 as 323°19 ; 04° 16.0 60.0' 64° 07:07 15:02 ‘57 17: 
334°06 10.5 5 105° 08.5  -16.0’ 0.0 06:01 08:07 16: :12 
11 4 337°49.0 : 04° 6.0 60.1’ 62° 06:58 5:19 :09 17: 
349°06.4 113 | 352°18. 10.4" 24.5 -16.0' 0.1 60° 05:57 06 07:52 16:19 17 
12 ; 12 2° 18.4 ; 04°40.5 : 60.1" 0 05: ‘51 07: 15:34 ; 17:22 
13 4°06.4 S15° 1 6°47.7 a 04°56 -16.0' 60.1’ N 58° ae 06:44 0 ee 5:46 16:28 17:25 
14 19°06.4 Hoole 6 21°17.0 pe ice -16.0' 60.1 56° 05:52 06:39 cep 15:56 16:35 17:29 
34°06 13.6 oan 10.2" 5 -16.0' 05:49 07:21 16:42 : 
15 4 35°46.2 $05°2 60.2" 54° 06:33 16:0 17:32 
49°06 14.4 one. 10.2' 8.5  -16.0' ~ | 08:47 07:14 :05 16: 
16 4 “4 50°15.3 05°4. 6.0 60.2" 52 06:29 6:1 48 17: 
64°06 15.2 gee 10.1’ 45 -16.0' 2 05:44 07:07 -13 16: :35 
17 4 64° 44.4 06°0 6.0 60.2’ 50° 06:25 16:20 53 17: 
79° 06.4 15.9 70°13. 10.0" °00.4 15.9" 2 ee 05:42 «OO 07:01 : 16:58 :37 
18 : 16.7 13.4 10.0’ 06° 16.3 ¢ 60.3’ 5 05:3 6:21 06: 16:26 : 17:40 
94°06 ; 93° 0 ° -15.9' 37 06: 55 : 17:02 
19 3 $§15° 42.4 06° 32.3 60.3" N 40° 12 06: 6:32 17:42 
109° 06 5°17.5 9.9 aa. -15.9" 05:32 6:43 17:06 
20 3 108°11 06°48.1 . 60.3’ 35° 06:04 16:44 17:44 
124° 06 18.2 3 9.8" 1 -15.9' 05:28 06:3 17:15 
21 3 122°40 ; s07° 60.3’ 30° 05:58 :33 16: 17:50 
139°06 19.0 oll 9.8" 04.0 2 A : 05:23 : 06:2 154 17: : 
22 3 ee 137°08.8 . 07° 15.9 60.4 20° 05:51 124 7: 7:22 
154°06 19.8 . 9.7" 19.8  -15.3' 0.4 05:14 : 06:1 :03 17: 17:54 
23 3 151°37.5 07° 5.8' 60.4" N 10° 05:40 16 V7: 7:29 
169° 06.3 20.6 166° : 9.6' 35.7 “15 8" 0.4 05:04 06:03 11 in 17:59 
: 6°0 ; 07° 5.8 ; 0° 05: : ; :35 : 
SD.=16.1 qa se rie a es -15.8’ oS § 19° 04:54 a0 a oe eae ee 
Thu =o ae 60.5" al ee a0 | ina? 18:09 18: 
GHA 9 =15:7' 5 04:27 07 05:2 : 18:09 23 
0 Dec S.D.=16.4 60.5’ 30° : 04:54 :29 7:58 : 18:33 
184°06 GHA 2 5 | Ou:07 05:17 : 18:2 
1 3 $15° 35 : 04:37 18:11 :20 18: 
199° 06 22.1 v 5 | 03:85 05:03 18:3 46 
2 s 195°03.0 Dec 40 04:28 18:25 134 19: 
214° 06 22.9 : 9.4 d 3 03:40 04:55 ‘ 18:5 :01 
3 3 209°31 . S08° HP 45 04:16 8:33 :50 19: 
229° 06 23.6 4 9.3’ 38.6 s : 03:22 04:45 ; 19-0 21 
4 3 a 223°59 : 08° 15.7 60.5 S$ 50° 04:02 18:42 :00 19: 
244° 06 24.4 7 93’ 54.2 -15.6" 0.5 0 02: 04:34 ; 19:1 :33 
5 = 238°27 09° 15.6 : 52° ‘57 03: 8:54 ee 1 
259°06.3 25.2 a5 9 9.2 09.8 -15.6' 60.5 02: 44 04: ; 19:2 48 
: 2° . 09° 5.6 , © :45 03: 4:21 :26 20: 
6 26.0 56.1 9° 25.4 60.6 54 3:36 9:07 0:07 
274° 06 . 267° 9.1 o -15.5’ 02:31 04:15 19: 
7 2 $15° 24.1 "  09°40.9 60.6" 56° 03:26 191 44-20: 
289° 06 5° 26.7 9.0 oon -15.5' : 02:13 04:08 :13 19: 0:32 
8 2 281°52 09°56.4 é 60.6 58° 03:15 9:2 53 20: 
304° 06 27.5 1 8.9' : -15.5" ; 01:52 04:00 :20 20. 0:44 
9 2 296° 20.0 $10° 60.6" S 60° 03:03 19:28 :02 20: 
59°06 83 3 3.0" 18 0 -15.4' 01:23 03:52 : 20:1 :59 
10 Dee 310° 47.8 10° 5.4’ 60.7" 02:48 19:3 1400 L: 
334°06 29.0 8.8" 272-154" 0.7 03:42 37 20: ‘17 
11 .2 325°15 : 10° 5.4 ; Lat. 9:4 :27 21: 
ee ae 33°32 ae oie 60.7 hee 742210 
13 4° 06.2 $15° . 354°10.8 8.6 11°13.0 -15.2' 60.7’ N 72° 05: Thu Fri Mo 
| 19° 06.2 5 a aes 8.5’ toe 5 -15.2" 60.7" N 70° 5:08 07:40 ie Wed a 
34°06 2.1 en 3.4’ , -15.1' : 05:03 :16 u Fri 
15 2 23°05.7 $11°4 60.8" 68° 07:21 5:19 io 
49° 06.1 32.9 eau 8.4’ 3.3. -15.1' 04:58 : 10:0 14:38 
16 ; . 37° 33.0 11° 5.1 60.8" 66° 07:06 :07 3 12:59 
64°06.1 33.6 ane 8.3" 58.3 -15.0' 0.8 04:54 09:3 5:28 
17 ; 52°00.3 12°1 5.0’ 60.8" 64° 06:54 :30 15. 15:00 
79° 06.1 34.4 | 66°27. 8.2" 3.3 -14.9' 8 S| 04:51 : 09:05 360 «15:1 14:11 
18 : 35.1 27.4 12° 28.2 60.8" 62 04: 06:44 : 5:42 i? 14:4 
94°06 . 80° 8.1 ° -14.9' ° 4:48 : 08:45 15:31 49 
19 1 $§15° 54.4 ; 12°43.1 60.8" 60 : 06:36 15:47 15:1 
109°06 5°35.9 8.0 ene -14.8" 04:46 08:30 15:42 216 
20 a 95°21 12°57.9 : 60.8" N 58° 06:29 15:52 : 15: 
124°06 36.7 A 79 9 -14.7' 04:4 08:16 : 16 :36 
21 - 109° 48.3 $13° 60.9" 56° ‘44 06:2 5:56 52 15: 
139°06 37.4 7.8" 12.6 -14.7' 04:4 ae ee 16:01 - 
22 Al a 124°15.1 : 13° 4.7 60.9’ 54° :42 06: :05 : 16: 
154° 06 38.2 . 77 27.2 -14.6' 0.9 04:4 aa o7: 16:00 ei 
23 0 138°41 19° 4.6 60.9" 52° ‘41 (06: Tos 16:08 
169° 06.0 39.0 153° 8 7.7’ 41.7 14.5 0.9 04:3 :12 07: 16:03 16:20 
5 3°0 : 13° 4.5 ‘ 50° 39 06: ‘47 : 16:15 
SD=161 d= oe a ee 7. ae ee ae lite re oe ee a 
Fri ak = ae ae ae nao | o = ea oe 7! Gee 16:48 
0 rrr Dec ai S.D.=16.6 3' 60.9" 35° tee pease aera 16:16 ie 16:56 
1 0  $15° 30° ; 05:41 : 16:2 : 17:12 
199°06 5940.5 | 182° v . 04:28 : 06:56 21 16:5 
2 214° ” 41.2 82°01.3 7.4" ee d 20° | 04:25 05:36 06:4 624 «16: 1 17:26 
3 | 220°06.0 fT loee 4 sue3aa Ge ee ces 05:27 «062 | «16:34 ae 
4 0 i ae De 210°53 3 14°53. -14.2' ; 0° ; 05:19 : 16: :05 : 
244° 05 42.8 9 7" 53.3. -14.1' 61.0 04:20 : 06:1 :34 17: 17:47 
5 9 225°20.1 . 15° 14.1 61.0' S 10° 05:12 119 6: 7:17 ' 
259°05.9 43.5 939° : 71’ 07.3 -14.0’ 1.0 10 04:1 06:06 :39 17:27 18:04 
6 44 9° 46.1 ; 15°21.3 61.0° 20° 17° (05:04 16:44 18:20 
274° 05 3 | 254° 7.0 ° -13.9' 04:15 05: 17:37 
7 9  $15° 12.1 15°35.2 61.0’ 30° 04:56 :54 16: 18:34 
289°05 5°45.0 6.9 335.2 -13.8" 04:12 : 05:4 6:49 ; ; 
8 9 268° 37.9 15°48.9 : 61.0’ 35° 04:48 :42 6: 17:47 
304° 05 45.8 6.8" : -13.7' 04:10 : 05:2 54 : 18:48 
9 9 283°03.7 $16° 61.0' 40° 04:43 127 17: 17:57 
319° 05 46.5 6.7' 02.6 = -13.6" : 04:08 : 05:1 00 18: 19:03 
10 8 cts 297° 29 : 16°1 3.6 61.0’ 45° 04:37 :19 7: 8:09 
334°05 47.3 4A 6.6" 6.2 -13.5’ 1.0 04:06 ; 05:0 04 : 19:21 
11 8 311°55 . 16° 3.5 61.0’ S 04:31 :09 17: 18:16 
349°05.8 got |coaeoges ed m6 aa’ 61d 50° | 04: 04:58 a see 
12 ‘ 48.8 6° 20.5 64’ 16° 43.0 7 61.0" 52° 04 = 04:23 , 17:12 ad 19:43 
4°05.8 ‘8 | 340° ft 16° -13.3' 04:03 04:4 18:34 
13 : $15° 5.9 64’ 6°56.3 61.0 54° 04:19 45 z: 19:57 
19°05 49.6 ° 4 ° -13.2' 04:0 04: :18 : 
14 8 355°11.2 17°09.4 61.1’ 56° 1 04:1 :39 17: 18:45 
34°05 50.3 San 6.3’ : -13.1' ; 04:00 115 04: 7:20 ; 20:15 
15 a 9°36.4 . $17°2 61.1’ 58° : 04:11 :32 17: 18:50 
49°05.7 51.1 ae 6.2’ 2.5 -13.0' 03:58 : 04:2 7:23 : 20:23 
16 . i 24°01.5 17°3 3.0 61.1 S 60° 04:06 :25 z. 18:56 
64°05 51.8 one. 6.1' 5.4 -12.9' A 03:57 : 04: :26 : 20:32 
17 fl 38° 26.5 17°4 2.9' 61.1 04:01 a7 | 17: 19:03 
79°05.7 52.6 52° . 6.0" 8.2 -12.8" ae : 04:07 7:30 164 20:42 
18 : 53.3 51.5 ; 18°00.9 61.1’ : 7:34 :10 20:5 
94°05 ; 67° 5.9 ° -12.6' : Su 19:18 54 
a saree $15°54.1 ce 5.8" eee -12.5’ oe Day oe oe sa 21:08 
21 — ee 96°05.7 bef $18° 38.3 at 61.1’ minniiee 12" pe Mer.Pass om 
22 9° 05.6 A 6 110° 30 5.6’ 18° . -12.3' : - mmiss e Uppe : Age 
oe 154°05.5 56.3 ae 55’ oe 121’ | + 16:26 76 hh:mm a Lower a 
169°05.5 57.1 | 139°19. 5.4" 2.6 -12.0' a 4 | 16: 2600 1: hhimm f 
: 9°19.1 es 19°14 2.0 61.1’ 05 25 16:2 1:44 10: 3-1% 
SD.=161. d= — ered eo feben. cide ert! oo a ee =" 
=,7 ; "ie" aw aa 5a. " 
.D.=16.6 61.1’ 
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November 06, 07, 08 (Sat., Sun., Mon.) 

























































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 45°25.4 | 134°50.0 $27°14.4 | 193°13.7 $12°33.7 | 79°47.5 $14°55.2 | 95°21.5 $§19°12.0 Alpheratz 357°37.2.—-29°12.8 
1 60°27.8 | 149°49.8 44 | 208°14.5 34.3 | 94°49.8 55.1 | 110°23.9 12.0 Ankaa 353°09.4— -42° 11.4 
2 75°30.3 | 164°49.6 4.4 | 223°15.4 34.9 | 109°52.1 55.1 | 125°26.2 11.9 Schedar 349°33.5  — 56°39.5 
3 90°32.8 | 179°495 ++ 144 | 238°16.2 ++ 35.5 | 124°545 ++ 55.0 | 140°286 -+ 119 Diphda 348°49.7.—-17°52.1 
4 105°35.2 | 194°49.3 4.4 | 253°17.1 36.1 | 139°56.8 55.0 | 155°30.9 11.9 Achernar 335°21.7—--57°07.7 
5 120°37.7 | 209°49.1 4.5 | 268°17.9 36.7 | 154°59.1 54.9 | 170°33.3 11.8 Hamal 327°53.8 ~—.23°34.0 
6 | 135°40.1 | 224°48.9  $27°14.5 | 283°18.8 $12°37.3 | 170°01.4 $14°54.9 | 185°35.7  $19°11.8 Polaris 314°45.6 89° 21.3 
7 | 150°42.6 | 239°48.7 4.5 | 298°19.6 37.8 | 185°03.7 54.8 | 200°38.0 11.8 Acamar — 315°13.4—-40° 13.1 
8 | 165°45.1 | 254°48.5 4.5 | 313°20.4 38.4 | 200°06.0 54.7 | 215°40.4 11.8 Menkar 314 08.6 4710.5 
9 | 180°47.5 | 269°483 -- 145 | 328°213 ++ 39.0 | 215°083 ++ 54.7 | 230°42.7 117 Mirfak 308° 31.5 49°56.3 
10 | 195°50.0 | 284°48.2 4.5 | 343°22.1 39.6 | 230°10.6 54.6 | 245°45.1 11.7 Aldebaran = 290°42.30 0 16°33.2 
11 | 210°52.5 | 299°48.0 4.5 | 358°23.0 40.2 | 245°13.0 54.6 | 260°47.4 11.7 Rigel 281°06.1 — -8'10.5 
12 | 225°54.9 | 314°47.8 $27°14.5 | 13°23.8 $12°40.8 | 260°15.3 $14°54.5 | 275°49.8 $19°11.7 ie Seed Sea 
13. | 240°57.4 | 329°47.6 4.5 28°24.7 41.4 | 275°17.6 54.5 | 290°52.1 11.6 Bintan “omeuoner «cbee are 
14 | 255°59.9 | 344°47.4 4.5 | 43°25.5 42.0 | 290°19.9 54.4 | 305°54.5 11.6 aidilami COTEFAGLA iis 
15 | 271°02.3 | 359°47.2 ++ 145 58°26.3 ++ 42.5 | 3059222 ++ 54.3 | 320°56.8 11.6 Bae Dro eAT eons 
16 | 286°04.8 | 14°47.1 4.5 | 73°27.2 43.1 | 320°24.5 54.3 | 335°59.2 11.5 ‘Canopus 263532 -52°42.2 
° ° ° ° fe} * # 
17 | 301°07.3 | 29°46.9 4.5 88° 28.0 43.7 | 335°26.8 54.2 | 351°01.5 11.5 Siuee tongean a: . Ccieeaae 
1g | 316°09.7 | 44°46.7 $27°14.5 | 103°28.9 $12°44.3 | 350°29.1 $14°54.2 6°03.9  $19°11.5 Adhara 255°07.7  -28°59.9 
19 | 331°12.2 | 59°46.5 4.5 | 118°29.7 44.9 5°31.4 54.1 | 21°06.2 11.5 Procyon 244°53.5 5°10.2 
20 346° 14.6 74° 46.4 4.5 | 133°30.5 45.5 20°33.7 54.0 36° 08.6 11.4 Pollux 243°20.4 27°58.4 
21 1°17.1 g9°46.2 ++ 145 | 148°314 ++ 46.1 35°36.1 ++ 54.0 | 51°10.9 - 114 Avior 234°156  -59°34.4 
22 16°19.6 | 104°46.0 4.5 | 163°32.2 46.6 50°38.4 53.9 66° 13.3 11.4 Suhail  222°48.2  -43°30.9 
23 31°22.0 119° 45.9 4.5 178° 33.1 47.2 65°40.7 53.9 81°15.6 11.3 Miaplacidus 221° 38.7 -69°48.0 
Mer.pass.:20:55 v-0.2 d-0.0 m-4.3 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.4 d0.0 m0.6 Alphard 217°50.4 -8°45.0 
Regulus = 207°37.3 1°51.7 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe — 193°44.6 61° 37.9 
Denebola 82° 27.9 4°27.1 
0 46°24.5 | 134°45.7  $27°14.5 | 193°33.9 $12°47.8 80°43.0 $14°53.8 96°18.0 $19°11.3 Gienah 75° 46.5 -17°39.5 
1 61°27.0 | 149°45.5 4.5 | 208°34.7 48.4 | 95°45.3 53.7 | 111°20.3 11.3 Acrux 173°03.5 -63°12.9 
2 76°29.4 | 164°45.4 4.5 | 223°35.6 49.0 | 110°47.6 53.7 | 126°22.7 11.3 Gacrux 171°550  -57°138 
3 91°31.9 | 179°45.2 ++ 145 | 238°36.4 ++ 49.6 | 125°499 ++ 53.6 | 141°250 ++ 112 Alioth 166°15.8  55°50.5 
4 106°34.4 | 194°45.0 4.4 | 253°37.3 50.1 | 140°52.2 53.6 | 156°27.4 11.2 Sries 58°254 -11°163 
5 121°36.8 | 209°44.9 4.4 | 268°38.1 50.7 | 155°54.5 53.5 | 171°29.7 11.2 Alkaid 52°54.6 49°12.3 
6 136°39.3 | 224°44.7 $§27°14.4 | 283°38.9 $12°51.3 | 170°56.8 $14°53.5 | 186°32.1 $19°11.1 Hadar  148°40.3 -60°28.4 
7 151°41.7 | 239°44.5 4.4 | 298°39.8 51.9 | 185°59.1 53.4 | 201°34.4 11.1 Menkent 148°01.1 — -36°28.4 
8 166°44.2 | 254°44.4 4.4 | 313°40.6 52.5 | 201°01.4 53.3 | 216°36.8 11.1 Arcturus  145°50.7 9°04.3 
9 181°46.7 | 269°44.2 ++ 14.4 | 328°41.4 ++ 53.1 | 216°03.7 ++ 53.3 | 231°391 ++ 111 Rigil Kent. 39°44.5  -60°55.3 
10 196°49.1 | 284°44.0 4.4 | 343°42.3 53.7 | 231°06.0 53.2 | 246°41.5 11.0 Kochab —137°21.1 74° 04.0 
11 211°51.6 | 299°43.9 4.3 | 358°43.1 54.2 | 246°08.3 53.2 | 261°43.8 11.0 Zuben' ubi 36°59.3.  -16°07.7 
12 226°54.1 | 314°43.7 $27°14.3 13°44.0 $§12°54.8 | 261°10.6 $14°53.1 | 276°46.2 $19°11.0 Alphecca 26°06.4 26° 38.6 
13 | 241°56.5 | 329°43.6 43 | 28°44.8 55.4 | 276°12.9 53.0 | 291°48.5 10.9 Antares 112°19.4— -26°28.7 
14 | 256°59.0 | 344°43.4 43 | 43°45.6 56.0 | 291°15.2 53.0 | 306°50.9 10.9 Atria 107°16.5 — -69°04.0 
15 272°01.5 | 359°43.3 ++ 14.2 58° 46.5 -+ 56.6 | 306°17.6 ++ 52.9 | 321°53.2 -+ 10.9 Sabik 02°06.1 — -15° 45.0 
16 | 287°03.9 | 14°43.1 4.2 | 73°47.3 57.1 | 321°19.9 52.9 | 336°55.6 10.8 Shaula —-96°14.3 -37°07.2 
17 | 302°06.4 | 29°43.0 4.2 | 88°48.1 57.7 | 336°22.2 52.8 | 351°57.9 10.8 Rasalhague 96" 01.3 2°32.8 
18 | 317°08.9 | 44°42.8 $§27°14.2 | 103°49.0 $12°58.3 | 351°24.5 $14°52.7 7°00.3 $19°10.8 2 oe cone i 
19 | 332°11.3 | 59°42.7 41 | 118°49.8 58.9 6°26.8 52.7 | 22°02.6 10.8 ene ree Spas - SRSA 
20 | 347°13.8 | 74°42.5 4.1 | 133°50.6 12°59.5 21°29.1 52.6 | 37°05.0 10.7 ‘ a Eons soe eS 
21 2°16.2 g9°42.4 ++ 14.1 | 148°51.5 13°00.1 36°31.4 ++ 52.5 52°07.3. ++ 10.7 ee pie: ReRE 
22 17°18.7 | 104°42.2 4.1 | 163°52.3 00.6 | 51°33.7 52.5 | 67°09.7 10.7 Butea eseieg. eevee 
fe} ° ° ° - bes * 
23 32°21.2 | 119°42.1 4.0 | 178°53.1 01.2 | 66°36.0 52.4 | 82°12.0 10.6 Beth: ~ Ree ages ¢ caneaie 
Mer.pass.:20:51 v-0.2 d0.0 m-4.3 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.4 d0.0 m0.6 Enif 33°41.3 9°58.6 
AINa'ir —-27°36.1.~—- -46°51.6 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.5 
0 47°23.6 | 134°41.9  $27°14.0 | 193°54.0  $13°01.8 | 81°38.3  $14°524 | 97°14.4  $19°10.6 Scheat = -13°47.6 0 28°°12.2 
1 62°26.1 | 149°41.8 4.0 | 208°54.8 02.4 | 96°40.6 52.3 | 112°16.7 10.6 Markabl 19/323 Nbe104 
2 77°28.6 | 164°41.6 3.9 | 223°55.6 03.0 | 111°42.9 52.2 | 127°19.1 10.5 Nov 06 Sat SHA Mer.pass 
3 92°31.0 | 179°41.5 ++ 13.9 | 238°565 ++ 03.5 | 126°45.2 ++ 52.2 | 142°214 ++ 105 Venus —-89°24.7 15:01 
4 107°33.5 | 194°41.4 3.9 | 253°57.3 04.1 | 141°47.5 52.1 | 157°23.7 10.5 Mars 147°48.3 11:06 
5 122°36.0 | 209°41.2 3.8 | 268°58.2 04.7 | 156°49.8 52.1 | 172°26.1 10.5 Jupiter -34°22.1 18:38 
6 137°38.4 | 224°41.1 $§27°13.8 | 283°59.0 $13°05.3 | 171°52.1 $14°52.0 | 187°28.4  $19°10.4 Saturn 49° 56.2 17:36 
7 152°40.9 | 239°40.9 3.8 | 298°59.8 05.9 | 186°54.4 51.9 | 202°30.8 10.4 
8 | 167°43.4 | 254°40.8 3.7 | 314°00.7 06.5 | 201°56.6 51.9 | 217°33.1 agcas ||| ven re ee 
9 182°45.8 | 269°40.7 ++ 13.7 | 329°01.5 ++ 07.0 | 216°58.9 ++ 51.8 | 232°355 ++ 103 Mars 147°00.4 11.05 
10 197°48.3 | 284°40.5 3.6 | 344°02.3 07.6 | 232°01.2 51.7 247° 37.8 10.3 Jupiter 34°18.5 18:34 
11 | 212°50.7 | 299°40.4 3.6 | 359°03.1 08.2 | 247°03.5 51.7 | 262°40.2 10.3 Satine. 7408555 17.32 
12 | 227°53.2 | 314°40.3 $27°13.5 14°04.0  $13°08.8 | 262°05.8 $14°51.6 | 277°42.5 $19°10.2 
13 242°55.7 | 329°40.1 3.5 29° 04.8 09.4 | 277°08.1 51.6 | 292°44.9 10.2 || Nov 08 Mon SHA Mer.pass 
14 | 257°58.1 | 344°40.0 3.5 | 44°05.6 09.9 | 292°10.4 51.5 | 307°47.2 10.2 Venus 87° 18.3 15:01 
15 | 273°00.6 | 359°39.9 ++ 13.4 | 59°06.5 ++ 10.5 | 307°12.7 ++ 51.4 | 322°495 ++ 10.2 Mars 146 30.3 11:04 
16 | 288°03.1 | 14°39.8 3.4 | 74°07.3 11.1 | 322°15.0 51.4 | 337°51.9 10.1 Jupiter = 34°14.6 18:31 
17 303°05.5 29° 39.6 3.3 89° 08.1 11.7 | 337°17.3 51.3 | 352°54.2 10.1 Saturn 49° 50.7 17:28 
1g | 318°08.0 | 44°39.5 $§27°13.3 | 104°09.0 $13°12.2 | 352°196  $14°51.2 7°56.6  $§19°10.1 Horizontal parallax 
19 | 333°10.5 | 59°39.4 3.2 | 119°09.8 12.8 7°21.9 51.2 | 22°58.9 10.0 Venus: 0.2 
20 | 348°12.9 | 74°39.3 3.2 | 134°10.6 13.4 | 22°24.2 51.1 | 38°01.3 10.0 Mars: 01 
21 3°15.4 89° 39.1 ++ 13.1 | 149°11.5 ++ 14.0 37° 26.5 ++ 51.0 53° 03.6 ++ 10.0 
22 18°17.9 | 104°39.0 3.1 | 164°12.3 14.6 | 52°28.8 51.0 | 68°05.9 09.9 
23 33°20.3 | 119°38.9 3.0 | 179°13.1 15.1 67°31.1 50.9 | 83°08.3 09.9 
Mer. pass.:20:47 v-0.1 d0.0 m-4.3 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.3 d0.0 m0.6 
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2021 November 06 to Nov. 08 






















































































h Sun Moon 
Sat GHA Dec GHA ud Dec d HE Lat. Twilight : Sunrise Sunset “ Twilight 
0 184°05.5 $15°58.6 | 168°07.6 5.1’ $19°496 -115' 61.1’ pave eh isa bee 
1 199°05.5 15°59.3 182°31.7 5.1’ 20°01.0 -11.3 61.1’ N 72° 06:30 07:58 09:39 13:47 5:28 16:55 
2 214° 05.4 16°00.1 196°55.7 5.0" 20° 12.3 -11.2 61.1" N 70° 06:23 07:41 09:03 14:23 5:45 17:02 
3 229" 05.4 - 00.8 211 °19.6 4.9" 2023.4 “11.1 61.1' 68° 06:18 07:27 08:37 14:49 5:59 17:08 
4 244 05.4 01.6 225 43.4 4.8" 20 34.4 -10.9" 61.1' 66° 06:13 07:16 08:18 15:09 6:10 17:13 
5 259°05.4 02.3 240°07.2 4.7 20° 45.3 -10.8 61.1 64° 06:08 07:07 08:02 15:24 6:20 17:18 
6 274° 05.3 $16°03.1 254°30.9 4.6’ $20°56.0 -10.6' 61.1’ 62° 06:04 06:58 07:49 15:37 6:28 17:22 
7 289° 05.3 03.8 268°54.4 4.5’ 21°06.6 -10.5' 61.1’ 60° 06:01 06:51 07:38 15:49 6:35 17:26 
8 304° 05.3 04.6 | 283°17.9 4.5’ 2117.0 -10.3' 61.1’ || y5g° | 05:58 06:45 ~~ 07:28 | 15:58 649-1708 
9 319° 05.2 + 05.3 | 2979414 4.47 21927.2 -10.2" 61.1" mee | Oeen. omaa- “oreo. ||| deez Say igo 
10 334 05.2 06.1 312 °04.7 4.3" 2137.3 -10.0' 61.1' 54° 05:52 06:34 07:13 16:14 6:52 17:35 
11 349° 05.2 06.8 326° 27.9 4.2 21°47.3 -9.9 61.0 52° 05:49 06:30 07:06 16:21 6:57 17:38 
12 4°05.2 $16°07.5 340°51.1 4.1’ $21°57.1 -9.7' 61.0’ 50° 05:47 06:25 07:00 16:27 7:02 17:40 
13 19°05.1 08.3 355°14.2 4.1 22°06.7 -9.6' 61.0’ 45° 05:41 06:16 06:47 16:40 7:11 17:46 
° ° , ° , 
14 34°05.1 09.0 937.2 4.0" a 16.2 “9.4 61.0" N 40° 05:35 06:08 06:36 16:51 7:19 17:52 
15 49° 05.1 - 09.8 24° 00.2 3.9 22° 25.5 -9.2 61.0 35° 05:30 06:00 06:27 17:00 7:27 17:57 
16 64° 05.0 10.5 38° 23.0 3.8" 22° 34.6 -9.1' 61.0’ 30° 05:25 05-54 06:19 17-08 7:33 18:02 
17 79° 05.0 11,3 52°45.8 3.8" 22°43.6 -8.9' 61.0’ ° : : ‘ : ‘ ; 
20 05:15 05:42 06:05 17:23 7:46 18:12 
18 94° 05.0 $16°12.0 67° 08.6 3.7’ $22°52.4 -8.7' 61.0’ N 10° 05:05 05:30 05:52 17:35 7:57 18:22 
19 109° 04.9 12.7 81°31.2 3.6’ 23°01.1 -8.6' 61.0’ 0° 04:54 05:19 05:40 17:47 8:09 18:34 
20 124°04.9 13.5 95°53.8 3.6" 23°°09.5 “8.4 61.0" S 10° 04:41 05:06 05:28 17:59 8:21 18:47 
21 139° 04.9 14.2 110° 16.3 3.5 23°17.8 -8.2 61.0 ° . 4 : : i : 
7 : : : : : 20 04:25 04:52 05:15 18:12 8:35 19:03 
22 154° 04.8 15.0 124° 38.8 3.4 23° 26.0 -8.0 60.9 ° : 5 ; : i 4 
23 169° 04.8 15.7 139°01.2 3.4" 23° 33.9 7.9" 60.9’ oe pee cea _ oes pe ee 
: : : : : ams : 35° 03:52 04:25 04:52 18:36 9:03 19:36 
SD.—16.1 d=-0.7 S.D.—16.6 40° | 03:36 04:12 04:42 18:46 9:16 19:52 
45° 03:16 03:58 04:30 18:58 9:31 20:12 
Sun GHA Dec GHA v Dec d HP é 
5 5 = - 5 - S 50 02:51 03:39 04:16 19:12 9:50 20:39 
0 184°04.8 $16°16.4 153° 23.5 3.3! $23°41.7 -7.7 60.9" 52° 02:37 03:30 04:10 19:19 9:59 20:52 
1 199" 04.7 17.2 167° 45.8 3.2! 2349.3 7.5 60.9" 54° 02:22 03:20 04:02 19:27 20:09 21:08 
2 214 04.7 17.9 182 08.0 3.2! 23 °'56.7 73) 60.9" 56° 02:03 03:08 03:54 19:35 20:21 21:27 
3 229° 04.7 - 18.6 196 "30.2 3.1 24 04-0 “7.2 60.9" 58° 01:39 02:54 03:44 19:45 20:35 21:52 
ae Be a I aa 2 ce S$ 60° | 01:04 02:38 ~——03:34 19:56 —-20:52_———22:30 
6 274°04.6  $16°20.9 | 239°36.4 3.0'  $24°24.7 -6.6' 60.8" Lat. Moonrise Moonset 
7 289°04.5 21.6 | 253°58.3 2.9" 24°31.2 -6.4" 60.8" Sat Sun Mon Sat Sun Mon 
8 304° 04.5 22.3 268° 20.3 2.9' 24° 37.5 -6.2’ 60.3’ N 72° = = = = = = 
° i ° , ° , , 
9 319" 04.5 23.1 282 42.1 2.9" 2443.7 “6.1 60.8" N 70° — = = — = — 
10 334° 04.4 23.8 297° 04.0 2.8 24° 49.7 -5.9 60.8 68° —_= = = —_ —= _ 
11 349° 04.4 24.5 311° 25.8 2.8" 24°55.4 -5.7 60.7’ ° 
66 11:38 | zz 14:47 | | 
12 4° 04.3 $16°25.3 325° 47.5 2.7 $25°01.0 -5.5 60.7’ 64° 10:57 13:24 = 15:29 15:15 =: 
13 19°04.3 26.0 340°09.3 2.7 25° 06.4 -5.3' 60.7’ 62° 10:29 12:28 14:02 15:58 16:11 16:52 
14 34° 04.3 26.7 354°31.0 2.7 25°11.7 -5.1 60.7’ 60° 10:08 11:55 13:20 16:20 16:45 17:34 
° a ° ° S , 
f Peas eea| Sas? aa Cooeea eC cgse vege || NSRP] Beso diet tase |) dees. argo age 
: j 3 - 5°21.5 -4.7 60.6 ° 
17 79° 04.1 28.9 37°35.9 26 25°26.2 46 60.6' 56 09:36 11:11 12:30 16:53 17:29 18:24 
é , é . 5 . on 3 . . woe 54° 09:23 10:55 12:12 17:07 17:46 18:42 
18 94" 04.1 $16° 29.6 51° 57.5 2.6" $25°°30.6 -4.4 60.6" 52° 09:12 10:41 11:57 17:18 18:00 18:57 
19 109° 04.1 30.4 66°19.1 2.6 25° 34.9 -4.2 60.6 50° 09:02 10:29 11:43 17:28 18:12 19:11 
20 124° 04.0 31.1 80° 40.7 2.6 25° 39.0 -4.0 60.6’ 45° 08:42 10:03 11:16 17:50 18:38 19:38 
° : ° , ° “ , , 
rn a oo oe a 2 oo oS N 40° 08:26 09:43 10:54 18:08 18:59 20:00 
22 154° 03.9 32.6 109° 23.8 2:5 25° 46.5 -3.6 60.5 5 
23 169° 03.9 33.3 123°45.3 25) 25°50.0 3.4 60.5' 35 08:12 09:27 10:37 18:22 19:16 20:17 
: : : : : : : 30° 08:00 09:12 10:21 18:35 19:31 20:33 
SD.=16.1 d=-0.7 S.D.=16.6 20° 07:39 08:48 09:55 18:57 19:56 20:59 
N 10° 07:22 08:27 09:33 19:17 20:18 21:21 
ven Sin Des ehh ue Dae a ne o° | 07:05 08:08 09:12 | 19:35 20:38 «= 21:42 
° fo} ° ’ fe} , ’ 
0 184° 03.9 $16°34.0 138°06.9 2.5' $25°53.3 ~3.2' 60.5" S 10° 06:49 07:48 08:51 19:53 20:58 22:03 
1 199° 03.8 34.7 | 1529284 25’ 25°56.4 -3.0" 60.4 20° | 0632 07.28 ©0829 :| «20122120 (20.05 
2 214° 03.8 35.5 | 166°49.9 = 2.5" 25°59.3 -2.8' 60.4’ 30° | 06:12 07:04 08-03 20:34 21:46 29:51 
° ° , ° ' , : : : : : : 
3 229° 03.7 - 36.2 | 1819115 25’ 26°02.0-2.6 = «60.4 35° | 0601 0680  o74a | S047 2300 23:06 
° ° , ° , 7 : - : . . 
4 244°03.7 36.9 195° 33.0 2.5 26° 04.5 -2.4 60.4 40° 05:48 06:34 07:30 21:03 22:18 23:24 
° ° * fe} ’ - es m o . . 
5 aie: Rak taba - milion’ = ome 45° 05:32 06:15 07:09 21:21 22:39 23:45 
6 274° 03.6 $16°38.4 224° 16.1 2.6" $26°09.0 -2.0° 60.3" S 50° 05:14 05:52 06:43 21:43 23:05 aa 
7 289° 03.5 39.1 238° 37.7 2.6 26°10.9 -1.8 60.3 ° : : : : : 
: 7 ; i ' ' 52 05:05 05:41 06:30 21:54 23:17 be 
8 304° 03.5 39.8 252°59.3 2.6 26°12.7 -1.6 60.3 ° : ; : ‘ : ; 
3 é i G ‘ i 54 04:55 05:28 06:15 22:07 23:32 = 
9 319°03.5 * 40.5 267° 20.9 2.6 26°14.2 -1.5 60.2 ° : : : : . 
‘si 6 i 6 ‘ ‘ 56 04:44 05:13 05:58 22:21 23:49 == 
10 334° 03.4 41.2 281° 42.5 2.6 26° 15.6 -1.3 60.2 ° E : : : : . 
11 349° 03.4 42.0 296° 04.2 2.7’ 26° 16.7 1.1' 60.2’ ee ones ee ce oad on ood 
. . : ; , a : S 60° 04:17 04:35 05:11 22:58 = 00:36 
12 4° 03.3 S$16°42.7 310° 25.9 2.7 $26°17.7 -0.9' 60.2’ 
13 19°03.3 43.4 324° 47.6 2.7 26°18.5 -0.7’ 60.1’ Sun Moon 
14 34° 03.2 44.1 339°09.3 2.8’ 26°19.1 -0.5' 60.1’ Da Eqn.of Time Mer Mer.Pass. Age 
15 49° 03.2 * 44.8 353°31.1 2.8" 26°19.5 -0.3’ 60.1’ . oor 12h Pass Upper Lower 2-4 
16 64° 03.1 45.6 7°52.9 2.8" 26°19.7 -0.1’ 60.1’ mmiss mmiss hh:mm hh:mm hh:mm 4-18% 
° ° , ° ’ , 
17 79°03.1 (463 | 22°14.8 29° 26°19.7 0.1" 60.0 Sarl meee ieee. aes ‘I gan ae > 
18 94° 03.0 $16°47.0 36°36.7 2.9" $26" 9.5 0.3’ 60.0" 07 16:19 16:17 11:44 14:23 01:51 \ 
19 109° 03.0 47.7 50°58.6 3.0 26°19.1 0.5 60.0 08 16:15 16:13 11:44 15:27 02:55 
20 124° 02.9 48.4 65° 20.6 3.0’ 26° 18.6 0.7’ 59.9’ 
21 139°02.9 + 49.2 79° 42.6 3.1’ 26°17.8 0.8’ 59.9’ 
22 154°02.8 49.9 94°04.7 3.1’ 26° 16.9 1.0' 59.9’ 
23 169°02.8 50.6 108°26.9 3.2’ 26°15.7 1.2’ 59.9’ 
SD.=16.1  d=-0.7 S.D.=16.4 














209 





November 09, 10, 11 (Tue., Wed., Thu.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 48°22.8 | 134°38.8  $27°13.0 | 194°14.0 $13°15.7 | 82°33.4 $14°50.9 | 98°10.6  $19°09.9 Alpheratz 357°37.2—-29°12.8 
1 63°25.2 | 149°38.7 2.9 | 209°14.8 16.3 | 97°35.7 50.8 | 113°13.0 09.9 Ankaa 353°09.4-— -42°11.4 
2 78°27.7 | 164°38.5 2.8 | 224°15.6 16.9 | 112°37.9 50.7 | 128°15.3 09.8 Schedar 349°33.5 — 56°39.6 
3 93°30.2 | 179°38.4 ++ 128 | 2399164 ++ 17.4 | 127°40.2 ++ 50.7 | 143°17.7 ++ 098 Diphda 348°49.7.—--17°52.1 
4 108°32.6 | 194°38.3 2.7 | 254°17.3 18.0 | 142°42.5 50.6 | 158°20.0 09.8 Achernar 335°21.7.— -57°07.7 
5 123°35.1 | 209°38.2 2.7 | 269°18.1 18.6 | 157°44.8 50.5 | 173°22.3 09.7 Hamal 327°53.8 =. 23°34.0 
6 138°37.6 | 224°38.1  $27°12.6 | 284°18.9 $13°19.2 | 172°47.1 $14°50.5 | 188°24.7  $19°09.7 Polaris 314°45.2 89°21.3 
7 | 153°40.0 | 239°38.0 2.5 | 299°19.8 19.8 | 187°49.4 50.4 | 203°27.0 09.7 Acamar — 315°13.4—-40° 13.1 
8 | 168°42.5 | 254°37.9 2.5 | 314°20.6 20.3 | 202°51.7 50.3 | 218°29.4 09.6 Menkar = 314 °08.6 4710.5 
9 183°45.0 | 269°37.8 ++ 124 | 3299214 ++ 20.9 | 217°54.0 ++ 50.3 | 233°31.7 ++ 09.6 Mirfak 308° 31.5 49°56.3 
10 | 198°47.4 | 284°37.7 2.3 | 344°22.2 21.5 | 232°56.3 50.2 | 248°34.1 09.6 Aldebaran = 290° 42.3 16° 33.2 
11 | 213°49.9 | 299°37.5 2.3 | 359°23.1 22.1 | 247°58.6 50.1 | 263°36.4 09.5 Rigel §281'06.1 = -8 10.5 
12 | 228°52.4 | 314°37.4 $27°12.2 14°23.9  $§13°22.6 | 263°00.8 $14°50.1 | 278°38.7 $19°09.5 Site ee, ea 
13. | 243°54.8 | 329°37.3 2.1 | 29°24.7 23.2 | 278°03.1 50.0 | 293°41.1 09.5 ce dn Breipnes: eeear 
14 | 258°57.3 | 344°37.2 21 | 44°25.6 23.8 | 293°05.4 49.9 | 308°43.4 09.4 pea ar tO 1 ea 
15 | 273°59.7 | 359°37.1 ++ 120 | 59°264 ++ 244 | 308°07.7 ++ 49.9 | 323°458 ++ 09.4 ee Sioa one 
16 | 289°02.2 14°37.0 1.9 | 74°27.2 24.9 | 323°10.0 49.8 | 338°48.1 09.4 ‘ConopIE SEeeae. -cbpoab 
° ° ° ° ° : : 
17 | 304°04.7 | 29°36.9 1.9 | 89°28.0 25.5 | 338°12.3 49.7 | 353°50.4 09.4 Gane! navn gs. ieeane 
1g | 319°07.1 | 44°36.8 $27°11.8 | 104°28.9 $13°26.1 | 353°14.6  $14°49.7 8°52.8 §19°09.3 Adhara 255°07.7  -28°59.9 
19 | 334°09.6 | 59°36.7 1.7 | 119°29.7 26.7 8°16.9 49.6 | 23°55.1 09.3 Procyon 244°53.4 5°10.2 
20 | 349°12.1 | 74°36.7 1.6 | 134°30.5 27.2 | 23°19.1 49.5 | 38°57.5 09.3 Pollux 243°20.4. ~—«.27°58.3 
21 4°14.5 89° 36.6 ++ 11.6 149° 31.3 ++ 27.8 38°21.4 ++ 49.5 53°59.8 ++ 09.2 Avior 234°15.6 -59° 34.4 
22 19°17.0 104° 36.5 1.5 164°32.2 28.4 53°23.7 49.4 69°02.1 09.2 Suhail 222°48.2 -43°30.9 
23 34°19.5 119°36.4 1.4 179°33.0 29.0 68° 26.0 49.3 84°04.5 09.2 Miaplacidus 221° 38.7 -69° 48.0 
Mer.pass.:20:43 v-0.1 d0.1 m-4.3 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.3 d0.0 m0.7 Alphard 217°50.3 -8°45.0 
Regulus = 207°37.3 1°51.7 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.6 61° 37.9 
Denebola 182° 27.8 4°27.1 
0 49°21.9 | 134°36.3 $27°11.3 | 194°33.8 $13°29.5 | 83°28.3 $14°49.3 | 99°068 $19°09.1 Gienah 175°465 —--17°39.5 
1 64°24.4 | 149°36.2 1.3 | 209°34.6 30.1 | 98°30.6 49.2 | 114°09.1 09.1 Acrux 173°035 --63°12.9 
2 79°26.9 | 164°36.1 1.2 | 224°35.5 30.7 | 113°32.9 49.1 | 129°11.5 09.1 Gacrux 171°54.9  -57°138 
3 94°29.3 179° 36.0 sees LD 239° 36.3 ++ 31.3 128°35.1 ++ 49.1 144°13.8 ++ 09.0 Alioth 166°15.8 55°50.5 
4 109°31.8 | 194°35.9 1.0 | 254°37.1 31.8 | 143°37.4 49.0 | 159°16.2 09.0 Spica 158°25.4 -11°163 
5 124° 34.2 209° 35.8 0.9 269° 37.9 32.4 158° 39.7 48.9 174°18.5 09.0 Alkaid 152°54.6 49° 12.3 
6 139°36.7 | 224°35.8  $27°10.9 | 284°38.8 $13°33.0 | 173°42.0 $14°48.9 | 189°20.8  $19°08.9 Hadar 148°40.3.  -60°28.4 
7 154°39.2 | 239°35.7 0.8 | 299°39.6 33.6 | 188°44.3 48.8 | 204°23.2 08.9 Menkent  148°01.1 = -36°28.4 
8 169°41.6 | 254°35.6 0.7 | 314°40.4 34.1 | 203°46.5 48.7 | 219°25.5 08.9 Arcturus 145°50.7 9°04.3 
9 184°44.1 | 269°355 ++ 106 | 320°41.2 ++ 34.7 | 218°48.8 -- 48.7 | 2349279 ++ 088 Rigil Kent. 139°44.5 -60°55.3 
10 | 199°46.6 | 284°35.4 0.5 | 344°42.1 35.3 | 233°51.1 48.6 | 249°30.2 08.8 Kochab 137°21.1 = 74°04.0 
11 | 214°49.0 | 299°35.4 0.4 | 359°42.9 35.8 | 248°53.4 48.5 | 264°32.5 08.8 Zuben'ubi 136°59.3. — -16°07.8 
12 229°51.5 | 314°35.3 $27°10.3 14°43.7 §13°36.4 | 263°55.7 $14°48.5 | 279°34.9  $19°08.8 Alphecca  — 126°06.3 26°38.6 
13 244°54.0 | 329°35.2 0.2 29° 44.5 37.0 | 278°58.0 48.4 | 294°37.2 08.7 Antares 112°19.4 — -26° 28.7 
14 | 259°56.4 | 344°35.1 0.1 | 44°45.4 37.6 | 294°00.2 48.3 | 309°39.5 08.7 Atria 107°16.5 — -69°04.0 
15 | 274°58.9 | 359°35.1 ++ 101 | 59°462 ++ 381 | 3099025 ++ 483 | 324°419 ++ 087 Sabik — 102°06.1 — -15° 45.0 
16 | 290°01.3 | 14°35.0 0.0 | 74°47.0 38.7 | 324°04.8 48.2 | 339°44.2 08.6 Shaula = -96°14.3 -37°07.1 
17 | 305°03.8 | 29°34.9 09.9 | 89°47.8 39.3 | 339°07.1 48.1 | 354°46.5 08.6 Rasalhague 96° 01.3 2°32.8 
1s | 320°06.3 | 44°34.9 $27°09.8 | 104°48.7 $13°39.8 | 354°09.4 $14°48.1 9°48.9  §19°08.6 ae oe ee 
19 335° 08.7 59°34.8 09.7 | 119°49.5 40.4 9°11.6 48.0 24°51.2 08.5 ae Se eae ai; Saoae a 
20 | 350°11.2 74°34.7 09.6 | 134°50.3 41.0 24°13.9 47.9 | 39°53.6 08.5 ‘i he Tent? sod S 
21 5°13.7 | 989°34.7 ++ 095 | 149°511 ++ 41.6 39°16.2 ++ 47.9 | 54°559 ++ 085 este Cine. cases 
22 20°16.1 | 104°34.6 09.4 | 164°51.9 42.1 54°18.5 47.8 | 69°58.2 08.4 eek Sepia, eee wan 
° ° ° ° . = . 
23 35°18.6 | 119°34.5 09.3 | 179°52.8 42.7 | 69°20.7 47.7 | 85°00.6 08.4 Phe, Ouse ee © angie 
Mer. pass. :20:39 v-0.1 d0.1 m-4.3 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.3 d0.0 m0.7 Enif 33°41.3 9°58.6 
AI Na‘ir —-27°36.1.— -46°51.6 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.6 
0 50°21.1 | 134°34.5  $§27°09.2 | 194°53.6  $13°43.3 | 94°23.0 $14°47.7 | 100°02.9 $19°08.4 Scheat = -13°47.6-28°°12.2 
1 65°23.5 | 149°34.4 09.1 | 209°54.4 43.8 | 99°25.3 47.6 | 115°05.2 08.3 Matkab! .19)32:3 - be l:8 
2 80°26.0 | 164°34.4 09.0 | 224°55.2 44.4 | 114°27.6 47.5 | 130°07.6 08.3 Nov 09 Tue SHA Mer.pass 
3 95°28.5 | 179°343 ++ 08.9 | 239°560 ++ 45.0 | 12992909 ++ 47.4 | 145°099 +--+ 083 Venus 86° 16.0 15:02 
4 110°30.9 | 194°34.2 08.8 | 254°56.9 45.5 | 144°32.1 47.4 | 160°12.2 08.2 Mars 145°51.2 11:02 
5 125°33.4 | 209°34.2 08.7 | 269°57.7 46.1 | 159°34.4 47.3 | 175°14.6 08.2 Jupiter 34° 10.6 18:27 
6 140°35.8 | 224°34.1 $27°08.6 | 284°58.5  $13°46.7 | 174°36.7  $14°47.2 | 190°16.9  $19°08.2 Saturn 49°47.9 17:25 
7 155°38.3 | 239°34.1 08.4 | 299°59.3 47.3 | 189°39.0 47.2 | 205°19.2 08.1 
8 | 170°40.8 | 254°34.0 08.3 | 315°00.1 47.8 | 204°41.2 47.1 | 220°21.6 Geli eee aoe saa 
9 185°43.2 | 269°34.0 ++ 08.2 | 330°01.0 -+ 48.4 | 219°43.5 ++ 47.0 | 2359239 ++ 081 Nam gto 1101 
10 | 200°45.7 | 284°33.9 08.1 | 345°01.8 49.0 | 234°45.8 47.0 | 250°26.2 08.0 Jupiter 34°06.4 18:33 
11 | 215°48.2 | 299°33.9 08.0 0°02.6 49.5 | 249°48.1 46.9 | 265°28.6 08.0 stirs. —aesae 6 1751 
12 | 230°50.6 | 314°33.9 $27°07.9 | 15°03.4 $13°50.1 | 264°50.3 $14°46.8 | 280°30.9 $19°08.0 
13 245°53.1 | 329°33.8 07.8 30°04.2 50.7 | 279°52.6 46.7 | 295°33.2 07.9 Nov 11 Thu SHA — Mer.pass 
14 260°55.6 | 344°33.8 07.7 45°05.1 51.2 | 294°54.9 46.7 | 310°35.6 07.9 Venus 84°13.4 15:02 
15 | 275°58.0 | 359°33.7 ++ 07.5 | 60°05.9 ++ 51.8 | 309°57.1 ++ 46.6 | 325°37.9 ++ 07.9 Mars 144°32.5 11:00 
16 | 291°00.5 | 14°33.7 07.4 | 75°06.7 52.4 | 324°59.4 46.5 | 340°40.2 07.8 Jupiter 3402.0 18:20 
17 306° 03.0 29° 33.6 07.3 90° 07.5 52.9 | 340°01.7 46.5 | 355°42.6 07.8 Saturn 49° 41.8 17:17 
1g | 321°05.4 | 44°33.6 $27°07.2 | 105°08.3 $13°53.5 | 355°04.0 $14°46.4 | 10°449 $19°07.8 Horizontal parallax 
19 336°07.9 59° 33.6 07.1 | 120°09.1 54.1 10° 06.2 46.3 25°47.2 07.7 Venus: 0.3 
20 | 351°10.3 | 74°33.5 07.0 | 135°10.0 54.6 | 25°08.5 46.2 | 40°49.6 07.7 Mars: 01 
21 6°12.8 | 89°335 ++ 06.8 | 150°108 ++ 55.2 | 40°108 ++ 46.2 | 55°519 ++ O77 
22 21°15.3 | 104°33.5 06.7 | 165°11.6 55.8 | 55°13.0 46.1 | 70°54.2 07.6 
23 36°17.7 | 119°33.4 06.6 | 180°12.4 56.3 | 70°15.3 46.0 | 85°56.6 07.6 
Mer. pass. :20:35 v-0.1 d0.1 m-4.4 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.3 d0.0 m0.7 
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021 November 09 to Nov. 11 

























































































h 
Tue Sun 
GHA 5 M 
e 
: 184°027 S =< GHA oon 
2 199°02.7 16°51.3 122°49.1 He Dec d 
3 214° 02.6 eee ee HE 
i 229°02.6 52.7 151°33.7 3.3’ 26°12.9 1.4 59.8" Lat. Twilight 
244° * 53.4 See 3.4" Say 1.6’ ne Naut. be ; 
02.5 165°5 26 59 Cc Ss 
5 oho 54 6.1 3.4 11.3 ; 8 N 72° ivil unrise S — 
6 259°02.5 5 - 180°18.5 ie 26°09.4 18 59.8" 06:42 08: unset _ Twilight 
: 274°02.4 516° 4.9 194°41.0 = 26°07.4 2.0' 59.7’ N 70° 06:34 12 10:04 13.2 Civil Naut. 
8 289° 02.4 16° 55.6 209° 03.6 6 26°05.1 2.1 59.7’ 68° 06:27 07:53 09:20 ae 5:15 6: 
5 304° 02.3 56.3 293°26.3 3.6 Saetae 2.3! 59.7’ 66° 06:21 07:37 08:51 14:07 15:34 45 
i: 319°02.2 57.0 | 237°49.0 3.7" cae 2.5' 59.6" 64° | 06:16 07:25 08:29 14:36 15:49 16:53 
i 334°02.2 - 57.7 | 252°11.9 3.8" Sores 27 «50.6 62° | 06:11 07:15 08:12 14:58 600 17:00 
2 349° 02.1 ae oo Oat pee lees? cece ee eee eo ale 
a : 3.9" : 3.0’ ‘ N 58° . 58 : :29 ; 7:11 
4°02.1 280°57.7 25°51 59.5’ 58 06: 07:46 6:21 
13 ; $16°5 . 4.0’ 3 3.2" 6 6:03 06: 15:41 7:16 
19°02.0 9.8 295° 25°48 : 59.5’ 56 06: 6:51 07: 16:29 
14 . 17°00 20.8 ' 0 3.4 6 16:00 06: 7:35 15: 17:20 
34°02.0 ‘5 | 309° 4.1'  $25° 4 59.5" 54° | 05: 6:45 7: 5:52 16: 
15 : 01 43.9 , 5° 44.6 ; % 5:57 06: 7:26 16. 6:36 47 
49°01.9 2 324° 4.2 25° 3.6 59.5° 52 05: :-40 07: 6:01 : 7:24 
= 64°01.9 Sie es aa oe Sr ae Se ceee ee oe || ee a. 7:27 
79°01.8 02.7 | 352°53.9 4.4’ aes 39° 50.4" 45° | 05.44 06:30 (07.05 16:16 16.53 17:30 
18 94° 03.4 aay. 45° 25° a: a poet ||| Se, 06:20 06: 16:22 17:33 
19 01.7 $17° 17.4 4 5°29.0 ey 4 05:38 51 16: 6:57 7: 
20 109° 01.7 04.1 |  21°41.0 4 25°24.7 2 ee. 35° | 05:33 06:11 06:40 ae 1 Z 
21 124°01.6 nee 36°04.6 4.61 $25°20.2 ea: 30° | 05:27 06:30 Oak 17:17 - 
139°01.6 5 50°28. 47 oun 4.6' ; 20° ; 5:56 : 16:58 ; 17:49 
22 : : 28.4 25°15.6 59.3 05:17 06:21 7:24 
154°01.5 06.2 64° 4.8 95° 4759.2” N 10° 05:43 : 17:07 : 7:55 
23 | 169°01.4 ola oe se pois, “aes ee ie i 
= a= ous Co ey Be, ay ee eee: | dean ol ae er 
SU. ce fe} . , ° . . . . 
D .D.=16. : 4: ; 5: . 8: 
0 184°01 ee GHA 7 35° ea 04:33 0. 14 18:14 1 ine 8:48 
1 4 $17° v | 03:49 0 4:59 8:37 
_ 199°01.3 08.3 | 108°04.5 Dec qi 40 03:32 4:22 04:50 18:30. 18:55 19:05 
3 214°01.3 0.0 | 122°288 3 $24°49 me ee liege ae gues ee ae 
4 229°01.2 a 136°53.2 5.3! oes 5a 59.1’ S 50° 02:44 03:53 04:27 ae 19:20 ere 
244°01.1 . A 151° . 5.4’ aan 5.7’ = 52° : 03:34 :02 : 57 
5 : 17.7 24° 38.6 59.0 02:3 : 04:12 9:35 20. 
B508hi 1 tai |) deca 5.5! soe 58 54° 30 03:24 19:1 0:18 
2.2 " 24°32.7 59.0 02:1 04:04 Ee 9:5 
| a ee Pie a. oe. Bell ies efor -Osue 19:25 20:08 21:00 
; 289°01.0 7°12.5 | 194°31.7 fo 24° 20.4 6.1' 58.9" 58° 01:25 03:01 03-48 19:33 20-16 21:00 
: 304°00.9 13.2 | 208°56.7 5.9' §24°14 6.3 58.9’ S 60° 00:41 02:46 03:38 19:42 20.29 21:17 
: aa 'Gn 6 13.9 | 223°21.7 6.0" Sore 6.4" 58.9" : 02:28 «03:26 19:52 20.44 21:39 
334°00.8 - 146 | 237°46. 6.1' 94°00, 66° 588" Lat : 20:04 5 22:07 
11 one 1 46.8 ; 4°00.9 ; 8.8 . Moonri 02 ao 
349° 00.7 a 252°12.0 6.2 93°54.1 6.7 58.8 Tue ae ise 2:57 
- 4°00.6 60 | 266°374 6a 23°47, Fa eee I) | oe ue T Moatiect 
13 17° 6.4' 2 7.0" —_ ue W 
19° 00.6 16.7 | 281° 23°40.2 : 58.7' N 70° = ed T 
14 34°00. 17.4 29 02:8 6.5’ $23° , 7.1 58.7’ 68° = — = — hu 
15 00S 18.1 5°28.4 66’ 23°32.9 73" : 5 — 17:15 = 
16 49° 00.4 Daas 309°54.1 6 23° 25.6 3 58.7' 66 ] _ 16:21 = = 
7 64°00.4 18.8 | 324°19.9 6.7’ 93°18.1 74° 58.6" 64° ae 16:21 1646 = = 19:48 
7 79°00.3 a 338° 45 8 oS 3°105 7.5' 58.6" 62° ids nie 15.23 = 18:48 20:40 
as : 353°118 0" 23°02. 7.7 58.5" 60° ‘4: 4:59 15. 17:18 a5. 21:12 
oa 109°00.2 S17°20.9 e550 71 peor 7.8 58.5’ N 58° cl 14:36 ae 18:20 ts 21:36 
| aoe 2°08 73 $22°46.9 eee ee Slee. ae a 1854 2031 22.09 
139°00.0 ole 2. 9 81’ elec. a 19:19 = 
22 ; 30.6 ; 2° 38.8 58.4 3:09 14:23 20:49 
154°00.0 22.9 50° iA 22° 8.2" 58.4’ 52° : 13:47 : 19:39 : 22:22 
23 | _168°59.9 ze eee. ee oe ae 58.4 soe doe. ae tee | anes i. * ee 
SD.=16.1 43 | 79°50.4 bie 22° 13.6 8.4" 58.3! 45° 2:16 13:24 13:55 20:09 21:30 22:43 
= d=-0.7 7.8 22°05.0 8.6 58.3" N 40° 13:02 13.37 20:22 21.40 22:51 
GHA $.D—160 8.7" 58.3" sel Se 12:44 20:47 22: 22:59 
: 183° — GHA oe elt oe. Ao. lea oe 
1 59.8 S17°2 Vy 1:23 ; 13:11 92:18 
198°59.8 5.0 94° Dec 20° 12:15 21:24 ; 23:29 
2 2 4°17.2 d 0:57 13:00 22:33 
213°59.7 5.7 | 108° 79° §21° HP N 10° 11:53 21:39 23:40 
3 " 2 44.2 ‘ 1°56.3 ; 0:35 : 12:41 22:45 
4 228°59.6 6.4 | 123°11.3 of 21°47.4 8.8 58.2' 0° 0:15 a 12:25 22:03 23:06 23:50 
243°59.6 + 27.1 137°38 4 8.1’ ieag a 3.9’ baa S 10° : 11:15 12-10 22:24 23-95 == 
| 27.8 | 152°05.7 8.2’ 21°29.3 90° 58.2 || Spo a ge pole 23420 
273°59.4 ei 166°33.1 oS 21°20.1 91 58.1 30° ; 3 10:36 : 54 23:04 : a 
i co $17°29 : 8.5 : 9.3’ 09:07 10. 11:38 23:58 
8 288°59.3 1} 181°00.6 21°10.8 9.4! 58.1' 35° | 08:52 ots 11:19 sa an <a 
9 303°59.3 29.8 | 195°28.3 8.6’  §21°01.4 7 58.1’ 40° | 08-35 10:00 11.08 23:48 oa 00:16 
318°59.2 305 | 209°56. 8.7 20°51. 9.5' 58.0" 45° ; 09:45 10: : 00:37 
10 Boe - 31 56.0 8.8" 51.9 ; .0 08:14 ‘ 0:55 S 00:03 : 
if 333°59.1 2 | 224°23.9 8 20°42.3 9.6 58.0" S 50° 09:26 10:40 = 00:19 00:49 
348°59.1 31.9 238°51. 8.9’ 20°3 : 9.7’ 58.0' 52° 07:48 09:03 ; aie 0 : 01:03 
12 oe Sloe, oe 25 9.8" 57.9" a) ee ee ee | ee 0:38 01:19 
13 °59.0  $17°33.3 0.0 = 9.1" 227 9.9" 4 4° | 07:20 10:13 12 01:02 
14 18° 58.9 : 267° 48.2 20°12.7 ~—«:10.0° 57.9’ 56° 07.03 08:39 10:03 00:25 01.14 01:39 
is 33°58.8 33.9 | 282°16.5 9.3’  §20°02.7 0 57.9" 58° 06.42 08:24 09.52 00:39 01.2 01:48 
a 18°58.8 _ 34.6 SoEhan a 9.4" ign 6 10.1' 57.8" s60° | 06-1 08:07 09.39 00:57 ie 01:58 
63°58.7 353 | 311°135 95° 19°43 102’ 578" 16 07:46 ~——(09:23 01:18 pene 02:10 
78°58.6 36.0 | 325°42. 9.6" 19°39. 10.3’ 57.8" : 01:44 :00 02.24 
18 : 36.7 42.1 9.7' 32.0 10.4' 8 Sun 02:21 0 
93°58 , 340° 10 19°2 : 57.7 Da Eqn.of Ti 2:40 
19 5 $17°3 9 9.8 1.6 10.5° y qn.of Time 
: 108°58.5 7.4 | 354°39 19°11.1 5) BT oo" ‘ Mer. Moon 
0 123°58 38.0 ° al. 9.9' 519° : 10.6’ 57.7 en 12 Pa Mer.Pass 
21 cee 9°08.7 10.0’ 19°00.5 ; . m:ss__ mm: 7 U : Age 
a8 138°58.3 sy 93°37 8 ae ieraee ws 57.6" oo | 16:11 dae Neal a ee Lower ce 
153° - 39.4 : aw : 0.7' i, :mm . 7 
23 | 168°88. oh 18°39.0 ae ae io| te66 dew tae | ee hmm | 28-50% 
487 3°363 © 10.4’ 18°281 109" 57.6" 11] 15:59 15: 11:44 30:03:59 
SD.—16.1 = 67°05.7 ioe 18°17.2 a i 57.5 5:56 11:44 17:28 05:00 ‘ 
=-0.7 oe. ae. 18:22 05:56 
$.D.=158 D575 : y 
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November 12, 13, 14 (Fri., Sat., Sun.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 51°20.2 | 134°33.4  $27°06.5 | 195°13.2 $13°56.9 85°17.6  $14°46.0 | 100°58.9  $19°07.6 Alpheratz  357°37.2 29°12.8 
1 66°22.7 | 149°33.4 06.3 | 210°14.0 57.5 | 100°19.9 45.9 | 116°01.2 07.5 Ankaa —-353°09.5 = -42°11.4 
2 81°25.1 | 164°33.4 06.2 | 225°14.9 58.0 | 115°22.1 45.8 | 131°03.5 07.5 Schedar  349°33.5 56° 39.6 
3 96°27.6 | 179°33.3 ++ 06.1 | 240°15.7 ++ 586 | 130°244 ++ 45.7 | 146°059 ++ 07.5 Diphda 348°49.7.— -17°52.1 
4 111°30.1 | 194°33.3 06.0 | 255°16.5 59.2 | 145°26.7 45.7 | 161°08.2 07.4 Achernar 335°21.7. —--57°07.7 
5 126°32.5 | 209°33.3 05.8 | 270°17.3 13°59.7 | 160°28.9 45.6 | 176°10.5 07.4 Hamal —327°53.8 23°34.0 
6 141°35.0 | 224°33.3 $§27°05.7 | 285°18.1 $14°00.3 | 175°31.2 $14°45.5 | 191°12.9 $19°07.4 Polaris 314°45.2 89°21.4 
7 156°37.4 | 239°33.2 05.6 | 300°18.9 00.9 | 190°33.5 45.5 | 206°15.2 07.3 Acamar = 315° 13.4 -40° 13.1 
8 | 171°39.9 | 254°33.2 05.4 | 315°19.7 01.4 | 205°35.7 45.4 | 221°17.5 07.3 Menkar = 314°08.5 4° 10.5 
9 | 186°42.4 | 269°33.2 -+- 05.3 | 330°20.6  -- 02.0 | 220°380  -- 45.3 | 2369199 ++ 073 Mirfak = 308 "31.4 0 49°56.3 
10 | 201°44.8 | 284°33.2 05.2 | 345°21.4 02.6 | 235°40.3 45.2 | 251°22.2 07.2 Aldebaran = 290° 42.3 16° 33.2 
11 | 216°47.3 | 299°33.2 05.0 0°22.2 03.1 | 250°42.5 45.2 | 266°24.5 07.2 Rigel 281° 06.1 -8°10.5 
12 | 231°49.8 | 314°33.2  $27°04.9 15°23.0  $14°03.7 | 265°44.8  $14°45.1 | 281°26.8 $19°07.2 eae sae Sea 
13. | 246°52.2 | 329°33.1 04.8 | 30°23.8 04.2 | 280°47.1 45.0 | 296°29.2 07.1 Eis a Bae OG ge g7 
14 | 261°54.7 | 344°33.1 04.6 45° 24.6 04.8 | 295°49.3 44.9 | 311°31.5 07.1 ae Ae ByRo Ag aS 
15 | 276°57.2 | 359°33.1 ++ 04.5 60°25.4 ++ 05.4 | 310°516 -+ 44.9 | 3269338 ++ O71 Be ieces BrOtsA G oe 
16 | 291°59.6 | 14°33.1 04.4 | 75°26.3 05.9 | 325°53.9 44.8 | 341°36.2 07.0 ‘Canopis Dea eat pass 
O° ° fo} oO oO ss 74 # 
17. | 307°02.1 29°33.1 04.2 90°27.1 06.5 | 340°56.1 44.7 | 356°38.5 07.0 Sine’. BBR DRS. AoA 
1g | 322°04.6 44°33.1  $27°04.1 | 105°27.9 $14°07.1 | 355°58.4 $14°44.6 11°40.8  §19°07.0 Adhara 255°07.7—--28°59.9 
19 | 337°07.0 59°33.1 03.9 | 120°28.7 07.6 11°00.7 44.6 26° 43.1 06.9 Procyon .244°53.4 5° 10.2 
20 352°09.5 74°33.1 03.8 135° 29.5 08.2 26° 02.9 44.5 41°45.5 06.9 Pollux 243° 20.3 27°58.3 
21 7°11.9 89°33.1 ++ 03.7 | 150°30.3 ++ 088 41°05.2 ++ 44.4 56°47.8 ++ 06.8 Avior 234°15.5  —--59°34.4 
22 22°14.4 104°33.1 03.5 165°31.1 09.3 56°07.4 44.4 71°50.1 06.8 Suhail 222°48.1 -43° 30.9 
23 37° 16.9 119°33.1 03.4 180° 31.9 09.9 71°09.7 44.3 86°52.5 06.8 Miaplacidus 221° 38.6 -69°48.0 
Mer.pass.:20:31 v-0.0 d0.1 m-4.4 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.3 d0.0 m0.7 Alphard 217°50.3 -8°45.0 
Regulus 207° 37.3 1°51.7 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec ‘ Se oe ee 
lenebola a! é 
0 52°19.3 | 134°33.1  $27°03.2 | 195°32.8 $14°10.4 86°12.0 $14°44.2 | 101°54.8  $19°06.7 Gienah 175°46.5 17° 39.5 
1 67°21.8 | 149°33.1 03.1 | 210°33.6 11.0 | 101°14.2 44.1 | 116°57.1 06.7 Acrux 173°03.5 63° 12.8 
2 82°24.3 | 164°33.1 02.9 | 225°34.4 11.6 | 116°16.5 44.1 | 131°59.4 06.7 Gacrux 1719549 -57°13.8 
3 97°26.7 | 179°33.1 ++ 02.8 | 240°35.2 ++ 121 | 1319188 ++ 440 | 147°018 ++ 066 Alioth  166°15.8 55°50.4 
4 112°29.2 | 194°33.1 02.6 | 255°36.0 12.7 | 146°21.0 43.9 | 162°04.1 06.6 Spica 158253 -11°16.3 
5 127°31.7 | 209°33.1 02.5 | 270°36.8 13.2 | 161°23.3 43.8 | 177°06.4 06.6 Alkaid  152°54.6 49°123 
6 142°34.1 | 224°33.1  $27°02.3 | 285°37.6  $14°13.8 | 176°25.5 $14°43.8 | 192°08.7 $19°06.5 Hadar 148°40.3. — -60°28.4 
7 157°36.6 | 239°33.2 02.2 | 300°38.4 14.4 | 191°27.8 43.7 | 207°11.1 06.5 Menkent  148°01.1 -36°28.4 
8 172°39.1 | 254°33.2 02.0 | 315°39.2 14.9 | 206°30.1 43.6 | 222°13.4 06.5 Arcturus — 145°50.6 9°04.3 
9 187°41.5 | 269°33.2 ++ 01.9 | 330°40.1 ++ 15.5 | 221°32.3 ++ 43.5 | 237°15.7 *+ 06.4 Rigil Kent. 139° 44.5 -60°55.3 
10 | 202°44.0 | 284°33.2 01.7 | 345°40.9 16.1 | 236°34.6 43.5 | 252°18.0 06.4 Kochab —_137°21.0 74° 04.0 
11 | 217°46.4 | 299°33.2 01.6 0°41.7 16.6 | 251°36.8 43.4 | 267°20.4 06.4 Zuben'ubi 136°59.2—--16°07.8 
12 232°48.9 | 314°33.2 $§27°01.4 15°42.5 $14°17.2 | 266°39.1 $14°43.3 | 282°22.7 §19°06.3 Alphecca 126° 06.3 26° 38.6 
13 | 247°51.4 | 329°33.3 01.3 30° 43.3 17.7 | 281°41.4 43.2 | 297°25.0 06.3 Antares = 112°19.4 -26° 28.7 
14 | 262°53.8 | 344°33.3 01.1 45° 44.1 18.3 | 296°43.6 43.2 | 312°27.3 06.3 Atria. 107°16.5 = -69°.04.0 
15 | 277°56.3 | 359°33.3 -- 00.9 | 60°449 -- 189 | 311°45.9 -- 431 | 327°29.7 ++ 06.2 Sabik — 102°06.1 — -15°45.0 
16 | 292°58.8 | 14°33.3 00.8 | 75°45.7 19.4 | 326°48.1 43.0 | 342°32.0 06.2 Shaula 96°14.3, -37°07.1 
17 | 308°01.2 | 29°33.4 00.6 | 90°46.5 20.0 | 341°50.4 42.9 | 357°34.3 06.1 Rasalhague =: 96° 01.3 2°32.8 
3 : - a - S ei 3 & Eltanin 90° 43.8 51°29.4 
1g | 323°03.7 44°33.4 $§27°00.4 | 105°47.3. $14°20.5 | 356°52.7 $14°42.9 12°36.6 $19°06.1 ie ance B3°s6 4 S108 
19 | 338°06.2 59°33.4 00.3 | 120°48.1 21.1 11°54.9 42.8 27° 39.0 06.1 sue. a ; aotan ge | aRo an a 
20 | 353°08.6 74° 33.5 00.1 | 135°48.9 21.6 26°57.2 42.7 42° 41.3 06.0 ‘ ae SOE 5 Se Piece 
21 8°1l.1 89°33.5 27°00.0 | 150°49.8 ++ 22.2 41°59.4 ++ 42.6 57° 43.6 -+ 06.0 Ma Cee Ree 
22 23°13.5 | 104°33.5 26°59.8 | 165°50.6 22.8 57°O1.7 42.5 72° 45.9 06.0 Set. eters Sean 
° ° ° ° ° . = . 
23 38°16.0 | 119°33.6 59.6 | 180°51.4 23.3 72° 03.9 42.5 87° 48.3 05.9 Bock rere ee 
Mer. pass.:20:27 v0.0 d0.1 m-4.4 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.3 d0.0 m0.7 Enif 33°41.3 9°58.6 
Al Na‘ir 27°36.2 + -46°51.6 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.6 
0 53°18.5 | 134°33.6  $26°59.5 | 195°52.2  $14°23.9 | 87°06.2  $14°42.4 | 102°50.6  $19°05.9 Scheat —-13°47.6 2812.2 
1 68°20.9 | 149°33.6 59.3 | 210°53.0 24.4 | 102°08.4 42.3 | 117°52.9 05.9 Markebs tse 324. — = lbelos4 
2 83°23.4 | 164°33.7 59.1 | 225°53.8 25.0 | 117°10.7 42.2 | 132°55.2 05.8 Nov 12 Fri SHA Mer.pass 
3 98°25.9 | 179°33.7 ++ 59.0 | 240°546 ++ 25.6 | 132°13.0 ++ 42.2 | 147°576 ++ 05.8 Venus 83°13.2 15:02 
4 113°28.3 | 194°33.8 58.8 | 255°55.4 26.1 147°15.2 42.1 162°59.9 05.8 Mars 143°53.0 10:59 
5 128°30.8 | 209°33.8 58.6 | 270°56.2 26.7 | 162°17.5 42.0 | 178°02.2 05.7 Jupiter 33°57.4 18:16 
6 143°33.3 | 224°33.9 $26°58.4 | 285°57.0 $14°27.2 | 177°19.7  $14°41.9 | 193°04.5 $19°05.7 Saturn 49° 38.7 17:13 
7 158°35.7 | 239°33.9 58.3 | 300°57.8 27.8 | 192°22.0 41.9 | 208°06.9 05.6 
8 | 173°38.2 | 254°34.0 58.1 | 315°58.6 28.3 | 207°24.2 41.8 | 223°09.2 sce: || mene asec oe 
9 188°40.7 | 269°34.0 ++ 57.9 | 330°59.4 ++ 28.9 | 222°26.5 ++ 41.7 | 238°11.5 -+ 05.6 Mars 143°13.4 10:57 
1o | 203°43.1 | 284°34.1 57.7 | 346°00.2 29.5 | 237°28.7 41.6 | 253°13.8 05.5 Santee 33°52.6 1812 
11 | 218°45.6 | 299°34.1 57.6 1°01.0 30.0 | 252°31.0 41.5 | 268°16.1 05.5 5 B oe : 
aturn 49° 35.4 17:10 
12 | 233°48.0 | 314°34.2  $26°57.4 16°01.8 $14°30.6 | 267°33.2 $14°41.5 | 283°18.5  $19°05.5 
13 | 248°50.5 | 329°34.2 57.2 31°02.6 31.1 | 282°35.5 41.4 | 298°20.8 05.4 || Nov 14 Sun SHA Mer.pass 
14 | 263°53.0 | 344°34.3 57.0 46° 03.5 31.7 | 297°37.7 41.3 | 313°23.1 05.4 Venus 81°15.1 15:02 
15 | 278°55.4 | 359°34.3 ++ 56.8 61°04.3 ++ 32.2 | 312°40.0 ++ 41.2 | 328°25.4 ++ 05.4 Mars 142°33.7 10:56 
16 | 293°57.9 | 14°34.4 56.7 | 76°05.1 32.8 | 327°42.2 41.2 | 343°27.7 05.3 Jupiter 3347.7 18:09 
17 | 309°00.4 29°34.5 56.5 91°05.9 33.3 | 342°44.5 41.1 | 358°30.1 05.3 Saturn 49° 32.1 17:06 
1s | 324°02.8 44°34.5  $§26°56.3 | 106°06.7 $14°33.9 | 357°46.7 $14°41.0 13°32.4 §19°05.2 Horizontal parallax 
19 | 339°05.3 59°34.6 56.1 | 121°07.5 34.5 12°49.0 40.9 28°34.7 05.2 Venus: 03 
20 | 354°07.8 74°34.7 55.9 | 136°08.3 35.0 27°51.2 40.8 43°37.0 05.2 Mars: 0.1 
21 9° 10.2 89° 34.7 ++ 55.7 | 151°09.1 ++ 35.6 42°53.5 ++ 40.8 58° 39.4 ++ 05.1 
22 24°12.7 | 104°34.8 55.6 | 166°09.9 36.1 57°55.7 40.7 73°41.7 05.1 
23 39°15.1 | 119°34.9 55.4 | 181°10.7 36.7 72°58.0 40.6 88° 44.0 05.1 
Mer. pass. :20:23 v0.0 d0.2 m-4.4 v0.8 d-0.6 m1.7 v2.3 d0.1 m-2.3 v2.3 d0.0 m0.7 
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2021 November 12 to Nov. 14 














































































































h Sun M 
Fri 
= GHA Dec GHA 7 or 
183°58.1 s17° ec d H 
1 198°58.0 8 81°35.3 10.6’ S$17°55.0 12" E Lat. Twilight 
2 213°57.9 42.8 96°04.9 10.7" 17°43.8 11.2" ales Naut. Civil | Sunrise | Sunset Twilight 
3 228°57.9 110°34.6 10.8’ T7as. 2) 57.4" N72° | 06: Civil Naut 
4 | 243°57.8 . 435 | 12°04 too ieaia iia sr || 82 ae ee) ee ee ey 
: 44.1 139° i : 11.4 ' 06:43 08: : , : 6:34 
2 ||) eee eer a ee ee. oe af poll eee ee tet ee ee 
: eee $17°45.5 | 168°34.5 ae 16°58.3. 11.5’ 57.3’ ae 06:29 07:34 aoe ae 15:40 16:52 
57.5 46.2 ona: 2’ §16°46.7 11.6 06:23. 07:2 ‘47 5:53 : 
8 303°57.5 i 183°04.8 11.3’ Gace 1.6 57.3’ 62° : :23 08:22 15:06 6:59 
: 46.8 197° . 16°35.1 11.7 , 06:18 07:13 : : 16:05 17:05 
9 318°57.4 7°35.1 9 11.4" e 57.2 60° 08:06 15:22 
- 47.5 | 212° 16°23.3 117 06:13 07:05 : 6:15 7:10 
10 333°57.3 05.6 11.5’ 16° 57.2 “ 07:53 15:35 
: 48.2 | 226° — 6°11.6 118° 57.2’ N 58 06:09 ‘ 16:23 17:14 
a ee) eee ee le 56° | 06:05 057 O72 1645163079 
57.1  $17°49.5 Bak , 78 #119 57.1’ 54 06:02 06: 5:55 6:37 : 
13 18°57.0 ; 255° 37.5 11.8’ $15° P A 52° ; 16:45 07:24 16:04 7:23 
50.2 | 270° ; 15°35.8 12.0" : 05:58 06:39 16:43 17:26 
14 33°57.0 08.3 11.9’ 15° 57.1 50° 07:17 16:1 : 
: 50.9 ° 2 5°23.8 12.1 ' 05:55 06: : ‘11 16:49 17: 
oN a ee oe ee a ase | 0548 06:23 «0055 | 1633 17.05 133 
17 Tete lee ee cree || Nae, | eet | See fen 1683 1705740 
7 52.9 | 328°12. 14°47.3 12.3’ 35° | 05:3 43 16:45 
: : ' : .0' :35 06:06 : : 17:14 17: 
18 | 93°56.6 ~—-S17° 125 122" 14°35. Ree 30° 06:33 | 16: we 
‘ 17°53.5 342° : 12.3 56.9’ 0 05:29 05: 56 7:22 : 
19 108°56.5 42° 43.8 12.3’ $14° 20° 58 06:24 17: 7:53 
: 54.2 és . 14° 22.7 12.4 , 0 05:18 05: 7:05 17:30 : 
20 123°56.5 357°15.1 12.4’ é . 56.9 N 10° 5:45 06:08 17: 17:59 
: 54.9 ° : 14°10.3 12.4 , 0 05:06 05: 7:21 7:44 : 
21 138°56.4 11° 46.6 12.5’ ° - 56.9 ° :32 05:54 17: 8:10 
: » 55.5 26° Be 13°57.8 12.5’ , 9 04:54 05: 35 17:57 18: 
22 153°56.3 562 6°18.1 12.6 13°45.3 12.5 56.8" 5 10° 19 05:41 17:48 18:10 ee 
23 168°56.2 56.9 oe 12.7' 13°32.8 ioe 56.8 20° Hee 05:05 05:28 18:01 8:2 ere 
1: 56.8' : :23 : 
SD.=16.1 q0.7 5 12.8 13°20.2 12.6 aa} 30° 04:00 oe . 18:16 18:39 che 
a ° . ‘3 . c 
Sat 7 S.D.=15.6 35 03:46 04219 18:32 18:58 19:29 
7 Dec GHA o 40° | 03:29 04:06 ones 18:42 9:10 9.44 
7 183°56.1 — $17°57.5 69° pee d HP 45° | 03:07 03:49 = 18:53 19:23 20:01 
1 198°56.0 9°53.3 12.8 $13° ° aed 19:06 9: 
3 ena A) ee ee ee S50 | 0238 03:29 04:07 | 19:22 40 20:23 
; 58.9 ° : 8 12.7 ' 02:23 : : : 20:01 : 
3 298°55.9 - 98°57.1 13.0' pe 56.7 6 03:18 04:00 ; 20:53 
: 17°59.5 | 113° “ 12°42.1 12.8" ' 54 02:05 3 : 19:30 20:12 : 
i | dessa 16002) Bes 2 ise 8 sor || o> | ona o2a 342 | tows 2027 2121 
: 00.8 142°33. 4 6.4 12.9’ 56.6’ 58 01:10 02: : :48 20:37 21: 
6 ates 5 5 13.2’ 12°03.5 : so S 60° :38 03:31 19:59 : :50 
7 288°55.5 7 ae 157°05.8 13.3" ~—«$11°50.6 ee 02:19 03:19 | 20:12 ek pase 
8 303°55.4 | tetas: deat “eg; “ee eee || Moonri 
02.8 186° 37.7 13.0’ i at. oonrise 
9 318°55.3 10.5 13.5’ 11° . 56.5 Fri Ss Moonset 
oo * 03.5 200°4 : 24.6 13.0’ 56.5" at Sun ‘ 
a 333°55.2 04.1 ee 13.5 11°11.6 iat is N 72° 643 a Fri Sat Sun 
348°55.2 04. : 13.6" 10°58. 5 6 5:26 22:03 
8 | 220°48.3 585 131' 56.4" || “70 6:13 ; = 00:24 
12 3°55.1  $18°05.5 5 13.7 10°454 131’ 564’ 68° | 15.50 15:43 15:21 | 22:32 - 
- 18°55.0 06.1 seca 13.7’ $10° 32.3 13.2" be, 66° 5-32 rey 15:16 22:53 ; Por 
4 33°54.9 . 8 13.8’ 10° , = 4 ° : : 15:11 23: a 46 
15 48°54.8 . Sie 273° 26.6 139° eee 13.2' 56.4’ 5:18 15:13 15:08 . = 00:54 
16 63°54.7 7.4 | 287°59.5 14.0" gas 13.2’ 56.3" 5 5:05 15:05 15-05 : a 01:01 
: 08.1 302° 09°52.6 13.3' : 60 4:55 14: 23:34 ae : 
17 78°54.6 08.7 a. 14.0’ 09°39.3 133° 56.3 N 58° 4:59 15:02 23:43 meer oe 
18 93°545 : 05.6 14.1’ 09°26.0 3 56.3’ 3 4:46 14:54 15:00 i Tele 
18°09.4 | 331° ; 13.3' 56.2’ 56 4:38 14: 23:51 = 
ss me 10.0 fae 2 $09°12.7 13.4’ 56.2" 54° 4:30 | a 23:59 ee oe 
= : °54.3 10.7 feast: aa 08°59.3 13.4’ 56.2" 52° 404 1440 1 2D = 00:05 ~—so.24. 
ee ei 11.4 15°18.4 oS 08°45.9 13.4’ 56.2 50° 4:18 14:36 te a 00:11 01:27 
53°54.1 12.0 99°51. 3 08°32.5 = 13.4’ 1 45° 4:05 ae ne 00:16 : 
23 168°54.1 jee nes 14.4" 08° 19.0 ae 56.1 ized 14:28 14:48 oe ee 01:30 
SD.=162 d=07 4°25.1 14.4" 08°05.5 413.5’ of 35° ve 14:22 14:45 ie a wey 
: S.D.=15 : 30° :46 14:16 14:43 : 0:36 01:41 
au GHA Dec G eee ge 3:38 14:11 14:41 a 00:44 01:46 
0 183° ne ue Dec N 10° 3:24 14:02 14:37 : 00:51 01:50 
54.0 $18°13.3 3 d HP 10 3:11 13: 00:06 01:03 
i 198°53.9 14.0 7 14.5' = $07°52.0 13.5’ e 3:00 aa ee oe 01:13 ie 
2 213°53.8 : 32.1 14.6’ Ona ; 56.1’ : ; 14:30 00:3 : : 
: 14.6 38° oo 07°38.5 13.5' ' S 10° 2: . :34 01:23 02: 
3 228°53.7 153 ‘ 805.7 14.6 07°25.0 is 56.0 20° a 13:39 14:26 ae 07 
4 | 243°53.6 lee ee oe oe aol eee ae || eae ae oe 
5 258°53.5 0 14.7’ 06° : . .0" : 13:22 14:19 i ; 02:18 
: 16.6 131° 46.8 ‘ 57.9 13.6 56.0’ 35° 2:14 : : 01:18 01:53 
6 273°53.4 S : 14.8 06°44.3 , : 3 . 13:16 14:16 . 02:25 
: 18°17.2 | 146° 13.6 55.9’ 40 2:04 «13: 01:27 02:00 : 
7 288°53.3 46° 20.6 14.8 506° : 45° :10 14:14 01: 02:29 
3 17.9 160° eS, 6° 30.6 13.6’ , 5 1:53 13: : 38 02:07 02: 
No. Ce eee ee cog || $50° | 11:40 a ee oe 
8°53.1 191 | 190°02. 7 06°03.4 13.7" 9° 52° 55 14:07 | 02:05 
10 333°53.0 0°02.2 14.9" ° 55.9 1:33. 12:51 14: 02:26 02:43 
Sic ill agneeae 19.8 | 204°36.2 15.0" ae. 13.7'° 55.8" B4° | 11:26 12:46 ce 02:12 © 02:31:~«=S«(02:46 
j 20.4 219°10.2 , : 13.7’ 55.3" 56° 1:18 : : 02:20 02:3 . 
12 3°52.8 . 15.0" 05°29 4 . 6 : 12:42 14:01 : :36 02:49 
: $18°21.1 233° ; : 13.7 55.8" 58 1:09 12: ; 02:29 02:42 : 
7 poe 21.7 ee a S05°08.7 13.7’ 55.8" S 60° 0:59 i a 02:38 02:48 oe 
15 Gees 22.4 | 262°52.5 3 pe 13.7' 55.7 56 | 0250 0255 02:89 
. - 230 | 277°26. : 41.2 13.7’ : Sun 
1 7° 26.7 ' 55.7 
6 63°52.4 23.7 902° 1:2 04°27.5 13.7’ Day Eqn.of Time M Moon 
17 78°52.3 24.3 ete 15.2 04°138 4 «137" a. ooh 10h eh Mer.Pass. Kee 
. : ' 7 
- ee $18°24.9 ied ae 04°00.0 13.7' 557 mm:ss___mmiss rile aes beset 8-10 
52.1 25.6 SaS. 3 S$03° 46.3 13.7 : 1D . imm h:mm_ | 60-79% 
20 123°52.0 ; 335°43.8 15.3’ bas, 0 55.6" 15:52 15:49 li: ° 
: 26.2 ° : 03°32.5 = 13.8" : 13 | 15:4 a4 19:11 06: 
1 TaePeL 350°18.1 15.4" E 55.6 44 15:40 = 11:44 ae \ 
. - 26.9 4° of 03°18.8 13.8" , 14 | 15:36 19:57 07:35 
Ml see mrs | 19°69 is 03°050 138" SS 15:31 11:44 | 20:40 08:19 ) 
8°51.7 | ee ee 55.5" - 
SD.=16.2 d=-0.7 : 02°37.5 13.8" 55.5 
S.D.=15.2 
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November 15, 16, 17 (Mon., Tue., Wed.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 54°17.6 | 134°34.9 $§26°55.2 | 196°11.5 $14°37.2 88°00.2 $14°40.5 | 103°46.3 $19°05.0 Alpheratz 357°37.2.-29°12.8 
1 69°20.1 | 149°35.0 55.0 | 211°12.3 37.8 | 103°02.5 40.4 | 118°48.6 05.0 Ankaa 353°09.5 = -42°11.4 
2 84°22.5 | 164°35.1 54.8 | 226°13.1 38.3 | 118°04.7 40.4 | 133°50.9 05.0 Schedar 349°33.5 56° 39.6 
3 99°25.0 | 179°35.2 ++ 546 | 2419139 ++ 38.9 | 133°07.0 ++ 40.3 | 148°53.3 ++ 049 Diphda 348°49.7.—--17°52.1 
4 114°27.5 | 194°35.3 54.4 | 256°14.7 39.4 | 148°09.2 40.2 | 163°55.6 04.9 Achernar 335°21.7 —--57°07.8 
5 129°29.9 | 209°35.3 54.2 | 271°15.5 40.0 | 163°11.5 40.1 | 178°57.9 04.8 Hamal 327°53.8 —.23°34.0 
6 144°32.4 | 224°35.4  $26°54.0 | 286°16.3 $14°40.5 | 178°13.7 $14°40.0 | 194°00.2  $19°04.8 Polaris 314°45.2 89°21.4 
7 | 159°34.9 | 239°35.5 53.8 | 301°17.1 41.1 | 193°16.0 40.0 | 209°02.5 04.8 Acamar — 315°13.4 -40°13.1 
8 | 174°37.3 | 254°35.6 53.6 | 316°17.9 41.6 | 208°18.2 39.9 | 224°04.9 04.7 Menkar 314 °08.5 4710.5 
9 189°39.8 | 269°35.7 ++ 53.4 | 3319187 -+ 42.2 | 223°205 +--+ 39.8 | 239°07.2 +--+ 047 Mirfak — 308°31.4 = 49°56.3 
10 | 204°42.3 | 284°35.8 53.2 | 346°19.5 42.8 | 238°22.7 39.7 | 254°09.5 04.7 Aldebaran = 290°42.30 0 16°33.2 
11 | 219°44.7 | 299°35.9 53.0 °20.3 43.3 | 253°24.9 39.6 | 269°11.8 04.6 Rigel 281 '06.1 = -8 10.5 
12 234°47.2 | 314°36.0  $26°52.8 16°21.1 $14°43.9 | 268°27.2 $14°39.6 | 284°14.1 $19°04.6 ee pele ea 
13. | 249°49.6 | 329°36.0 52.6 | 31°21.9 44.4 | 283°29.4 39.5 | 299°16.5 04.5 cis a eine. eeear 
14 | 264°52.1 | 344°36.1 52.4 | 46°22.7 45.0 | 298°31.7 39.4 | 314°18.8 04.5 iar Sneka t ea 
15 | 279°54.6 | 359°36.2 ++ 52.2 61°23.5 ++ 45.5 | 313°33.9 ++ 39.3 | 329°211 ++ 045 Bae Beh ELe one 
16 | 294°57.0 | 14°36.3 52.0 | 76°24.3 46.1 | 328°36.2 39.2 | 344°23.4 04.4 Carosus peared --Sbsoas 
° ° ° ° ° 7 = 
17 | 309°59.5 | 29°36.4 51.8 | 91°25.1 46.6 | 343°38.4 39.2 | 359°25.7 04.4 Giias -t9Bgoon a. ieeaae 
18 325°02.0 44° 36.5 $26°51.6 106° 25.9 $14° 47.2 358° 40.6 $14°39.1 14° 28.0 $19°04.4 Adhara 255°07.7 -28°59.9 
19 | 340°04.4 | 59°36.6 51.4 | 121°26.7 47.7 13°42.9 39.0 | 29°30.4 04.3 Procyon 244°53.4 5°10.2 
20 355°06.9 74° 36.7 51.2 | 136°27.5 48.3 28°45.1 38.9 44°32.7 04.3 Pollux 243°20.3 27°58.3 
21 10°09.4 | 89°36.9 ++ 51.0 | 151°283 ++ 488 | 43°474 ++ 388 | 59°350 ++ 043 Avior 2349155  -59°34.4 
22 25°11.8 104° 37.0 50.8 166° 29.1 49.4 58° 49.6 38.7 74° 37.3 04.2 Suhail 222°48.1 -43°30.9 
23 40°14.3 119°37.1 50.6 181°29.9 49.9 73°51.9 38.7 89° 39.6 04.2 Miaplacidus  221°38.6 -69° 48.0 
Mer.pass.:20:19 v0.1 d0.2 m-4.4 v0.8 d-0.6 m1.7 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Alphard 217°50.3 -8°45.0 
Regulus 207° 37.3 1°51.7 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.5 61° 37.8 
Denebola 82° 27.8 4°27.1 
0 55°16.8 | 134°37.2 $26°50.4 | 196°30.7 $14°50.5 88°54.1 $§14°38.6 | 104°41.9 $19°04.1 Gienah 175°465 —--17°39.5 
1 70°19.2 | 149°37.3 50.2 | 211°31.5 51.0 | 103°56.3 38.5 | 119°44.3 04.1 Acrux 173°034  -63°12.8 
2 85°21.7 | 164°37.4 50.0 | 226°32.3 51.6 | 118°58.6 38.4 | 134°46.6 04.1 Gacrux 171°54.9  -57°138 
3 100°24.1 | 179°37.5 ++ 49.8 | 241°33.1 ++ 52.1 | 134°008 ++ 383 | 1499489 ++ 040 Alioth 166°15.8 55°50.4 
4 115°26.6 | 194°37.6 49.5 | 256°33.9 52.7 | 149°03.1 38.3 | 164°51.2 04.0 Sries 58°253 -11°163 
5 130°29.1 209° 37.8 49.3 271° 34.7 53.2 164°05.3 38.2 179°53.5 03.9 Alkaid 52°54.6 49° 12.3 
6 145°31.5 | 224°37.9 $§26°49.1 | 286°35.4 $14°53.8 | 179°07.5 $14°38.1 | 194°55.8  $19°03.9 Hadar  148°40.3  -60°28.4 
7 160°34.0 | 239°38.0 48.9 | 301°36.2 54.3 | 194°09.8 38.0 | 209°58.1 03.9 Menkent 148°01.1  -36°28.4 
8 175°36.5 | 254°38.1 48.7 | 316°37.0 54.9 | 209°12.0 37.9 | 225°00.5 03.8 Arcturus  145°50.6 9°04.2 
9 190°38.9 | 269°38.3 ++ 485 | 331°37.8 ++ 55.4 | 224°143 ++ 37.8 | 240°028 ++ 038 Rigil Kent. 39°44.5  -60°55.3 
10 | 205°41.4 | 284°38.4 48.3 | 346°38.6 55.9 | 239°16.5 37.8 | 255°05.1 03.8 Kochab 137°21.0 = 74°03.9 
11 220°43.9 | 299°38.5 48.0 °39.4 56.5 | 254°18.7 37.7 | 270°07.4 03.7 Zuben’ ubi 36°59.2 — -16°07.8 
12 235°46.3 | 314°38.6  $26°47.8 16°40.2  $14°57.0 | 269°21.0 $14°37.6 | 285°09.7 $19°03.7 Alphecca 26°06.3 26° 38.6 
13 250°48.8 | 329°38.8 47.6 31° 41.0 57.6 | 284°23.2 37.5 | 300°12.0 03.6 Antares 12°19.4 — -26°28.7 
14 | 265°51.2 | 344°38.9 47.4 | 46°41.8 58.1 | 299°25.4 37.4 | 315°14.3 03.6 Atria 107°16.5 = -69°04.0 
15 | 280°53.7 | 359°39.0 ++ 471 | 61°426 ++ 58.7 | 314°27.7 ++ 37.3 | 330°167 -+ 036 Sabik — 102°06.1 — -15° 45.0 
16 | 295°56.2 | 14°39.2 46.9 | 76°43.4 59.2 | 329°29.9 37.3 | 345°19.0 03.5 Shaula—-96°14.3 -37°07.1 
17 | 310°58.6 | 29°39.3 46.7 | 91°44.2 14°59.8 | 344°32.2 37.2 0°21.3 03.5 Rasalhague 96" 01.3 2°32.8 
1s | 326°01.1 | 44°39.5  $26°46.5 | 106°45.0 $15°00.3 | 359°34.4 $14°37.1 | 15°23.6 $19°03.5 3 Beis pone ee 
19 | 341°03.6 | 59°39.6 46.3 | 121°45.8 00.9 14°36.6 37.0 | 30°25.9 03.4 one ree apa 3 SRSA A 
20 | 356°06.0 | 74°39.7 46.0 | 136°46.6 01.4 | 29°38.9 36.9 | 45°28.2 03.4 ‘i a eon os. oes 
21 11°08.5 | 89°39.9 ++ 458 | 151°474 ++ 020] 44°411 ++ 368 | 60°305 ++ 03.3 ee Site eeee 
22 26°11.0 | 104°40.0 45.6 | 166°48.2 02.5 59°43.3 36.8 | 75°32.9 03.3 Beek Sao eeaGt 
° ° ° ° ° . &) . 
23 41°13.4 | 119°40.2 45.3 | 181°48.9 03.1 | 74°45.6 36.7 | 90°35.2 03.3 Beek: -aGeay Ge cane 
Mer.pass.:20:16 v0.1 d0.2 m-4.4 v0.8 d-0.5 m1.7 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Enif 33°41.4 9°58.6 
Al Na‘ir —-27°36.2~— -46°51.6 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°47.6 28° 12.2 
0 56°15.9 | 134°40.3 $26°45.1 | 196°49.7 $15°03.6 | 89°47.8 $14°36.6 | 105°37.5 $19°03.2 bicticb tags iea0d 
1 71°18.4 | 149°40.5 44.9 | 211°50.5 04.1 | 104°50.0 36.5 | 120°39.8 03.2 aie : : 
2 86°20.8 | 164°40.6 44.7 | 226°51.3 04.7 | 119°52.3 36.4 | 135°42.1 03.1 || Nov 15 Mon SHA Mer.pass 
3 101°23.3 | 179°40.8 ++ 44.4 | 2419521 ++ 05.2 | 134°545 ++ 363 | 150°444 ++ 03.1 Venus —-80°17.3 15:02 
4 116°25.7 | 194°41.0 44.2 | 256°52.9 05.8 | 149°56.7 36.3 | 165°46.7 03.1 Mars 141°53.9 10:55 
5 131°28.2 | 209°41.1 44.0 | 271°53.7 06.3 | 164°59.0 36.2 | 180°49.0 03.0 Jupiter —-33°42.6 18:05 
6 146°30.7 | 224°41.3 $26°43.7 | 286°54.5 $15°06.9 | 180°01.2 $14°36.1 | 195°51.4 $19°03.0 Saturn 49° 28.7 17:02 
7 161°33.1 | 239°41.4 43.5 | 301°55.3 07.4 | 195°03.4 36.0 | 210°53.7 03.0 
8 | 176°35.6 | 254°41.6 43.2 | 316°56.1 08.0 | 210°05.7 35.9 | 225°56.0 b29|||| se Mee Sey gaa 
9 191°38.1 | 269°41.8 +--+ 43.0 | 331°56.9 ++ 085 | 225°07.9 ++ 35.8 | 240°583 ++ 029 Mars 141°13.9 10:53 
10 206°40.5 | 284°41.9 42.8 | 346°57.6 09.0 | 240°10.1 35.7 256° 00.6 02.8 Jupiter 33°37.4 18:02 
11 | 221°43.0 | 299°42.1 42.5 1°58.4 09.6 | 255°12.4 35.7 | 271°02.9 02.8 Cain: <a02 ORS 16.50 
12 | 236°45.5 | 314°42.3 $26°42.3 16°59.2 $15°10.1 | 270°14.6 $14°35.6 | 286°05.2 $19°02.8 
13 251°47.9 | 329°42.4 42.1 32°00.0 10.7 | 285°16.8 35.5 | 301°07.5 02.7 Nov 17 Wed SHA Mer.pass 
14 266°50.4 | 344°42.6 41.8 47° 00.8 11.2 | 300°19.1 35.4 | 316°09.8 02.7 Venus 78° 24.4 15:01 
15 | 281°52.8 | 359°42.8 ++ 41.6 | 62°016 ++ 11.8 | 315°21.3 ++ 35.3 | 3319121 ++ 02.6 Mars — 140°33.8 10:52 
16 | 296°55.3 | 14°43.0 41.3 | 77°02.4 12.3 | 330°23.5 35.2 | 346°14.5 02.6 Jupiter = 33°31.9 17:58 
17 311°57.8 29° 43.2 41.1 92° 03.2 12.8 | 345°25.7 35.1 1°16.8 02.6 Saturn 49° 21.6 16:55 
18 | 327°00.2 | 44°43.3 $§26°40.8 | 107°04.0  $15°13.4 0°28.0 $14°35.1 16°19.1 $19°02.5 Horizontal parallax 
19 | 342°02.7 | 59°43.5 40.6 | 122°04.7 13.9 15°30.2 35.0 | 31°21.4 02.5 Venus: 03 
20 | 357°05.2 | 74°43.7 40.3 | 137°05.5 14.5 30°32.4 34.9 | 46°23.7 02.4 Mars: 0.1 
21 12°07.6 | 89°43.9 ++ 40.1 | 152°063 ++ 15.0 | 45°347 ++ 348 | 61°260 ++ 024 
22 27°10.1 | 104°44.1 39.9 | 167°07.1 15.5 | 60°36.9 34.7 | 76°28.3 02.4 
23 42°12.6 | 119°44.3 39.6 | 182°07.9 16.1 | 75°39.1 34.6 | 91°30.6 02.3 
Mer.pass.:20:12 v0.2 d0.2 m-4.4 v0.8 d-0.5 m1.7 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 
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2021 November 15 to Nov. 17 























































































































h 
7 Sun 
ion GHA 5 M 
0 | 183° < GHA oon 
1 51.6  $18°2 a 
; 198°51.5 a 48° 35.9 es Dec d ae 
= | 2 | 2 ee ee ia aT 
: 228°51.3 he 77°44.9 ie 02°10.0 es 55.5 : Nsne wilight : 
243°5 Et 92°19. 6 01°56. 8 55.5 _ Civil unrise — 
5 a aise | ge 19.5 15.6’ eG Bh BR N 72° d7i04 Sunset Twilight 
6 = 32.0 54.1 15.6" 242.4 13.8" N 70° 40  —_ Civil___Naut 
273°51.0 ee 121°28.7 a 01° 28.7 ‘ 55.4 S 06:53 08: = ; . 
7 $18°32 15.6 7 3.8 55 68 :16 09: 4:49 
288° 50.8 6 | 136°03.4 01°14.9 38" 4 ° | 06:44 07:58 58 13:31 6:25 
8 303°50.7 33.2 | 150°38. 15.77 §01°01.2 : 55.4 66" | 06:37 07: 09:18 14:10 15:12 16:35 
9 ca: 33.9 3380 15.7" ous 3.8" 64 06: 43° 08:52 : 15:31 : 
318°50.6 165°12 00°47 55.4 30. ©» O7: 14:3 16:44 
10 oon, + 34.5 7 15.7' Soe ae 62° | 06: 31 08:3 ar 5:46 
333° 50.5 179° 47.4 00° 33.7 : 55.4 60° 6:25 07:20 1 14:58 6:52 
11 | 348°50.4 era || fodeaea + ae ec ao ee i. eas | ee pee. “aoe 
12 ae 35.8 | 208°56.9 157° §00°062 3.7 55.3" n58° | 06:15 ‘11 08:01 ioe 6:08 aGd 
13 oe $18°36.4 boaae 15.7" N00°07.5 37 55.3’ 56° 06:10 07:03 07:49 16:17 17:09 
ic 33°50.1 37.0 pos o Noo°ats . 55.3" ae 06:07 nee 07:39 ice 16:25 17:14 
5 : 37.6 . 5.8’ Son. aa , : : 07:3 : 6:33 : 
48°50.0 252°41 00°34, "55.3 06:03 :30 15: 7:18 
16 aces - 38.3 . 15.8" see 3.7 55.2’ 50° | 05:59 ae 07:22 iad: ayaa 
- 78° 49.8 a ae ee re ae \-gees. ape “hee aR 16:45 17:26 
18 eae : 39.5 ee 15.8 hee 37 552’ Rean® |) ogee 6:27 06:59 io 6:50 Li 
19 ou. $18°40.2 atone 15.8" 01°20.6 oa 55.2’ 35° 05:38 a 06:46 i. 17:02 17:38 
20 123°49. 40.8 : 15.8" ‘ 6° 55.2" 30° ; :09 06: : 17:1 : 
49.4 : 325° 35.3 N01°43.3 5 05:32 06: :36 16: 12 17:4 
21 41 : 15.8’ : 3.6" : 20° 6:01 54 7. 45 
138°49.3 4 | 340°10.2 01°56.9 55.1 05:20 : 06:26 17. :21 75 
= 153° 49.2 a es oe se , ae oe ee. ee fo es 
168° : ° : ° : 55.1’ 04: : :55 ; : i 
S 8° 49.1 43.3 ae 19.9 15.9’ ee 3.6' 2 : S 10° 54 05:19 05:41 17:35 17:57 8:10 
D.=16.2 d=06 54.8 15.9" a 3.6’ ae 20° 04:39 05:05 a : 17:48 18:10 18:22 
Tue GHA - SD = 3.6’ 551 30° ee 04:49 L 18:02 8:25 ie 
D ate - : 04: : 18:1 ; 51 
0 183°49 = GHA 35° 03:43 0 =o 04:55 18. 7 18:41 19.09 
1 oe $18°43.9 38°2 ¥ Dec d 40° 03:25 ae 04:45 ie 19:01 19:32 
2 213°48.8 44.5 eres 15.9’ No3°04.8 HP 45° 03:03 ae 04:34 ie 9:13 9.47 
3 228°.48.7 45.2 ies 15.9" 03°18.3 3.5 55.0’ S 50° 02:32 ; 04:20 19:10 19:27 20:05 
4 243° 48.5 + 45.8 2°14. 15.9’ 03°31.8 3.5" 55.0' 52° 02:16 03:24 04:03 : 9:45 20.28 
5 258° . 46.4 6 3 15.9’ eo. 3.5' ; 54° : 03:13 ‘ 19:27 20: ; 
‘ 58° 48.4 170 96°49.2 15.9’ 03° 45.3 35" ae nae 01:56 03:01 ee 19-35 es 21:00 
273° 48.3 : 111°24.1 a 03°58.8 a 5.0 01:30 02. 3:46 19: 18 eT 
7 ; S18°47 15.9 ° 3.4 55.0' 58° ; 2:47 03: :44 20:3 :16 
288° 48.2 7 | 125° 04°12.2 ' 0 00:52 :; = 19: “ 21:3 
8 | 303°48.1 ee) > ee, ee oo S60" ae. | gee ee, oe 22:03 
7 318° 48.0 ee oe, Gee ee 3.4’ 54.9" al ee ee 
a 333°47.9 a 169° 43.6 a 04°52.4 a 54.9' Lat. " Moonrise 21:24 
348°4 184° 18. 05° 54.9" on T 
12 3° a7 50.7 pies 15.9’ oa. 3:3° 54.9' N 72° 4:59 ‘ ue Wed Mon Moonset 
13 eogee s18°51.4 | 213°2 . 15.9" eras 5 3.3' 549° N 70° eae 4:32 13:59 Guise Tue Wed 
14 33°47.4 52.0 eee 6 ikior /INOBSAE: 3.3' 54.9" 68° ne 14:40 ~—-:14:18 ; 04:23 06:23 
2 48°47.3 oo6 || meee: aa oe 4 peel Geek “aes aaa 02:29 04:17 (06: 
ie | esar2 | sa ov1d7 188 on ee ee ae |cdege lass dana a ee 05:58 
17 ; 53.8 : 15.8' : 3.2' “9: 62° :59 14: : 04: : 
78° 47.0 271° 47.5 06°25.2 54.8 5:04 1 4:54 02. :08 05.44 
18 one ae eee 2 22) 2 ol ae a 34 04:05 
19 oe $18°55.1 cere 15.8" ed 3.1' 54.8" N 58° oe 15:07 15:10 nae 04:02 es 
_ 123°46.7 55.7 oe 158° NO7°O4. a 56” 5:05 15:10 15:16 04:00 05:22 
21 dae. 56.3 231.9 15.8" 204.5 13.1" 54° 15:13 02:38 «~—(03: 
9 138° 46.6 res 330°06.7.—-15.8’ 07°17.5 a0! 54.7 ese 5.06 «15-16 15:22 02:39 ee 05:17 
153° : : ° : 54.7’ : . 15: 7 3: ; 
23 oe 575 Sea 15.7’ ae 3.0° aio 50° ae 15:19 ee 02:40 Cen 05:12 
= : 58.1 . 157° ee Sek Gk 45° aad 15:21 ear 02:40 03.52 05:07 
=16.2 d=-0.6 0.9 15.7’ see 2.9" 54.7’ N 40° : 15:26 15-46 oe 03:51 ae 
Wed GHA = S.D.=14 5 = 54.7" 35° a 15:30 15:54 a 03:48 Wer 
0 183° 46 ec GHA - 30° 5-09 15:34 16:00 02:44 03:45 0 
1 ee $18°58.7 28°25.6 v Dec d N 20° 5:10 eee 16:06 e 03:43 a 
2 ; 59 : 15.7 HP 10° 43 16: : 03: : 
213° 46.0 3 43°00 Nos? 22 5:11 6:17 on. ‘Al aa 
3 18°59 3 157 2 Tee 0° 15:48 16: 2:47 03: - 
228° 45.8 9 | 57°35 08°35.1 54.7 5:12 15: 6:26 | 02: 37 (04:2 
4 prepa 19°00.6 eee 15.7' nes 28° 54.6! S 10° ne 5:53 16:35 ee 03:34 ee 
5 258° 45.6 01.2 36°44.2 15.6 09°00.6 2.8 54.6’ 20° 5-1 15:58 16:44 : 03:32 04:13 
8 . pol dee ee 6 12.7" 54.6" 30° 13 16:03 02:51 03: ; 
273° 45.5 01°18.8 15.6" 9° 13.3 7 6 5:14 16:53 02: 3:29 Oa: 
7 588° S$19°02.4 iqee 5.6 09°26 wa 54.6’ 35° 5. 16:09 17-04 :53 03:26 :06 
8 es 03.0 ae 15.6’ No9° a 2.6' 54.6" 40° ce 16:12 17:10 02:54 03:29 03:59 
a || teed el Gee pee A ee tee eae ae oe | ae a. ae 
0 | 3450 Oa sos 16s) 0037 as) aa ole. ae 02560318 Ost 
348° 44.9 04.8 174° 11. 15.5 10°162 2.5 54.6 52° = 16:26 17:36 : 03:16 ae 
12 ie 05.4 es 15.5! 10° 28.7 25° 54.5 54° ee 16:29 17:40 02:58 = 03:13 - 
13 oo. eigeoe a | -aEseon A 15.4 i? 4 oe elaine ee oe | ae a. 
14 ‘ 06.6 ; 15.4 , A O54 58° 16:35 :59 : :24 
33° . ° N10° 5 17: 03:1 
15 renee: eee. a a ee Bel seo: Gee |e a 
16 63° 44.2 : 07.8 347°03.5 15.4 11°18.0 33° 54.5 6:42 18:05 0 Ae 03:06 03. 7 
17 ong, 08.4 : 15.3' oan 2.2' 3:02 03: :12 
78° 44.1 a ee ee a Ue 54.5 Sun 04 (03:07 
93°44.0 0 | 276°12.1 eo 11°42.4 (a DAD Day Eqn.of Time a 
19 soo s19°09.6 | 290°4 15.3 idea 21 54.5 oo" iat Mer. Mer.P oon 
123°43.7 10.2 ee 15.2 Ni2°06.6 2.1 54.4 mmi:ss fara Pass Upper “Fass. Age 
21 138° 43.6 10.8 319°54. 15.2' 12°18.6 2.0" 54.4 15 15:26 = hh:mm hh:mm Lower 11-13 
22 153°43.5 11.4 ea 15.2’ iecaoe 20° 54.4 16 | 15.16 15:21 ideas hh:mm | 87-97% 
23 168° 43.3 12.0 a. 4 12°49.5 io 54.4 17 15:05 es 11-45 es 09:01 — 
- 12.6 oes: 5.1 ee 9" : :59 : :03 ; 
SD.=1 3°37.2 12°54.3 , 54.4 11:45 f 09:42 
62 d=06 15.1 iene = ay 22:45 10:24 ) 
S.D.=14.9 2 54.4 - 
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November 18, 19, 20 (Thu., Fri., Sat.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 57°15.0 | 134°44.5  $26°39.4 | 197°08.7 $15°16.6 90°41.3 $14°34.5 | 106°32.9 $19°02.3 Alpheratz — 357°37.2 29°12.8 
1 72°17.5 | 149°44.6 39.1 | 212°09.5 17.2 | 105°43.6 34.5 | 121°35.2 02.2 Ankaa 353°09.5  — -42°11.5 
2 87°20.0 | 164°44.8 38.9 | 227°10.3 17.7 | 120°45.8 34.4 | 136°37.6 02.2 Schedar  349°33.5 56° 39.6 
3 102°22.4 | 179°45.0 ++ 386 | 242°11.0 ++ 18.2 | 135°48.0 ++ 34.3 | 1519399 ++ 022 Diphda 348°49.7.—-17°52.1 
4 117°24.9 | 194°45.2 38.4 | 257°11.8 18.8 | 150°50.2 34.2 | 166°42.2 02.1 Achernar 335°21.7.—--57°07.8 
5 132°27.3 | 209°45.4 38.1 | 272°12.6 19.3 | 165°52.5 34.1 | 181°44.5 02.1 Hamal —327°53.8 23°34.0 
6 147°29.8 | 224°45.6  $26°37.8 | 287°13.4 $15°19.9 | 180°54.7  $14°34.0 | 196°46.8 $19°02.0 Polaris 314°45.1 89°21.4 
7 162°32.3 | 239°45.8 37.6 | 302°14.2 20.4 | 195°56.9 33.9 | 211°49.1 02.0 Acamar — 315°13.4 -40° 13.1 
8 | 177°34.7 | 254°46.1 37.3 | 317°15.0 20.9 | 210°59.1 33.8 | 226°51.4 02.0 Menkar 314" 08.5 4710.5 
9 192°37.2 | 269°46.3 ++ 37.1 | 332°158 ++ 21.5 | 226°01.4 ++ 33.8 | 241°53.7 ++ 01.9 Mirfak = 308° 31.4 49°'56.3 
10 | 207°39.7 | 284°46.5 36.8 | 347°16.5 22.0 | 241°03.6 33.7 | 256°56.0 01.9 Aldebaran = 290°42.30 0 16 33.2 
11 | 222°42.1 | 299°46.7 36.6 2°17.3 22.6 | 256°05.8 33.6 | 271°58.3 01.8 Rigel 281 06.1 810.5 
12 | 237°44.6 | 314°46.9 $26°36.3 | 17°18.1 $15°23.1 | 271°08.0 $14°33.5 | 287°00.6  $19°01.8 eae pore Sea 
13. | 252°47.1 | 329°47.1 36.0 32°18.9 23.6 | 286°10.3 33.4 | 302°02.9 01.8 Ehethe 3 78°OA 6 Pierce 
14 | 267°49.5 | 344°47.3 35.8 47°19.7 24.2 | 301°12.5 33.3 | 317°05.2 01.7 Aide BeeoO TL Sea 
15 | 282°52.0 | 3599475 ++ 35.5 62°20.5 ++ 247 | 316°14.7 ++ 33.2 | 332°07.5 - O17 ee a70esL eG ae 
16 | 297°54.5 | 14°47.8 35.3 | 77°21.3 25.2 | 331°16.9 33.1 | 347°09.9 01.6 ‘Cansoun Sa. ee 
° ° ° ° ° 4 : 
17 | 312°56.9 29°48.0 35.0 92°22.0 25.8 | 346°19.2 33.1 2°12.2 01.6 inci.” SeHeoa ei cieeaae 
1s | 327°59.4 | 44°48.2 $26°34.7 | 107°22.8  $15°26.3 1°21.4 §14°33.0 17°14.5  §19°01.6 Adhara 255°076 —--28°59.9 
19 | 343°01.8 59°48.4 34.5 | 122°23.6 26.9 16° 23.6 32.9 32°16.8 01.5 Procyon 244°53.4 5°10.2 
20 | 358°04.3 74°48.7 34.2 | 137°24.4 274 | 31°25.8 32.8 | 47°19.1 01.5 Pollux 243°20.3 27°583 
21 13°06.8 89° 48.9 ++ 33.9 | 152°25.2 ++ 27.9 46° 28.0 ++ 32.7 62°21.4 + 01.4 Avior —-234°15.5 -59°34.4 
22 28°09.2 104°49.1 33.7 167° 26.0 28.5 61°30.3 32.6 77° 23.7 01.4 Suhail 222°48.1 -43°30.9 
23 43°11.7 119°49.3 33.4 182°26.7 29.0 76° 32.5 32.5 92° 26.0 01.4 Miaplacidus 221° 38.5 -69°48.0 
Mer.pass.:20:08 v0.2 d0.3 m-4.4 v0.8 d-0.5 m1.7 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Alphard 217°50.3 -8°45.0 
Regulus 207° 37.2 1°51.7 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec e att oe ee 
enebola * é 
0 58°14.2 | 134°49.6  $26°33.1 | 197°27.5 $15°29.5 91°34.7.  $14°32.4 | 107°28.3 $19°01.3 Gienah 175°465  ~—~-17°39.5 
1 73° 16.6 149° 49.8 32.9 212° 28.3 30.1 106° 36.9 32.3 122°30.6 01.3 Acrux 173°03.4 -63°12.8 
2 g8°19.1 | 164°50.1 32.6 | 227°29.1 30.6 | 121°39.2 32.3 | 137°32.9 01.2 Gacrux 171°549  -57°13.8 
3 103°21.6 | 179°50.3 ++ 32.3 | 2429299 ++ 31.2 | 136°41.4 ++ 32.2 | 152°352 ++ 012 Alioth  166°15.7 55°50.4 
4 118°24.0 | 194°50.5 32.1 | 257°30.6 31.7 | 151°43.6 32.1 | 167°37.5 01.2 Spica 158°253 --11°16.3 
5 133° 26.5 209°50.8 31.8 272° 31.4 32.2 166° 45.8 32.0 182°39.8 01.1 Alkaid 152°54.5 49° 12.3 
6 148°28.9 | 224°51.0 $26°31.5 | 287°32.2 $15°32.8 | 181°48.0 $14°31.9 | 197°42.1 $§19°01.1 Hadar  148°40.2 —--60°28.4 
7 163°31.4 | 239°51.3 31.2 | 302°33.0 33.3 | 196°50.2 31.8 | 212°44.4 01.0 Menkent  148°01.0 -36°28.4 
8 178°33.9 | 254°51.5 31.0 | 317°33.8 33.8 | 211°52.5 31.7 | 227°46.7 01.0 Arcturus 145°50.6 9°04.2 
9 193°36.3 | 269°51.8 ++ 30.7 | 332°345 ++ 344 | 226°547 ++ 31.6 | 242°490 ++ 01.0 Rigil Kent. 139°44.5  — -60°55.3 
10 | 208°38.8 | 284°52.0 30.4 | 347°35.3 34.9 | 241°56.9 31.5 | 257°51.3 00.9 Kochab —137°21.0 74° 03.9 
11 | 223°41.3 | 299°52.3 30.1 2°36.1 35.4 | 256°59.1 31.4 | 272°53.6 00.9 Zuben'ubi 136°59.2—--16° 07.8 
12 | 238°43.7 | 314°52.5 $26°29.9 | 17°36.9 $15°36.0 | 272°01.3 $14°31.4 | 287°56.0 $19°00.8 Alphecca — 126°06.3-26°38.6 
13 | 253°46.2 | 329°52.8 29.6 | 32°37.7 36.5 | 287°03.6 31.3 | 302°58.3 00.8 Antares 112°19.4 — -26°28.7 
14 | 268°48.7 | 344°53.1 29.3 | 47°38.4 37.0 | 302°05.8 31.2 | 318°00.6 00.7 Atria 107°16.5 — -69°04.0 
15 283°51.1 | 359°53.3 ++ 29.0 62°39.2 ++ 37.6 | 317°08.0 ++ 31.1 | 333°02.9 -+ 00.7 Sabik = 102°06.1 — -15° 45.0 
16 | 298°53.6 | 14°53.6 28.7 | 77°40.0 38.1 | 332°10.2 31.0 | 348°05.2 00.7 Shaula-96°14.30 -37°07.1 
17 | 313°56.1 | 29°53.8 28.5 | 92°40.8 38.6 | 347°12.4 30.9 3°07.5 00.6 Rasalhague = 96" 01.3 2732.8 
1s | 328°58.5 | 44°54.1  $26°28.2 | 107°41.6 $15°39.2 2°14.6 §14°30.8 | 18°09.8 $19°00.6 ‘ co Pe oe 
19 | 344°01.0 59°54.4 27.9 | 122°42.3 39.7 17°16.8 30.7 33°12.1 00.5 ene a Saka: Seo aR a 
20 | 359°03.4 74°54.7 27.6 | 137°43.1 40.2 32°19.1 30.6 | 48°14.4 00.5 ‘i aie qeeet 3 Rete 
21 14°05.9 89°54.9 ++ 27.3 | 152°43.9 ++ 408 47°21.3 ++ 30.5 63°16.7 ++ 00.5 Ree poe ene 
22 29°08.4 | 104°55.2 27.0 | 167°44.7 41.3 62°23.5 30.4 | 78°19.0 00.4 biscaak hind Sean 
° ° ° fe} e = * 
23 44°10.8 | 119°55.5 26.7 | 182°45.4 41.8 77° 25.7 30.4 93°21.3 00.4 nee ee pe 
Mer.pass.:20:04 v0.2 d0.3 m-4.4 v0.8 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Enif 33°41.4 9°58.6 
Al Na’ir 27°36.2  -46°51.6 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.6 
0 59°13.3 | 134°55.8 $26°26.5 | 197°46.2 $15°42.4 | 92°27.9  §14°30.3 | 108°23.6  $19°00.3 ao coe aaa 
1 74°15.8 | 149°56.0 26.2 | 212°47.0 42.9 | 107°30.1 30.2 | 123°25.9 00.3 arka S324 p18 
2 g9°18.2 | 164°56.3 25.9 | 227°47.8 43.4 | 122°32.3 30.1 | 138°28.2 00.3 || Nov 18 Thu SHA Mer.pass 
3 104°20.7 | 179°56.6 ++ 256 | 242°486 ++ 43.9 | 137°346 +--+ 30.0 | 153°305 ++ 00.2 Venus 77°29.4 15:01 
4 119°23.2 | 194°56.9 25.3 | 257°49.3 44.5 | 152°36.8 29.9 | 168°32.8 00.2 Mars 139°53.7 10:51 
5 134°25.6 | 209°57.2 25.0 | 272°50.1 45.0 | 167°39.0 29.8 | 183°35.1 00.1 Jupiter 33° 26.3 17:55 
6 149°28.1 | 224°57.5 $26°24.7 | 287°50.9 $15°45.5 | 182°41.2 $14°29.7 | 198°37.4 $19°00.1 Saturn 49°17.9 16:51 
7 164°30.6 | 239°57.8 24.4 | 302°51.7 46.1 | 197°43.4 29.6 | 213°39.7 00.0 - 
8 | 179°33.0 | 254°58.1 24.1 | 317°52.4 46.6 | 212°45.6 29.5 | 228°42.0 00.0 se aie iis oe 
9 194°35.5 | 269°58.4 ++ 23.8 | 332°53.2 ++ 47.1 | 227°47.8 ++ 29.4 | 243°44.3 19°00.0 Mars 130°13.4 10:50 
10 209°37.9 | 284°58.6 23.5 | 347°54.0 47.7 | 242°50.0 29.3 | 258°46.6 18°59.9 Jupiter 33°20.5 17:51 
11 | 224°40.4 | 299°58.9 23.3 2°54.8 48.2 | 257°52.3 29.3 | 273°48.9 59.9 Sarin 40°14.1 1648 
12 | 239°42.9 | 314°59.2 $26°23.0 17°55.5  $§15°48.7 | 272°54.5 $14°29.2 | 288°51.2 $18°59.8 
13 | 254°45.3 | 329°59.6 22.7 | 32°56.3 49.2 | 287°56.7 29.1 | 303°53.5 59.8 || Nov 20 Sat SHA — Mer.pass 
14 | 269°47.8 | 344°59.9 22.4 | 47°57.1 49.8 | 302°58.9 29.0 | 318°55.8 59.7 Venus 75° 42.5 15:00 
15 | 284°50.3 0°00.2 ++ 22.1 | 62°57.9 ++ 50.3 | 318°011 ++ 28.9 | 333°58.1 ++ 59.7 Mars 138° 32.9 10:48 
16 | 299°52.7 | 15°00.5 21.8 | 77°58.6 50.8 | 333°03.3 28.8 | 349°00.4 59.7 Jupiter 33°14.6 17:48 
17 | 314°55.2 30° 00.8 21.5 92°59.4 51.4 | 348°05.5 28.7 4°02.7 59.6 Saturn 49° 10.3 16:44 
1s | 329°57.7 | 45°01.1 $26°21.2 | 108°00.2 $15°51.9 3°07.7 $14°28.6 19°05.0  $18°59.6 Horizontal parallax 
19 | 345°00.1 60°01.4 20.9 | 123°00.9 52.4 18°09.9 28.5 34°07.3 59.5 Venus: 03 
20 0°02.6 75°01.7 20.6 | 138°01.7 52.9 33°12.1 28.4 | 49°09.6 59.5 Mars: 0.1 
21 15°05.1 90°02.1 ++ 20.3 / 153°025 ++ 53.5 48°14.3 ++ 283 64°11.9 + + 59.5 
22 30°07.5 | 105°02.4 20.0 | 168°03.3 54.0 63°16.5 28.2 | 79°14.2 59.4 
23 45°10.0 | 120°02.7 19.6 | 183°04.0 54.5 78°18.8 28.1 94°16.5 59.4 
Mer.pass.:20:00 v0.3 d0.3 m-4.4 v0.8 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 
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2021 November 18 to Nov. 20 



















































































































































































h Sun Moon 
Thu GHA Dec GHA H Dec d HE Lat. Twilight s Sunrise Sunset 5 Twilight 
0 183°43.2 $§19°13.2 | 18°11.2 15.0 N13°178 11.7 54.4 pau eM Civil Nau 
1 198° 43.1 13.8 32°45.2 5.0’ 13°29.5 Lf 54.4’ N 72° 07:14 08:54 —_ _ 4:36 6:16 
2 213° 43.0 14.4 47° 19.2 5.0" 13°41.2 1.6’ 54.3’ N 70° 07:02 08:28 10:20 13:10 15:02 16:27 
3 228 42.8 15.0 61°53.2 4.9 13°52.7 11.5' 54.3! 68° 06:53 08:08 09:33 13:57 15:22 16:37 
4 283) 427 15.6 76 (27.1 4.9 14.042 1.5' 54.3 66° 06:44 07:52 09:03 14:27 5:38 6:46 
5 258° 42.6 16.2 91°00.9 4.8 14°15.7 11.4 54.3 64° 06:37 07:39 08:41 14:49 15:51 16:53 
6 273°42.4 $19°16.8 105° 34.8 4.8 N14°27.1 11.4 54.3’ 62° 06:31 07:27 08:23 15:07 6:03 6:59 
7 288° 42.3 17.3 120°08.5 4.8 14°38.4 1.3’ 54.3’ 60° 06:25 07:18 08:08 15:22 16:12 17:05 
9 318° 42.0 18.5 | 149°16.0 147 15°00.9 11.2’ 54.3' 56° | 06:16 07.02 07.45 16:45 6.28 7415 
10 333 °41.9 19.1 163° 49.7 4.6 1512.0 11! 54.3 54° 06:11 06:55 07:35 15:55 16:35 17:19 
11 348°41.8 19.7 | 178°23.3 14.6 15°23.1 11.0' 54.3 52° | 06-07. 06-49 «07.27 16.03 16-41 17.23 
12 3°41.6  $19°20.3 | 192°569 146° N15°34.1 1.0' 54.3" 50° | 06:04 06:43 07:19 16:11 6:47 7:27 
13 18°41.5 20.9 207°30.4 4.5' 15° 45.0 10.9’ 54.2 45° 05:55 06:31 07:03 16:27 16:59 17:35 
14 33°41.4 21.5 222°03.9 4.5' 15°55.9 10.8’ 54.2 ° ; ; ; : < 5 
15 48°41.2 * 22.1 | 236°37.4 4.4’ 16°06.7 0.8° 54.2 " Ee a ao eae oS ae nes 
16 63°41.1 22.6 | 251°10.8 4.4' 16°17.5 10.7’ 54.2 ° . : : : ‘ ; 
7 78°41.0 03.2 765°44.1 a3) 16°28.1 06 54.2 30 05:34 06:03 06:28 17:02 17:28 17:57 
: : . : : iy : 20° 05:21 05:48 06:11 17:19 7:43 8:10 
18 93° 40.8 $19°23.8 280° 17.5 4.3 N16° 38.7 0.6" 54.2 N 10° 05:08 05:34 05:56 17:35 17:57 18:23 
ps oe 24.4 294°50.7 4.3 16°49.3 10.5'° 54.2 0° 04:54 05:20 05:42 17:49 18:11 18:37 
40.6 25.0 309° 24.0 4.2 16°59.7 0.4' 54.2 ° : ; ; . . ' 
21 138° 40.4 * 25.6 323°57.2 4.2 17°10.1 10.3’ 54.2 ° a eee ee oc eee i. 7 
22 153°40.3 26.2 338° 30.3 4.1 17°20.4 10.3’ 54.2 ° : : : : : : 
23 168°40.1 26.7 | 353°03.4 141 17°30.7 10.2" 54.2 oe ee, ee a vores 
35 03:41 04:15 04:43 18:48 9:16 9:51 
SD.=16.2 d=-0.6 S.D.=14.8 40° 03:22 04:01 04:31 19:00 19:31 20:10 
7 45° 02:58 03:43 04:17 19:15 9:49 20:34 
Fri GHA Dec GHA v Dec d HP 3 
- 2 = : S50° | 02:26 03:20 03:59 | 19:32 20:12 21:07 
0 183° 40.0 $19°27.3 7736.4 4.0) N17" 40.8 0.1 54.2 52° 02:09 03:08 03:51 19:41 20:24 21:24 
1 198 "39.9 27.9 2209.4 4.0" 1750.9 0.1' 54.1 54° 01:47 02:55 03:42 19:50 20:37 21:46 
2 213 39.7 28.5 36°42.4 3.9" 18" 00.9 10.0" 54.1 56° 01:19 02:40 03:31 20:01 20:52 22:16 
3 228 39.6 + 29.1 5115.3 3.9" 18° 10.9 9.9" 54.1 58° 00:30 02:22 03:19 20:13 21:11 23:1 
4 243° 39.5 29.6 65°48.1 3.8 18° 20.7 9.8 54.1 S 60° 01:59 03:05 20:27 21:34 
5 258° 39.3 30.2 80°20.9 3.8’ 18°30.5 9.7’ 54.1 
6 273°39.2 §19°30.8 94°53.7 3.77 -N18°40.2 9.7 = 54.1 Lat. Moonrise Moonset 
7 288° 39.0 31.4 | 109°26.4 3.7’ 18°49.8 9.6 54.1 Thu Fri Sat Thu Fri Sat 
8 303°38.9 31.9 123°59.0 3.6’ 18°59.3 9.5’ 54.1 N 72° 3:10 08:42 
9 318 °38.8 * 32.5 138° 31.6 3.6" 1908.8 9.4" 54.1 N 70° 3:47 12:38 08:07 0:49 
10 333° 38.6 33.1 153° 04.2 3.5 19°18.2 9.3 54.1 ° 3 ; . : 
11 348° 38.5 33.7 167°36.7 3.5’ 19°27.5 9.2’ 54.1 e — nee oo vee 
: ; : : ; ; . 66° 4:33 14:18 13:51 07:24 09:1 1:15 
12 3° 38.3 $19°34.2 182°09.1 3.4" N19° 36.7 9.2’ 54.1 64° 4:49 14:44 14:38 07:09 08:46 10:28 
13 18°38.2 34.8 196°41.5 3.4’ 19°45.8 9.1’ 54.1 62° 5:03 15:04 15:09 06:56 08:26 09:58 
- oe a peers = cae a S| 60° 5:14 15:21 15:32 06:46 08:10 09:35 
16 63°37.8 S65 :| 207184 430" “Soeiae ser Sea,|/ NS, |) ee fee eel | eee ree ee 
17 78°37.6 37.1 254°50.6 3.2" 20°21.4 37° 54.0' 56° 5:33 15:47 16:06 06:28 07:45 09:02 
p 7 5 : 54 5:41 15:58 = 16:20 | 06:21 «= 07:35 ~=—(08:49 
18 93°°37.5 $19°37.7 269" 22.8 3.1 N20°30.1 8.6" 54.0! 52° 5:48 16:07 16:32 06:15 07:27 08:37 
19 108 °37.3 38.2 283"'54.9 3.1' 20" 38.7 8.5" 54.0" 50° 5:54 16:15 16:42 06:09 07:19 08:27 
a peat =a 8 an ai a | 45° 6:08 16:33 17:04 | 05:57 07:02 + ~—08:06 
22 153°36.9 40.0 327°30.8 2.9’ 21°03.9 8.3" 54.0" N en. 6:19 16:48 17:22 05:47 06:48 07:49 
23 168°36.7 40.5 | 342°02.7 12.9" 21°12.1 8.2" 54.0" 35 O20) -AROR  ahEat | One 00:86). ©) 07:84 
30° 6:38 17:12 17:50 05:30 06:26 07:22 
SD.=16.2 d=-0.6 $.D.=14.7 20° 6:52 17:31 18:12 05:17 06:09 07:01 
N 10° 7:06 17:47 18:32 05:06 05:54 06:43 
Sat — ; = = : est d HE o° | 17:18 18:03 18:50 | 04:56 05:40 06:26 
0 183° 36.6 19°41.1 356° 34.6 2.8" N21° 20.3 8.1’ 54.0’ ° . ; : : : ‘i 
aL 198°36.5 41.7 11°06.4 2.8" 21° 28.3 8.0' 54.0 a iB ae coe ee Looe oe 
2 213°36.3 42.2 25°38.1 77 91°36.3 79) 54.0’ 20 7:44 18:35 19:28 04:34 05:11 05:50 
3 728° 36 2 : 428 40°09.8 07 91°44 1 78° 54.0" 30° 7:59 18:55 19:51 04:21 04:54 05:30 
A 543° 36.0 43.4 54°414 76 91°51.9 77! 54.0" 35° 8:08 19:06 20:04 04:14 04:44 05:17 
a at a oisa ae ates on ea 40° 8:18 19:19 20:20 04:05 04:32 05:04 
; 273°35.7 519°44.5 83°44.5 25) N22°07.1 75) 54.0" al ion a oe oe see ai 
7 288° 35.6 45.0 98°16.0 2.5' 22°14.6 7.4’ 54.0’ : aA ie oe ee ab ae wet 
8 303° 35.4 45.6 112°47.5 2.4' 22°21.9 7.3’ 54.0’ ° : ; : ; pts ve 
9 318°35.3 - 462 127°18.8 2A 99°99.2 72 54.0" 54 8:59 20:13 21:25 03:33 03:47 04:07 
10 333°35.1 46.7 141°502 93° 09° 36.4 71 54.0' 56° 9:08 20:25 21:40 03:26 03:38 03:55 
1 348°35.0 473 156°21 5 23" 39° 43.4 70' 54.0" 58 9:18 20:39 21:57 03:19 03:28 03:41 
. . . : . : . S 60° 9:29 20:54 22:18 03:10 03:16 03:24 
12 3°34.8 $19°47.8 170°52.7 2.2’ N22°50.4 6.9’ 54.0’ 
13 18°34.7 48.4 185° 23.9 2.2' 22°57.2 6.8’ 54.0’ Sun Moon 
14 33° 34.5 49.0 199°55.0 2.1’ 23°04.0 6.7’ 54.0’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 48° 34.4 * 49.5 214° 26.1 2.1 23°10.6 6.6" 54.0’ y oo 19h Pass Upper Lower 14-16 
16 63° 34.2 50.1 228°57.2 2.0’ 23°17.2 6.5’ 54.0’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 99-99% 
17 oe se cis oy aa sed oe 18 14:53 14:47 11:45 93:29 11:07 = 
18 93°33.9 §19°51.2 | 257°59.1 11.9' N23°30.0 6.3’ «54.0 fo) tap: dase | das aa si | | 
19 108°33.8 51.7 | 272°30.0 11.9" 23°36.2 6.2 54.0" oo | 1426 14490 11:46 | 0044 1238 | \ 
20 123°33.6 52.3 | 287°00.8 1.8" 23°42.3 6.1' 54.0 ; ; — 
21 138°33.4 + 52.8 301°31.6 1.8’ 23° 48.3 6.0’ 54.0’ 
22 153°33.3 53.4 316°02.4 ae 23°54.3 5.9’ 54.0’ 
23 168° 33.1 54.0 330° 33.1 1.7’ 24°00.0 5.7’ 54.0’ 
SD.=16.2_ d=-0.6 S.D.=14.7 
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November 21, 22, 23 (Sun., Mon., Tue.) 






















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 60°12.4 | 135°03.0 $26°19.3 | 198°04.8 $15°55.1 | 93°21.0 $14°28.0 | 109°18.8 $18°59.3 Alpheratz 357°37.2.—-29°12.8 
1 75°14.9 | 150°03.3 9.0 | 213°05.6 55.6 | 108°23.2 27.9 | 124°21.1 59.3 Ankaa 353°09.5 = -42°11.5 
2 90°17.4 | 165°03.7 8.7 | 228°06.4 56.1 | 123°25.4 27.9 | 139°23.4 59.2 Schedar 349°33.6 56° 39.6 
3 105°19.8 | 180°04.0 ++ 184 | 243°07.1 ++ 56.6 | 138°276 -+ 27.8 | 1549257 ++ 59.2 Diphda 348°49.7.—-17°52.1 
4 120°22.3 | 195°04.3 8.1 | 258°07.9 57.2 | 153°29.8 27.7 | 169°28.0 59.2 Achernar 335°21.7 —--57°07.8 
5 135°24.8 | 210°04.7 7.8 | 273°08.7 57.7 | 168°32.0 27.6 | 184°30.3 59.1 Hamal 327°53.8 =—.23°34.0 
6 150°27.2 | 225°05.0  $26°17.5 | 288°09.4  $15°58.2 | 183°34.2  $§14°27.5 | 199°32.6  $18°59.1 Polaris 314°45.0 89°21.4 
7 165°29.7 | 240°05.4 7.2 | 303°10.2 58.7 | 198°36.4 27.4 | 214°34.9 59.0 Acamar — 315°13.4 -40° 13.1 
8 | 180°32.2 | 255°05.7 6.9 | 318°11.0 59.3 | 213°38.6 27.3 | 229°37.2 59.0 Menkar 314 °08.5 4710.5 
9 | 195°34.6 | 270°06.0 -+ 16.6 | 333°117 15°59.8 | 228°408 ++ 27.2 | 244°305 ++ 58.9 Mirfak — 308°31.4 = 49°56.3 
10 | 210°37.1 | 285°06.4 6.3 | 348°125  16°00.3 | 243°43.0 27.1 | 259°41.7 58.9 Aldebaran = 290°42.2 0 16°33.2 
11 | 225°39.5 | 300°06.7 5.9 3°13.3 00.8 | 258°45.2 27.0 | 274°44.0 58.9 Rigel 281 '06.0— -8'10.6 
12 | 240°42.0 | 315°07.1 $26°15.6 | 18°14.1 $16°01.4 | 273°47.4 $14°26.9 | 289°46.3  $18°58.8 ie pa Seas 
13 | 255°44.5 | 330°07.4 5.3 | 33°14.8 01.9 | 288°49.6 26.8 | 304°48.6 58.8 Eintiin “o7etGae.. <Beears 
14 | 270°46.9 | 345°07.8 5.0 | 48°15.6 02.4 | 303°51.8 26.7 | 319°50.9 58.7 ‘alMilamer “COE°AG G “eas 
15 | 285°49.4 0°08.1 +--+ 147 | 63°164 ++ 02.9 | 318°540 ++ 266 | 334°53.2 ++ 587 Bee Behe aon 
16 | 300°51.9 | 15°08.5 4.4 | 78°17.1 03.5 | 333°56.2 26.5 | 349°55.5 58.6 ‘Canopus 263°53.1 -52°42.2 
fo} ° ° ° fo} * s 
17 | 315°54.3 | 30°08.8 4.0 | 93°17.9 04.0 | 348°58.4 26.4 4°57.8 58.6 iia t9Egoon os F.cleeaae 
1g | 330°56.8 | 45°09.2 $26°13.7 | 108°18.7 $16°04.5 4°00.6  $14°26.3 | 20°00.1 $18°58.6 Adhara 255°07.6  -28°59.9 
19 | 345°59.3 | 60°09.6 3.4 | 123°19.4 05.0 | 19°02.8 26.2 | 35°02.4 58.5 Procyon 244°53.3 5°10.2 
20 1°01.7 75°09.9 3.1 | 138°20.2 05.5 34°05.0 26.1 50°04.7 58.5 Pollux  243°20.3 27°58.3 
21 16°04.2 | 90°10.3 ++ 128 | 153°210 ++ 061 | 49°07.2 ++ 260 | 65°07.0 ++ 584 Avior 2349154  -59°34.4 
22 31°06.7 | 105°10.7 2.4 | 168°21.7 06.6 64°09.4 26.0 80°09.3 58.4 Suhail 222°48.1 -43°30.9 
23 46°09.1 120°11.0 2.1 183° 22.5 07.1 79°11.6 25.9 95°11.6 58.3 Miaplacidus 221°38.5 -69° 48.0 
Mer.pass.:19:56 v0.3 d0.3 m-4.4 v0.8 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Alphard 217°50.2 -8°45.0 
Regulus 207° 37.2 1°51.7 
Dubhe oes 61°37.8 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec . 6 
Denebola 82° 27.8 4°27.1 
0 61°11.6 | 135°11.4 $§26°11.8 | 198°23.3 $16°07.6 | 94°13.8 $14°25.8 | 110°13.9 $18°58.3 Gienah 175°464 —--17°39.5 
1 76°14.0 | 150°11.8 11.5 | 213°24.0 08.2 | 109°16.0 25.7 | 125°16.2 58.3 Acrux 173°03.3--63°12.8 
2 91°16.5 | 165°12.2 11.2 | 228°24.8 08.7 | 124°18.2 25.6 | 140°18.5 58.2 Gacrux 171°548  -57°138 
3 106°19.0 | 180°125 ++ 108 | 243°256 ++ 09.2 | 139°20.4 ++ 25.5 | 155°208 -+ 582 Alioth 166°15.7 55°50.4 
4 121°21.4 | 195°12.9 10.5 | 258°26.3 09.7 | 154°22.6 25.4 | 170°23.1 58.1 Spica 158°253 -11°16.3 
5 136°23.9 | 210°13.3 10.2 | 273°27.1 0.2 | 169°24.8 25.3 | 185°25.4 58.1 Alkaid 152°545  49°12.2 
6 151°26.4 | 225°13.7 $§26°09.9 | 288°27.9 $16°10.8 | 184°27.0 $14°25.2 | 200°27.7 $18°58.0 Hadar  148°40.2 —_-60°28.4 
7 166°28.8 | 240°14.1 09.5 | 303°28.6 1.3 | 199°29.2 25.1 | 215°29.9 58.0 Menkent 148°01.0 = -36°28.4 
8 181°31.3 | 255°14.5 09.2 | 318°29.4 1.8 | 214°31.4 25.0 | 230°32.2 57.9 Arcturus  145°50.6 9°04.2 
9 196°33.8 | 270°14.9 ++ 08.9 | 333°30.2 ++ 12.3 | 229°33.6 ++ 249 | 245°345 ++ 57.9 Rigil Kent. 39°44.5 -60°55.3 
10 | 211°36.2 | 285°15.3 08.5 | 348°30.9 2.8 | 244°35.8 24.8 | 260°36.8 57.9 Kochab 137°21.0 ~—- 74°03.9 
11 | 226°38.7 | 300°15.7 08.2 3°31.7 3.4 | 259°38.0 24.7 | 275°39.1 57.8 Zuben'ubi 136°59.2 = -16° 07.8 
12 | 241°41.2 | 315°16.1 $26°07.9 | 18°32.5 $16°13.9 | 274°40.2 $14°24.6 | 290°41.4 $18°57.8 Alphecca  126°06.3 26°38.6 
13. | 256°43.6 | 330°16.5 07.5 | 33°33.2 4.4 | 289°42.4 24.5 | 305°43.7 57.7 Antares 112°19.4 — -26°28.7 
14 | 271°46.1 | 345°16.9 07.2 | 48°34.0 4.9 | 304°44.6 24.4 | 320°46.0 57.7 Atria 107°16.5 — -69° 03.9 
15 286° 48.5 0°17.3 -+ 06.9 63° 34.7 ++ 15.4 | 319°46.8 ++ 24.3 | 335°48.3 ++ 57.6 Sabik 02°06.1 — - 545.0 
16 | 301°51.0 | 15°17.7 06.6 | 78°35.5 6.0 | 334°49.0 24.2 | 350°50.6 57.6 Shaula 96°14.30 -37°07.1 
17 | 316°53.5 | 30°18.1 06.2 | 93°36.3 6.5 | 349°51.2 24.1 5°52.9 57.6 Rasalhague = 96 "01.3 27328 
1s | 331°55.9 | 45°18.5 $26°05.9 | 108°37.0 $16°17.0 4°53.4 §14°24.0 | 20°55.2 $18°57.5 3 Beis coe ee 
19 | 346°58.4 | 60°18.9 05.5 | 123°37.8 7.5 19°55.6 23.9 | 35°57.5 57.5 one ree anode 3 SAS AR A 
20 2°00.9 | 75°19.3 05.2 | 138°38.6 8.0 | 34°57.8 23.8 | 50°59.7 57.4 ‘i a eset ¢ se e Ss 
21 17°03.3 | 90°19.7. ++ 04.9 | 153°39.3 ++ 18.5 50°00.0 ++ 23.7 | 66°020 ++ 57.4 ee elt eee 
22 32°05.8 | 105°20.1 04.5 | 168°40.1 9.1 | 65°02.2 23.6 | 81°04.3 57.3 Beek Sao Sean 
° ° ° ° bs bs * 
23 47°08.3 | 120°20.6 04.2 | 183°40.8 9.6 | 80°04.4 23.5 | 96°06.6 57.3 Beek: geo cane 
Mer.pass.:19:52 v0.4 d0.3 m-4.4 v0.8 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Enif 33°41.4 9°58.6 
AINa'ir —-27°36.2-— -46°51.6 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.6 
0 62°10.7 | 135°21.0  $26°03.9 | 198°41.6 $16°20.1 | 95°06.6 $14°23.4 | 111°08.9  $18°57.2 ay oe aaa 
1 77°13.2 | 150°21.4 03.5 | 213°42.4 20.6 | 110°08.8 23.3 | 126°11.2 57.2 aka 132% me 104 
2 92°15.7 | 165°21.8 03.2 | 228°43.1 21.1 | 125°11.0 23.2 | 141°13.5 57.2 Nov 21 Sun SHA Mer.pass 
3 107°18.1 | 180°223 ++ 028 | 243°43.9 ++ 21.6 | 140°13.2 ++ 23.1 | 1569158 -+ 57.1 Venus _—-74°50.6 14:59 
4 122°20.6 | 195°22.7 02.5 | 258°44.6 22.2 | 155°15.3 23.0 | 171°18.1 57.1 Mars  137°52.4 10:47 
5 137°23.0 | 210°23.1 02.1 | 273°45.4 22.7 | 170°17.5 22.9 | 186°20.4 57.0 Jupiter —-33°08.5 17:44 
6 152°25.5 | 225°23.6  $26°01.8 | 288°46.2  $16°23.2 | 185°19.7 $14°22.8 | 201°22.7 $18°57.0 Saturn __49°06.3 16:40 
7 167°28.0 | 240°24.0 01.5 | 303°46.9 23.7 | 200°21.9 22.7 | 216°24.9 56.9 
8 | 182°30.4 | 255°24.4 01.1 | 318°47.7 24.2 | 215°24.1 22.6 | 231°27.2 el | ca Khe seen oe 
9 197°32.9 | 270°24.9 ++ 00.8 | 333°484 ++ 24.7 | 230°263 ++ 225 | 2469295 ++ 568 Mars 137°11.7 10:46 
10 212°35.4 | 285°25.3 00.4 | 348°49.2 25.3 | 245°28.5 22.4 | 261°31.8 56.8 Jupiter 33°02.3 17:40 
11 | 227°37.8 | 300°25.8 26°00.1 3°50.0 25.8 | 260°30.7 22.3 | 276°34.1 56.8 Sutarn.. 74°02 5 16.37 
12 | 242°40.3 | 315°26.2 $25°59.7 | 18°50.7 $16°26.3 | 275°32.9 $14°22.2 | 291°36.4 $18°56.7 
13 257°42.8 | 330°26.7 59.4 33°51.5 26.8 | 290°35.1 22.1 | 306°38.7 56.7 Nov 23 Tue SHA Mer.pass 
14 272°45.2 | 345°27.1 59.0 48°52.2 27.3 | 305°37.3 22.0 | 321°41.0 56.6 Venus 73°10.3 14:58 
15 | 287°47.7 0°27.6 ++ 58.7 | 63°53.0 ++ 27.8 | 320°39.5 ++ 21.9 | 336°43.3 ++ 56.6 Mars 136°30.9 10:45 
16 | 302°50.2 | 15°28.0 58.3 | 78°53.8 28.3 | 335°41.6 21.8 | 351°45.6 56.5 Jupiter = 32°55.9 17:37 
17 317°52.6 30° 28.5 58.0 93°54.5 28.9 | 350°43.8 21.7 6°47.8 56.5 Saturn 48° 58.2 16:33 
18 | 332°55.1 | 45°29.0  $25°57.6 | 108°55.3 $16°29.4 5°46.0 $§14°21.6 | 21°50.1 $18°56.4 Horizontal parallax 
19 347°57.5 60° 29.4 57.3 | 123°56.0 29.9 20° 48.2 21.5 36°52.4 56.4 Venus: 0.3 
20 3°00.0 | 75°29.9 56.9 | 138°56.8 30.4 | 35°50.4 21.4 | 51°54.7 56.3 Mars: 0.1 
21 18°02.5 | 90°30.4 ++ 56.6 | 153°575 ++ 309 | 50°526 ++ 213 | 66°570 ++ 563 
22 33°04.9 | 105°30.8 56.2 | 168°58.3 31.4 | 65°54.8 21.2 | 81°59.3 56.3 
23 48°07.4 | 120°31.3 55.9 | 183°59.1 31.9 | 80°57.0 21.1 | 97°01.6 56.2 
Mer.pass.:19:48 v0.4 d0.3 m-4.4 v0.8 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 
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021 November 21 to Nov. 23 






















































































































































































h 
Sun Sun 
GHA 5 M 
le 
0 183°33.0 c GHA oon 
1 , $19°5 y 
a 198° 32.8 4.5 | 345°03.8 Dec 4 
3 213°32.7 55.1 350°34.4 11.6° N24°05.7 ne 
228°32.5 : 55.6 14°05.0 11.6’ 24°113 5.6’ 54.0’ Lat. Twilight 
243°32.4 56.2 28°35. 11.6’ 54°16, 5.5’ 54.0" Naut. Civi Sunri 
5 ae 56 35.5 11.5’ 16.8 ; .0 N 72° ivil unrise S — 
258° 32.2 7 43°06 5 24°9 5.4 54.0" 07:24 unset Twilight 
6 6 57.3 7 0 = 11.5 2.1 5.3" : N 70° : 09:08 Civil 
273°32 57°3 24° 54.0’ 70 : = ! N 
7 1 §19° 6.5 11.4’ 27.4 5 0 07:11 suit’ 
8 ae a watege At, 24°32.5 ar 54.0’ a 07:01 ae 10:47 | 12 , 4:23 S07 
03°31.7 86°37, 4’ N2a° 54.0’ 6 :; ea ae : 
9 . 37.2 24°37.5 : 06:51 09:48 14:52 
318° 31.6 58.9 101° 11.3’ aah 5.0’ 64° 0 08:00 09: 13:44 16:20 
10 : 19°5 07.6 113" 24°42.4 , 54.0’ 5 16:44 07: 9:14 : 15:14 : 
333°31.4 9.4 | 115° 1.3 34° 4.8 , 62 06: 7:46 08: 14:17 : 16:31 
nn | 340s 20°00. a ae ae ar a pel tee oes ae oe ae 
0.5 ; 11.2’ : 4.6' i N 58° : 7:24 : 15:01 : 16:48 
3°31.1 144° 38.3 24°56 54.0’ 58 : 08:15 5:57 
13 $20°0 11.2' 5 45 06:25 15:16 6:55 
18°30.9 1.1 | 159° 25°0 . 54.0" 56° 07:15 16:08 
14 : 08.5 : 0.9 44 : 06:20 08:02 : 17:01 
33°30.8 01.6 173° 11.2 N25° 4 54.0’ 54° ; 07:07 : 15:30 : 
15 Y 38.6 ; 25°05.3 ; 06:16 07:51 16:17 
48°30.6 02.2 188° 11.1 25°09. 4.3' j 52° : 07:00 : 15:41 ; 17:06 
16 ’ . 08.7 5 5°09.5 54.0 06:12 07:41 6:25 
63°30.5 02.7 | 202° 11.1 35° 42 54.0’ 50° 06:54 15:51 711 
17 deans 03.3 ete 11.0’ oe 4.0’ so 45° ce 06:48 | 16:00 er 17:16 
: 93°30.1 Pn a 931°38.8 a ee 39 54.0" |] N 40° ao 06.35 «07.07 e ae 7s 
108° 30.0 4.3 246° 4 25°9 : 8" 54.0" 35° : 06:24 125 16: :24 
20 . 6°08.7 51 3.7 : 05:43 06:53 ‘57 17. 
123°29.8 04.9 | 260° 10.9"  -N25° 7 54.0" 30° 06:14 16:39 33 
21 : 0°38.7 25° 28.8 : 05:36 06:41 17:08 
138° 29.7 05.4 | 275° 10.9" eas. 3.6" 20° 06:05 16:51 17:41 
22 : : 5°08.6 25° 32.3 54.0’ 05:23 06:31 7:18 
153°29.5 06.0 | 289° 10.9' 55°35, 3.4 : N 10° : 05:50 : 17:01 : 7:49 
23 | 168°293 | ee 2 a lee va oe) we we 3 
Sp.=162. d = eae. Ge a ee s10° | 04:30 oo ee | ie ee 
=-0. y Cae. 1 ; : 05: : 2 
Mon | ___GHA SD = #5130 S40 ae | ae Gs See Ieee =. 
0 183°2 Dec GHA =14.7 35° 03:55 04:26 5:12 18.21 8:27 8:54 
1 9.2 §20° v 5 03:39 04: 04:53 18:45 
2 198°29.0 07.6 | 333°07.8 Dec d 40 03:19 4:14 04.42 18:40 19-06 19:13 
3 213°28.8 a 347° 37.6 10.8’ N25°48.0 HP 45° 02:55 an 04:29 a 9:19 19:38 
228° 28.7 8.6 2°07, 10.7’ een 2.8" ; S 50° :40 04: 9:03 ; 9:54 
4 ; : 07.3 ; 25°50.8 54.0 02:2 4:15 : 19:35 ; 
243°28.5 09.2 16° 10.7 oar 27° 52° :20 03:1 19:19 : 20:14 
5 . 37.0 ; 25°53.4 54.0’ 02:0 16 03:5 9:54 : 
258°28 4 car '| aes te 953.4 2.6" hee ae me. | 158 ee 
6.6 25°56. peo 01: 0408: 37 20: 
: 273° 28 10.2 | 45°36 10.7 25° ee ee 56° a ieee a) ae ee eee 
7 2 ~~ §20° 3 ~©10.6’ 58.4 24" 01:06 03:38 20:30 
288° 28.0 10.8 | 60°05.9 26°00.7 4’ 54.0" 58° 02:34 03:27 19:56 20:44 aie 
303°27.9 11.3 aAbae 10.6’ N26° : 2.2’ 54.0" S 60° 02:15 : 20:07 i 21:56 
9 11 355 10.6’ 26°02.8 01: 03:14 ; 21:00 
ie 318°27.7 8 39°05.0 0.6 26°04 2.1 54.0" 1:50 02:59 20:20 >1.20 22:30 
333°27.5 - 124 | 103°34. 10.6' a 9 2.0 oo at 20:35 
11 | 348°27.4 129 | itee0et 108 ae 54.0 elie Gone 2 Ban = 
: 4.1 ae 08.6 Si 0 M 
: 3°27.2 ay a 132°33.6 ce 26°10.2 17 54.0’ N 72° on Tue Sun Moonset 
| a b Seng. aes or N 70° Mon Tue 
15 33°26.9 14.5 161°32.6 10.5’ N26°13.2 1.5 54.1’ 68° 
- 48° 26.7 15.0 | 176°02.1 10.5’ 26°14. 14 54.1" 66° 
63° - 155 ee 10.4’ ; 5 1.2’ y 64° 
17 eee 16.1 a. 31.5 10.4’ 26°15.7 11 54.1’ ae 4:30 
3 ‘ 5°00.9 oe 26° 16.7 Lo OAT 5:2 
7 ss 166 Bieans ie Breit a Lo’ 54.1 60° ae 1548 16-46 12:17 
108° 26.0 O° 17.1 233° 4 26°18 0.9 54.1' N 58° 16:26 17:2 11:27 12: 
= 123°25.8 Pelee, ee stra 07° 54.1’ ee | cee. ees = 3 | 10:56 — ae 
138°25.7 18.2 | 262°58. 10.4’ : L 0.6" , 54° :34 17-15 ‘49 10:33 ; 2:54 
22 : ea 58.5 10.4’ 26° 19.6 7 54.1 6:50 ; 18:10 , 11:38 
23 153°25.5 ee 277° 27.9 ppt 26° 20.0 0.5 54.1’ 52° 7:04 17:32 18:27 10:14 11:17 12:28 
168° 25.3 eee a aos 50° | i716 18.00 fe a cio dso 
SD.=16.2 d 7 | 306°26.6 ee 26° 20.5 0 ne ae 7:42 18:00 18:54 Spr 10:45 me 
= =-0.5 3 26°20.5 0.1 5A N 40° 18:27 19.20 09:32 0.32 11:35 
GHA SD= : -0.0' BAL 35° 8:02 18:48 , 09:08 10: 1:22 
0 ae Dec a .D.=14.7 : a6? 818 19.0 19:41 a :05 10:56 
1 3725.2 $20° 7 v 0 8:33 Me 19:58 a 09:44 
198°25.0 20.3 | 320° Dec 20° 19:21 08:32 : 10:35 
2 . 2 0°55.9 ; d 8:58 20:13 09:27 
213°24.8 0.8 335° 10.3 N26° HP N 10° 19:46 08:18 0:18 
3 . 2 5°25.3 ; 26°20.4 9:19 20:38 09:12 
i 228°24.6 1.3 | 349°54.6 10.3 26°20 0.2" 54.2 0° 9.39 20:09 91.00 07:54 08.46 10:02 
. 243° 24.5 * 21.8 4°23.9 10.3’ ae 03° 54.2" S 10° ‘ 20:29 21.20 07:33 08.24 09:37 
258° 24.3 22.3 18°53.3 10.3’ Sa -0.4’ 54.2’ 20° a 20:50 ai. 07:14 08:03 09:15 
: 273° 24.1 mee oo me eee fe le. ae 2) ee ee 
8 288° 23.9 23.4 47°51.9 3 26°18.0 70.7’ 54.2" 35° 91.00 21:38 29-97 06:34 Hen 08:34 
5 303°23.8 23.9 62°21.2 10.3’ N26°17.2 -0.8 54.2’ 40° 21:18 21:53 99:42 06:10 ee 08:11 
o 318°23.6 a4 nefenG a ee 0.9’ 54.2" 45° | 21.38 22:11 aad 05:56 ae 07:46 
333°23.4 . 9 91° . oe 26° 3 -1.0’ 5 ; 5 50° : 22:32 : 05:40 : 07:30 
ay |) Gas es 54 a ae ae ee oa Sl ee | ee ae 
i 3°23.1  $20° 59 | i016 103 26°12 a’ 542 sae | 2231 23:38 ee 05:3 bile 
i 18°22.9 26.5 | 134°47.9 26°11.0 a 54.2 56° a 23:28 oie 04:46 ae 06:25 
a 33°22.7 27.0 | 149°17.2 10.3’ N26°09.4 -1.6' 54.3" 58° | 23-0 23:45 - 04:33 05: 06:11 
48°22.5 275 | 163°46. 10.3' 36°07, -1.7' , S 60° ec = a 04:18 ee 05:56 
16 63°22.4 + 28.0 ee 10.4’ seas 18° 2 23:35 ae 00:07 04:00 04:51 05:39 
17 73°29.2 28.5 ae 10.4’ a -1.9’ SS ua 03:39 04:31 05:17 
18 — 29.0 245.3 10.4 03.8 0 -2.1' Sun BOA 04: 
i 93°22.0 Supe 207°14.7 ae 26°01.6 T 54.3’ Day Eqn.of Tim 49 
‘ 108°21.8 0°20.5 | 221°44.1 A 25°59 4 -2.2 54.3’ oo" € Mer. Moon 
e 123°21.7 30.0 | 236°13. ipa — open: 23’ 543? a 12 Be Mer.Pass 
21 gnes 3 13.5 1 i 5°57.0 24 7 ‘SS mm: as U i Age 
138°21.5 0.5 | 250° 0.4 25° 2.4' 54.3’ 2 ss_ | hhim pper — Low 
ay | “aeseora ee eee. aa 25°585 2.6 ane 21 | 142 14:04 ll ee ee Pee 
23 168°211 31.6 ea 10.4 ae 22:7’ 5 a 33 13:57 13-49 11:46 01:02 zmm_| 96-86% 
32.1 41.7 10.4’ 5°49.1  -2.8" ae 13:41 11:46 13:26 ax 
SD.=16 294°11 : 25°4 . 54.4 13:32 01:51 : / 
“2 = 2 10.5’ 6.2 2.9" 11:46 14:16 ( ) 
=0.5 ee ae oe ee 
S.D.=14.8 = 54.4 - 7 
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November 24, 25, 26 (Wed., Thu., Fri.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 63°09.9 | 135°31.8  $25°55.5 | 198°59.8 $16°32.4 | 95°59.1 $14°21.0 | 112°03.9 $18°56.2 Alpheratz 357°37.2.—-29°12.8 
1 78°12.3 | 150°32.3 55.2 | 214°00.6 33.0 | 111°01.3 20.9 | 127°06.1 56.1 Ankaa 353°09.5 = -42°11.5 
2 93°14.8 | 165°32.7 54.8 | 229°01.3 33.5 | 126°03.5 20.8 | 142°08.4 56.1 Schedar 349°33.6  56°39.6 
3 108°17.3 | 180°33.2 ++ 54.4 | 244°02. ++ 34.0 | 141°05.7 ++ 20.7 | 157°10.7 ++ 56.0 Diphda 348°49.7.—--17°52.1 
4 123°19.7 | 195°33.7 54.1 | 259°02.8 34.5 | 156°07.9 20.6 | 172°13.0 56.0 Achernar 335°21.7_—--57°07.8 
5 138°22.2 | 210°34.2 53.7 | 274°03.6 35.0 | 171°10.1 20.5 | 187°15.3 55.9 Hamal 327°53.8 —-23°34.0 
6 153°24.6 | 225°34.7 $25°53.4 | 289°04.3  $16°35.5 | 186°12.3 $14°20.4 | 202°17.6 $18°55.9 Polaris 314°45.1 = 89°21.4 
7 | 168°27.1 | 240°35.2 53.0 | 304°05. 36.0 | 201°14.5 20.3 | 217°19.9 55.9 Acamar — 315°13.4-40° 13.1 
8 | 183°29.6 | 255°35.7 52.6 | 319°05.9 36.5 | 216°16.6 20.2 | 232°22.2 55.8 Menkar == 314°08.5 4710.5 
9 198°32.0 | 270°36.2 +--+ 52.3 | 3349066 -+ 37.0 | 2319188 ++ 201 | 247°244 ++ 55.8 Mirfak 308° 31.4 = 49°'56.3 
10 | 213°34.5 | 285°36.7 51.9 | 349°07.4 37.6 | 246°21.0 20.0 | 262°26.7 55.7 Aldebaran = 290" 42.2 16° 33.2 
11 | 228°37.0 | 300°37.2 51.6 4°08. 38.1 | 261°23.2 19.9 | 277°29.0 55.7 Rigel 281 '06.0 ~8 10.6 
12 | 243°39.4 | 315°37.7  §25°51.2 | 19°08.9  $16°38.6 | 276°25.4 $14°19.8 | 292°31.3  $18°55.6 Site Ses Seas 
13. | 258°41.9 | 330°38.2 50.8 | 34°09.6 39.1 | 291°27.6 19.7 | 307°33.6 55.6 ce dn Syinees . weeeare 
14 | 273°44.4 | 345°38.7 50.5 | 49°10.4 39.6 | 306°29.7 19.6 | 322°35.9 55.5 pre 75a “eas 
15 | 288°46.8 0°39.2 ++ 50.1 | 64°11. ++ 40.1 | 321°31.9 ++ 19.5 | 337°38.2 ++ 555 ea SOA 6 weog 
16 | 303°49.3 | 15°39.7 49.7 | 79°11.9 40.6 | 336°34.1 19.4 | 352°40.4 55.4 ‘ConopiE Deeoeaa. -esoas x 
° ° ° ° ° : a 
17 | 318°51.8 | 30°40.2 49.4 | 94°12.6 41.1 | 351°36.3 19.3 7°42.7 55.4 Gane! “navona: ©.ieean > 
1g | 333°54.2 | 45°40.7 $§25°49.0 | 109°13.4 $16°41.6 6°38.5 $§14°19.2 | 22°45.0 $18°55.3 Adhara 255°07.6 — -28°59.9 
19 | 348°56.7 | 60°41.2 48.6 | 124°14. 42.1 | 21°40.7 19.1 | 37°47.3 55.3 Procyon 244°53.3 5°10.2 
20 3°59.1 75°41.7 48.3 139°14.9 42.6 36° 42.8 19.0 52°49.6 55.3 Pollux 243°20.2 27°58.3 
21 19°01.6 | 90°42.3 ++ 47.9 | 154°156 ++ 43.1 | 51°450 ++ 189 | 67°519 ++ 55.2 Avior 2349154  -59°34.4 
22 34°04.1 105° 42.8 47.5 169° 16.4 43.7 66° 47.2 18.8 82°54.2 55.2 Suhail 222°48.0 -43°30.9 
23 49° 06.5 120° 43.3 47.2 184°17. 44.2 81°49.4 18.7 97°56.4 55.1 Miaplacidus 221° 38.4 -69° 48.0 
Mer.pass.:19:44 v0.5 d0.4 m-4.4 v0.8 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Alphard 217°50.2 -8°45.0 
Regulus = 207°37.2 1°51.7 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.4 61° 37.8 
Denebola 182°27.7 4°27.1 
0 64°09.0 | 135°43.8 $25°46.8 | 199°17.9 $16°44.7 | 96°51.6 $14°18.6 | 112°58.7  $18°55.1 Gienah 175°464 —--17°39.6 
1 79°11.5 150° 44.4 46.4 214° 18.6 45.2 111°53.7 18.5 128°01.0 55.0 Acrux 173° 03.3 -63°12.8 
2 94°13.9 | 165°44.9 46.0 | 229°19.4 45.7 | 126°55.9 18.4 | 143°03.3 55.0 Gacrux 171°548  -57°138 
3 109°16.4 | 180°45.4 ++ 45.7 | 244°20. ++ 46.2 | 141°58.1 ++ 183 | 158°056 ++ 54.9 Alioth  166°15.7 55°50.4 
4 124°18.9 | 195°46.0 45.3 | 259°20.9 46.7 | 157°00.3 18.2 | 173°07.9 54.9 Spica 158°253 -11°163 
5 139°21.3 | 210°46.5 44.9 | 274°21.6 47.2 | 172°02.5 18.1 | 188°10.1 54.8 Alkaid 152°545  49°12.2 
6 154°23.8 | 225°47.1 $25°44.5 | 289°22.4  $16°47.7 | 187°04.6 $14°18.0 | 203°12.4  $18°54.8 Hadar  148°40.2 —_-60°28.4 
7 169°26.3 | 240°47.6 44.2 | 304°23. 48.2 | 202°06.8 17.9 | 218°14.7 54.7 Menkent  148°01.0 — -36°28.4 
8 184°28.7 | 255°48.2 43.8 | 319°23.9 48.7 | 217°09.0 17.7 | 233°17.0 54.7 Arcturus 145°50.6 9°04.2 
9 199°31.2 | 270°48.7 ++ 43.4 | 334°246 ++ 49.2 | 232°11.2 ++ 176 | 2489193 ++ 547 Rigil Kent. 139°44.4 — -60°55.3 
10 | 214°33.6 | 285°49.3 43.0 | 349°25.4 49.7 | 247°13.4 17.5 | 263°21.6 54.6 Kochab 137°21.0 ~—-74°03.9 
11 | 229°36.1 | 300°49.8 42.7 4°26. 50.2 | 262°15.5 17.4 | 278°23.8 54.6 Zuben'ubi 136°59.2 —- -16° 07.8 
12 244°38.6 | 315°50.4 $25°42.3 19°26.9 $16°50.7 | 277°17.7. $14°17.3 | 293°26.1  $18°54.5 Alphecca 126° 06.3 26° 38.6 
13. | 259°41.0 | 330°50.9 41.9 | 34°27.6 51.2 | 292°19.9 17.2 | 308°28.4 54.5 Antares 112°19.4 — -26° 28.7 
14 | 274°43.5 | 345°51.5 41.5 | 49°28.4 51.7 | 307°22.1 17.1 | 323°30.7 54.4 Atria. 107°16.5 — -69°03.9 
15 | 289°46.0 0°52.0 -+ 411 | 64°29. ++ 52.2 | 322°24.2 ++ 17.0 | 338°33.0 ++ 54.4 Sabik 102°06.1 — -15° 45.0 
16 | 304°48.4 | 15°52.6 40.8 | 79°29.9 52.7 | 337°26.4 16.9 | 353°35.3 54.3 Shaula — 96°14.3. -37°07.1 
17 | 319°50.9 | 30°53.2 40.4 | 94°30.6 53.3 | 352°28.6 16.8 8°37.5 54.3 Rasalhague —-96°01.3 2°32.8 
5 % 3 : ks . . i 3 Eltanin  90°43.9 = 51°29.3 
1g | 334°53.4 | 45°53.7 §25°40.0 | 109°31.4 $16°53.8 7°30.8  $§14°16.7 | 23°39.8 $18°54.2 ee alae gy. aaeDS 6 
19 349°55.8 60°54.3 39.6 | 124°32. 54.3 22° 33.0 16.6 38°42.1 54.2 ae yes : ue ae aeoae a 
20 4°58.3 75°54.9 39.2 | 139°32.9 54.8 37° 35.1 16.5 53°44.4 54.1 ‘i he Fen LS SP ie 2 
21 20° 00.8 90°55.5 -- 38.9 | 154°33.6 -- 55.3 52°37.3 ++ 16.4 68°46.7. + 54.1 este pita Ree 
22 35°03.2 | 105°56.1 38.5 | 169°34.4 55.8 67°39.5 16.3 | 83°48.9 54.0 eee Leer aeane 
° ° ° ° . zi . 
23 50°05.7 | 120°56.6 38.1 | 184°35. 56.3 | 82°41.7 16.2 | 98°51.2 54.0 peck, Oueeeeae- angie 
Mer.pass.:19:40 v0.5 d0.4 m-4.4 v0.8 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Enif 33°41.4 9°58.6 
AI Na'ir —-27°36.2-—- -46°51.6 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29°30.6 
0 65°08.1 | 135°57.2 $25°37.7 | 199°35.9 $16°56.8 | 97°43.8 $14°16.1 | 113°535  $18°54.0 a ee ek 
1 80°10.6 | 150°57.8 37.3 | 214°36.6 57.3 | 112°46.0 16.0 | 128°55.8 53.9 ane : Detbe: 
2 95°13.1 | 165°58.4 36.9 | 229°37.3 57.8 | 127°48.2 15.9 | 143°58.1 53.9 || Nov 24 Wed SHA Mer.pass 
3 110°15.5 | 180°59.0 ++ 36.5 | 2449381 ++ 583 | 142°50.3 ++ 15.8 | 159°003  -+ 538 Venus —-72°21.9 14:57 
4 125°18.0 | 195°59.6 36.2 | 259°38.8 58.8 | 157°52.5 15.7 | 174°02.6 53.8 Mars  135°49.9 10:43 
5 140°20.5 | 211°00.2 35.8 | 274°39.6 59.3 | 172°54.7 15.5 | 189°04.9 53.7 Jupiter —-32°49.3 17:33 
6 155°22.9 | 226°00.8  $25°35.4 | 289°40.3 $16°59.8 | 187°56.9 $14°15.4 | 204°07.2 $18°53.7 Saturn _48°54.0 16:29 
7 170°25.4 | 241°01.4 35.0 | 304°41.1 17°00.3 | 202°59.0 15.3 | 219°09.5 53.6 
8 | 185°27.9 | 256°02.0 34.6 | 319°41.8 00.8 | 218°01.2 15.2 | 234°11.8 Bgeal| ey ay ee Aes aoe 
9 200°30.3 | 271°02.6 ++ 34.2 | 334°42.6 ++ 01.3 | 233°03.4 ++ 15.1 | 249°14.0 ++ 53.5 Mars  135°08.9 10:42 
10 | 215°32.8 | 286°03.2 33.8 | 349°43.3 01.8 | 248°05.6 15.0 | 264°16.3 53.5 Jupiter 32°42.6 17:36 
11 | 230°35.2 | 301°03.8 33.4 4°44.0 02.3 | 263°07.7 14.9 | 279°18.6 53.4 eerie, 4ePaae 16.26 
12 | 245°37.7 | 316°04.4 $25°33.0 | 19°44.8 $17°02.8 | 278°09.9 $14°14.8 | 294°20.9 $18°53.4 = 
13 260°40.2 | 331°05.0 32.6 34°45.5 03.3 | 293°12.1 14.7 | 309°23.1 53.3 Nov 26 Fri SHA Mer.pass 
14 275°42.6 | 346°05.6 32.2 49° 46.3 03.8 | 308°14.2 14.6 | 324°25.4 53.3 Venus 70°49.1 14:56 
15 | 290°45.1 °06.3 ++ 31.8 | 64°47.0 ++ 04.3 | 323°164 ++ 145 | 3399277 ++ 53.2 Mars 134°27.7 10:41 
16 | 305°47.6 | 16°06.9 31.4 | 79°47.7 04.8 | 338°18.6 14.4 | 354°30.0 53.2 Jupiter 32°35.7 17:27 
17 320°50.0 31°07.5 311 94° 48.5 05.3 | 353°20.8 14.3 9°32.3 53.1 Saturn 48° 45.4 16:22 
1g | 335°52.5 | 46°08.1  $25°30.7 | 109°49.2 $17°05.8 8°22.9 §14°14.2 | 24°34.5 $18°53.1 Horizontal parallax 
19 | 350°55.0 | 61°08.8 30.3 | 124°50.0 06.3 | 23°25.1 14.1 | 39°36.8 53.1 Venus" 03 
20 5°57.4 | 76°09.4 29.9 | 139°50.7 06.8 | 38°27.3 13.9 | 54°39.1 53.0 Mars: 01 
21 20°59.9 | 91°100 ++ 295 | 154°515 ++ 07.3 | 53°294 ++ 138 | 69°414 ++ 53.0 
22 36°02.4 | 106°10.7 29.1 | 169°52.2 07.8 | 68°31.6 13.7 | 84°43.7 52.9 
23 51°04.8 | 121°11.3 28.7 | 184°52.9 08.2 | 83°33.8 13.6 | 99°45.9 52.9 
Mer. pass.:19:36 v0.6 d0.4 m-4.5 v0.7 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 
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21 November 24 to Nov. 26 




























































































































































































h 
S 
Wed GH At 
0 . Dec Mo 
° 183°20.9  $20°32 one i on 
2 198° 20.8 6 | 308°40.6 Dec 
213° 33.1 : 10.5" d 
3 20.6 323°10 N25°4 HP 
228° 33.6 1 105° 0.1 -3.2' i 
8°20.4 6 | 337°3 25° oo ae Twiligh 
4 243° » 34.1 9.6 10.5’ 36.8 ' 4.4 ight 
3°20.2 : 352°! 5 25° -3.3 Naut. bot 
5 | 258° 34 9.1 105’ 5°33.5 54.4" || N 72° coal. Pee 
4 58° 20.0 ore |, Stee ee ee 3.4 54.4 72° | 07:34 0 Sinel Twilight 
7 oe $20°35.6 ai" 0s-2 oe 25°26.3 a ee IO, eee a el — aw Naut 
19.7 35° 25°22 a 54.5 68° 50 i 4:1 
4 eae ae ies ao eee -3.8' 54.5 66° ps 08:27 10:04 —_ ra = 
18°19.3 : 64°36. 6 oan -3.9' 64° ; 08:08 : 13:30 : 16:13 
10 : : 36.9 ; 25°14.7 54.5' 06:50 09:26 15:06 : 
333°19 37.1 79° 10.6 . -4.1 62° 07:53 14:08 : 16:2 
11 1 9°06.6 25°10.6 54.5° 06:43 08:59 5:2 ze 
348° 18.9 37.6 | 93° 10.6" 55°06. “4.2 60° O7:41 : 1a 3t i 6:35 
7 : 38.1 36.2 107" 5°06.3 > 54.5 06:36 07: 08:39 14. 15:40 3 
3°18.8 108°05 25°0 ar “gage || ee 30 08: 55 a0:3 
13 8  $20°3 9 10.7" 19 2 06:30 ae, |. oe ae 
18°18.6 8.6 109° u 24° 4.4 5 : 56° 07:21 5:11 . 6:51 
14 35.6 57.4 eo 06:25 08:08 ae 
33°18.4 39.1 | 137° 10.77 N24° -4.6' 54.6’ 54° 07:12 15:2 vet 
15 . 05.3 24°52.8 6 06:20 07:57 :25 16:1 
48° 18.2 39.6 | 151° 10.7' one. 47 52° 07:05 15:37 a 17: 
16 : 35.1 24°48.1 54.6" 06:16 07:46 6:2 = 
63° 18.0 40.1 | 166° 10.8" algae -4.8 50° : 06:58 15:4 es c 
7 : 6°04.8 24° 43.2 54.6" 06:11 07:37 48 (16:2 es 
78°17.8 40.6 | 180°3 10.8’ 54°38, -4.9 45° : 06:52 : 15:57 :29 17:13 
18 411 4.6 10.8" 4°38.3  -5.0' 54.6" 06:02 06: ote 16:36 
93°17.7 195°04 : 24°3 5.0 54 N 40° 6:38 07: 16:05 17:18 
19 7 $20° 5 108' a a 05:5 lies : one 
108°17 41.6 | 209° 24° 5.2, 5 35° 53 06:2 ead ee 
30 5 09° 34.3 27.9 » Bet 5° | 05: 2706: 16:56 
193°17 aro | 224° 10.9" 5.3' 5 30° 46 06: 56 16: 17:32 
oH 3 24° 04.2 N24°22.6 4.7 0 05: 17 (06: 6:37 «17: 
138°17.1 Se ice. dea: 6 5A 20° 38 06:0 44 | 16: ror i: 
9 : . 8°34.1 24°17.2 : 54.7 05:2 08 = 06:3 50 7: 7:40 
153° 16 43.0 | 253° 10.9" 55 N 10° 24 05:5 oe 17: 17 
23 9 53°04.0 24° 11.6 54.7 05:1 ‘51 (6: 0017: ce 
168° 16.7 43.5 267° 11.0’ : -5.6' ° :10 05:3 115 17: :26 ‘ 
. 34 24° . 54. 0 ; :36 :19 ; 17:56 
HE G5/ SE MERE 3s Bie le nn 
Th me Ot eetee. eae See ele ae 1751 18: 18:24 
“ GHA -6.0' 04:19 05:28 8:13 «18. 
0 Dec $.D.=14.9 - 54.8" 30° 03:53 04:47 05:11 18:06 8:29 ee 
1 183°16.5  §20° GHA . 35° | 03.37 04:25 «04.52 18:23 aaa 8:55 
: 198° 16.3 44.5 296°34.0 Dec 5 40° 03-17 04:12 04:41 18:42 aes 19:15 
: 13°16 2 450 | 311°04.1 11.0 N23°48.1 HP 45° 02.51 03:56 04.28 18:54 9.22 19:41 
; | eee 460 325°342 111 oe. ee s 50° | 02.15 0337 o«12 | 19:2 1938 2018 
43° 15.8 ‘0 | 340°04. 1 oe -6.2' ° 03: 19:22 20:18 
5 04.3 23°35.6 54.8' 52° | Ok: o- 9:58 
258° 15.6 46.5 | 354° 11.1 99°50. -6.3' 54° 1:56 03:0 03:53 | 19: 20:44 
: 273°15.4 46.9 cae 11.2 es -6.5' oe 56° ices a oot ies cau 21:20 
7 288°1 : $20°47.4 Sam. 11.2 23° fe -6.6' : 58° 00:53 02:28 03:34 20: 20:36 91: 
: 5.2 : 23°34.8 3°16.1 ; 84.9" 03:22 01 20:50 = 
: 303°15.0 7.9 58°65.0 11.2" _N23°09.4 -6.7' 54.9" S 60° 02:08 03:09 20:13 71.0 22:06 
Nee ae a a a ee 01400283 | 20:3 a ee 
11 ene 49.4 Pee ae ae a 55.0" a Wad Moonrise gOS Abel 
12 , 49.8 6.0 11. 84-71’ 55.0" = Th . 
ie 3°14.3 Sahae 96°06.3 Gi 22°41.3 . 55.0’ N 72° Fri Wed Moonset 
18°14.1 0.3 | 110° 22°33 -7.3' 55.0 N 70° 18: Thu 
14 33° 50.8 36.7 11 ‘9 -7.4' 13 Fri 
ts 3°13.9 a 125°07.2 4 N22°26.5 : 55.1’ 68° 19:38 
16 48° 13.7 a 139°37.7 1.5 92°19 0 75° 55.1 66° 17:32 a5: 7:16 
63°13.5 51.8 | 154°08. 11.5 seas. -7.6" a 64° 18:42 oo 5: 
ue 78° 13.3 ee |apeaee ate a = eg, aaa. pre eas 1540 
7 : 3.6 ee <1" : : 21: : ; 
ic 93°13.1 ase 183°09.3 ce 21°55.7 ee 55.1 60° a ee ae oe 14:27 ae 
| eee oe ae oe oy || Bee) 2004 2133/1324 co ae 
8° 12.5 2 | 226°41. 7 oy, -8.1' ° 20: 13: 3:50 
22 i . 41.2 21°31.5 55.2 54 3 134 21: 3:02 ; 
153°12 54.6 | 241° 11.7’ -8.2' ° 9:32 20: 1:55 12: 13:23 
23 eae 55.1 eet 117" ta -8.3’ 5 5 9:45 ob 22:03 ce 13:09 al 
a 556 | 270°13, 11.8" aie 4.8 8.5’ : 45° 9:57 91.0 22:11 12. 2:56 : 
-=16.2 d=-0 13.4 11.8’ 1°06.3 86 55.3’ 5 20:20 :06 22:18 :15 12:45 3:17 
Fri a -0.5 : 20°57.7 me 55.3’ N 40° apa 21:25 29-33 ee 9.36 13:09 
b S$.D.=15. 7 55.3’ 35° 21:41 : 390 12: ot 
183°11.9 = GHA 0 30° 20:55 21:55 22:46 11:20 15 12:45 
: 198°11.7 $20°56.1 | 284° = Dec Selig: Gea Bee | Ge ee 
; 213°11.5 Slee as areas dup | N70. a ae 04d 1132 2:20 
228°11.3 57.0 | 313°46. 11.9" -8.8" 0° 22:4 10: a2 12: 
Fi , . 3°46.0 20°40.2 8 55.4 22:1 43 23:3 25 0 1: = 
ase 575 | 308° 119° -8.9' 10 -22:5 34 10: :10 1: 
8°16.9 20°31.2 9 55.4 S 10° 9 23:4 :04 0: 1:52 
258° 57.9 11.9’ . -9.0' 22: ‘47 : 152 : 
8°11.0 ies 342°47.8 o 9 20°22.2 a 55.4 20° ee 23:15 a 09:45 10:34 1:37 
273° 10 3 357°1 .0 20° 9.1 5 30° :49 23: ; 0 11:23 
7 210.8 $20° 8.8  12.0° 13.1 -9.2' ef : 23:1 = = 9:25 10: 
8 288° 10.6 58.9 11°49.8 20° 03.9 9.2 55.5! 35° 23: : 23:52 : 09:04 0:17 11:08 
303° 10.4 59.3 26°20. 12.0’ N19° -9.3' 55.5" 40° a = ae 08:40 nee 0: 
pe: 20°59.8 pare 1 a 9.4 a 45° 23:41 > 00:03 08.25 09:36 i 
: s 45.1 ; 5 23:5 - 00:1 : 09: : 
333°10 21°00.3 5 0 12.1 -9.5' 9 ie 6 08: :24 : 
1 0 55°23.1 19°35 pee || 50° : 00: 8:08 0:24 
348° 00.7 : 12. 6 -96' oa 10:32 : 09:09 
3 8°09.8 oe 69°54.2 ei : 19°25.9 ne 55.6’ 52° =a 00:22 00: 07:48 08:51 10:12 
1 3°09.6 ne 84°25.4 oe. ae eee 54° 00:33 oe: |) Ole yes 
C 18°09.4 s21°01.7 | 98°56. ps 19°06.4 -9.8' 55.6" 56° 00:12 00:45 00:59 | o7:11 08:29 09:40 
i: 33° 09.2 oe (ore i Nitec 4 9.9 55.7 58° ca 00:59 ee 06:57 oe 09:32 
48° 09.0 6 | 127°59. 3 256.4 -10.0" 5 60° 01: 06: a : 
16 . 59.1 18°46.4 55.7 0° | o1: 15 OL: 6:40 07: 09:23 
63°08.8 03.1 | 142° 12.3! 246.4 -10.1' 13 01:3 33 | 06: 7:53 09: 
fA 78° 08.6 Beeel eeone toe i aoe 5 Oa? | 0556 On6 00.00 
18 ase 04.0 71° 7 12.3’ 6.1 -10.3' if Sun - 07:18 : 
19 3°08.4 521°04 71°33.1 124 18°158  -10.4' 55.8 Day Eqn.of Time uta 
108° 08.2 5 186°0 : 18°05 4 55.8’ oo" Mer. Moo 
20 123° 04.9 4.5 12 4 -10.5" 126 M 7 
23° 08.0 200° 4’ N17° 55.8 mm: Pa er.Pass. 
21 138°0 05.4 ooo 12.4 7°54.9 -10.5' ‘SS mmi:ss ss Upper Age 
22 : 7.8 0 215°07.3 ie 17° 44.3 : 55.9’ 24 13: - hh:mm hh: Lower 
03 ee 07.6 ae 229° 38.8 . 17°33.6 “10.6 55.9’ 25 ie 13:15 1 himmi__hh:mm oe 
68°07.3 3 | 244°10. oa 17°22. -10.7' 06 12: 147 | 0 78-60% 
: 0 0.3 ; 7922.8 -10.8" 55.9’ 26 | 12: ‘57 Lt: 3:32 : 
SD.=16.2 6.8 258° 41.8 12.5) 17°11.9 10.8 56.0’ 2:48 12:38 yak 04:22 15:58 i» 
d=-0.5 12.5 211.9 -10.9" 11:47 16:47 | | 2 
; 17°01.0 a 56.0" 05:11 17.35 \ ) 
S.D.=15.2 : 56.0’ : 
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November 27, 28, 29 (Sat., Sun., Mon.) 


































































































Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 66°07.3 | 136°12.0 $25°28.3 | 199°53.7 $17°08.7 | 98°35.9 $14°13.5 | 114°48.2 $18°52.8 Alpheratz 357°37.3.-29°12.8 
1 81°09.7 | 151°12.6 27.9 | 214°54.4 09.2 | 113°38.1 13.4 | 129°50.5 52.8 Ankaa 353°09.5 = -42°11.5 
2 96°12.2 | 166°13.2 27.5 | 229°55.2 09.7 | 128°40.3 13.3 | 144°52.8 52.7 Schedar 349°33.6 56° 39.6 
3 111°14.7 | 181°13.9 ++ 27.1 | 244°55.9 ++ 10.2 | 143°424 ++ 13.2 | 159°55.0 ++ 527 Diphda 348°49.7.—--17°52.1 
4 126°17.1 | 196°14.5 26.7 | 259°56.6 0.7 | 158°44.6 13.1 | 174°57.3 52.6 Achernar 335°21.7. —-57°07.8 
5 141°19.6 | 211°15.2 26.3 | 274°57.4 1.2 | 173°46.8 13.0 | 189°59.6 52.6 Hamal 327°53.8 ——.23°34.0 
6 156°22.1 | 226°15.9 $25°25.9 | 289°58.1 $17°11.7 | 188°48.9 $14°12.9 | 205°01.9 $18°52.5 Polaris 314°45.5 89° 21.4 
7 171°24.5 | 241°16.5 25.4 | 304°58.9 2.2 | 203°51.1 12.8 | 220°04.2 52.5 Acamar — 315°13.4—-40° 13.1 
8 | 186°27.0 | 256°17.2 25.0 | 319°59.6 2.7 | 218°53.3 12.6 | 235°06.4 52.4 Menkar 314 08.5 4710.5 
9 201°29.5 | 271917. ++ 24.6 | 335°00.3  -+ 13.2 | 233°554 -+ 125 | 250°087 ++ 524 Mirfak 308314 = 49°56.3 
10 | 216°31.9 | 286°18.5 24.2 | 350°01.1 3.7 | 248°57.6 12.4 | 265°11.0 52.3 Aldebaran = 290°42.2 0 16°33.2 
11 | 231°34.4 | 301°19.2 23.8 5°01.8 4.2 | 263°59.8 12.3 | 280°13.3 52.3 Rigel 281'06.0— -8'10.6 
12 | 246°36.9 | 316°19.8 $25°23.4 | 20°025 $17°14.7 | 279°01.9 $14°12.2 | 295°15.5 $18°52.2 ee Seon ees 
13 | 261°39.3 | 331°20.5 23.0 | 35°03.3 5.2 | 294°04.1 12.1 | 310°17.8 52.2 cis a ani - eee a7 
14 | 276°41.8 | 346°21.2 22.6 | 50°04.0 5.7 | 309°06.3 12.0 | 325°20.1 52.1 iar B50 0 Seas 
15 | 291°44.2 2219 ++ 22.2 | 65°048 ++ 16.2 | 324°08.4 ++ 11.9 | 340°224 ++ 521 Sarat Behe EG ae 
16 | 306°46.7 | 16°22.6 21.8 | 80°05.5 6.7 | 339°10.6 11.8 | 355°24.6 52.0 ‘Carosus Sede a> “<ahoe de 5 
° ° ° ° ° : Z 
17 | 321°49.2 | 31°23.2 21.4 | 95°06.2 7.1 | 354°12.8 11.7 10°26.9 52.0 Guia tgegosnoe ©.ieedae 
18 | 336°51.6 | 46°23.9 $§25°21.0 | 110°07.0 $17°17.6 9°14.9 $§14°11.6 | 25°29.2 $18°51.9 Adhara 255°07.6  -29°00.0 
19 | 351°54.1 | 61°24.6 20.6 | 125°07.7 8.1 | 24°17.1 11.4 | 40°31.5 51.9 Procyon 244°53.3 5°10.2 
20 6°56.6 76° 25.3 20.1 140° 08.4 8.6 39°19.2 11.3 55°33.7 51.8 Pollux 243°20.2 27°58.3 
21 21°59.0 | 91°26.0 ++ 19.7 | 155°092 ++ 191 | 54°214 ++ 112 | 70°360 <- 518 Avior 2349154 —--59°34.4 
22 37°01.5 106° 26.7 19.3 170°09.9 9.6 69° 23.6 11.1 85°38.3 51.7 Suhail 222°48.0 -43°30.9 
23 52°04.0 121°27.4 18.9 185° 10.6 20.1 84° 25.7 11.0 100° 40.6 51.7 Miaplacidus 221° 38.4 -69° 48.0 
Mer.pass.:19:32 v0.6 d0.4 m-4.5 v0.7 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Alphard 217°50.2 -8°45.0 
Regulus 207° 37.2 1°51.7 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3, 61° 37.8 
Denebola 82°27.7 4°27.1 
0 67°06.4 | 136°28.1  $25°18.5 | 200°11.4 $17°20.6 | 99°27.9 $14°10.9 | 115°42.8 $18°51.7 Gienah 175°464 -17°39.6 
1 82°08.9 | 151°28.8 8.1 | 215°12.1 21.1 | 114°30.1 10.8 | 130°45.1 51.6 Acrux 173°03.3--63°12.8 
2 97°11.3 | 166°29.5 7.7 | 230°12.8 21.6 | 129°32.2 10.7 | 145°47.4 51.6 Gacrux 171°548  -57°138 
3 112°13.8 | 181°30.2 ++ 17.3 | 2459136 ++ 221 | 144°344 ++ 10.6 | 160°49.7 » 515 Alioth 166°15.7 55°50.4 
4 127°16.3 | 196°30.9 6.8 | 260°14.3 22.6 | 159°36.5 10.5 | 175°51.9 51.5 Spica 158°25.2 -11°16.3 
5 142°18.7 | 211°31.6 6.4 | 275°15.0 23.0 | 174°38.7 10.3 | 190°54.2 51.4 Alkaid 152°545 49°12.2 
6 157°21.2 | 226°32.4  $§25°16.0 | 290°15.8 $17°23.5 | 189°40.9 $14°10.2 | 205°56.5 $18°51.4 Hadar 148°40.2 —- -60°28.4 
7 172°23.7 | 241°33.1 5.6 | 305°16.5 24.0 | 204°43.0 10.1 | 220°58.8 51.3 Menkent  148°01.0 -36°28.4 
8 187°26.1 | 256°33.8 5.2 | 320°17.2 24.5 | 219°45.2 10.0 | 236°01.0 51.3 Arcturus 145°50.6 9°04.2 
9 202°28.6 | 271°345 ++ 148 | 3359180 -- 25.0 | 234°473 ++ 09.9 | 251°03.3 - 51.2 Rigil Kent. 39°44.4 — -60°55.3 
1o | 217°31.1 | 286°35.2 4.3 | 350°18.7 25.5 | 249°49.5 09.8 | 266°05.6 51.2 Kochab  137°21.0 ——-74°.03.9 
11 | 232°33.5 | 301°36.0 3.9 5°19.4 26.0 | 264°51.7 09.7 | 281°07.8 51.1 Zuben'ubi 136°59.2 — -16°07.8 
12 247°36.0 | 316°36.7  $25°13.5 20°20.2 $17°26.5 | 279°53.8 $14°09.6 | 296°10.1 $18°51.1 Alphecca 26°06.3 26°38.5 
13. | 262°38.5 | 331°37.4 3.1 | 35°20.9 27.0 | 294°56.0 09.5 | 311°12.4 51.0 Antares 112°19.4 — -26° 28.7 
14 | 277°40.9 | 346°38.2 2.7 | 50°21.6 27.4 | 309°58.1 09.4 | 326°14.7 51.0 Atria. 107°16.5 — -69°03.9 
15 | 292°43.4 °38.9 ++ 12.2 | 659224 ++ 27.9 | 325°003 -- 09.2 | 341°169 -- 50.9 Sabik 102°06.1 — -15° 45.0 
16 | 307°45.8 | 16°39.7 1.8 | 80°23.1 28.4 | 340°02.5 09.1 | 356°19.2 50.9 Shaula — 96°14.3. -37°07.1 
17 | 322°48.3 | 31°40.4 14 | 95°23.8 28.9 | 355°04.6 09.0 | 11°21.5 50.8 Rasalhague 96° 01.3 2°32.8 
Zo 7 : 2 o 6 3 _ 5 Eltanin 90°43.9 —-51°29.3 
1g | 337°50.8 | 46°41.2 $25°11.0 | 110°24.6 $17°29.4 | 10°06.8 $14°08.9 | 26°23.8 $18°50.8 aac SAPan. deo G 
19 | 352°53.2 | 61°41.9 0.5 | 125°25.3 29.9 | 25°08.9 08.8 | 41°26.0 50.7 ene os anodes SAS aR A 
20 7°55.7 | 76°42.7 0.1 | 140°26.0 30.4 | 40°11.1 08.7 | 56°28.3 50.7 ‘ a See oa 
21 22°58.2 | 91°43.4 ++ 09.7 | 155°268 ++ 308 | 55°13.2 ++ 086 | 71°306 -+ 506 ee Cee oaeees 
22 38°00.6 | 106°44.2 09.3 | 170°27.5 31.3 | 70°15.4 08.5 | 86°32.8 50.6 Beek Sao aeane 
° ° ° ° ° . &) . 
23 53°03.1 | 121°44.9 08.8 | 185°28.2 31.8 | 85°17.6 08.3 | 101°35.1 50.5 Beek: ageaGe- caReaie 
Mer.pass.:19:28 v0.7 d0.4 m-4.5 v0.7 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 Enif 33°41.4 9°58.6 
Al Na'ir —-27°36.2-— -46°51.6 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.3 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°47.6 28° 12.2 
0 68°05.6 | 136°45.7 $25°08.4 | 200°28.9 $17°32.3 | 100°19.7 $14°08.2 | 116°37.4 $18°50.5 kistlck’ qaeanae: aeeaod 
1 83°08.0 | 151°46.5 08.0 | 215°29.7 32.8 | 115°21.9 08.1 | 131°39.7 50.4 suse : : 
2 98°10.5 | 166°47.2 07.6 | 230°30.4 33.3 | 130°24.0 08.0 | 146°41.9 50.4 Nov 27 Sat SHA Mer.pass 
3 113°12.9 | 181°48.0 ++ 07.1 | 245°31.1 ++ 33.8 | 145°26.2 ++ 07.9 | 161°442 ++ 503 Venus — 70°04.7 14:55 
4 128°15.4 | 196°48.8 06.7 | 260°31.9 34.2 | 160°28.3 07.8 | 176°46.5 50.3 Mars 133°46.4 10:40 
5 143°17.9 | 211°49.6 06.3 | 275°32.6 34.7 | 175°30.5 07.7 | 191°48.7 50.2 Jupiter  32°28.7 17:23 
6 158°20.3 | 226°50.3 $25°05.8 | 290°33.3 $17°35.2 | 190°32.6 $14°07.6 | 206°51.0 $18°50.2 Saturn __48°40.9 16:18 
7 173°22.8 | 241°51.1 05.4 | 305°34.0 35.7 | 205°34.8 07.4 | 221°53.3 50.1 
8 | 188°25.3 | 256°51.9 05.0 | 320°34.8 36.2 | 220°36.9 07.3 | 236°55.5 oa || wo oan sees ee 
9 203°27.7 | 271°52.7 ++ 04.6 | 335°35.5 ++ 36.7 | 235°39.1 ++ 07.2 | 251°57.8 ++ 50.0 Mars  133°05.0 10:39 
10 | 218°30.2 | 286°53.5 04.1 | 350°36.2 37.1 | 250°41.3 07.1 | 267°00.1 50.0 Jupiter 32°21.5 17-80 
11 | 233°32.7 | 301°54.3 03.7 5°37.0 37.6 | 265°43.4 07.0 | 282°02.4 49.9 Sak aetae 16.15 
12 | 248°35.1 | 316°55.1 $25°03.3 | 20°37.7 $17°38.1 | 280°45.6  $14°06.9 | 297°04.6  $18°49.9 
13 263°37.6 | 331°55.9 02.8 35° 38.4 38.6 | 295°47.7 06.8 | 312°06.9 49.8 || Nov 29 Mon SHA Mer.pass 
14 278°40.1 | 346°56.7 02.4 50°39.1 39.1 | 310°49.9 06.7 | 327°09.2 49.8 Venus 68°40.1 14:52 
15 | 293°42.5 °57.5 ++ 02.0 | 65°39.9 ++ 39.6 | 325°52.0 ++ 065 | 342°114 ++ 49.7 Mars 132°23.4 10:38 
16 | 308°45.0 | 16°58.3 01.5 | 80°40.6 40.0 | 340°54.2 06.4 | 357°13.7 49.7 Jupiter = 32°14.2 17:16 
17 323°47.4 31°59.1 O11 95° 41.3 40.5 | 355°56.3 06.3 12°16.0 49.6 Saturn 48° 31.8 16:11 
1g | 338°49.9 | 46°59.9  $25°00.7 | 110°42.0 $17°41.0 | 10°58.5 $14°06.2 | 27°18.2 $18°49.6 Horizontal parallax 
19 353°52.4 62°00.7 25°00.2 | 125°42.8 41.5 26° 00.6 06.1 42°20.5 49.5 Venus: 0.3 
20 8°54.8 | 77°01.5 24°59.8 | 140°43.5 42.0 | 41°02.8 06.0 | 57°22.8 49.5 Mars: 01 
21 23°57.3 | 92°02.3 ++ 593 | 155°442 ++ 424 | 56°049 ++ 05.9 | 72°250 ++ 49.4 
22 38°59.8 | 107°03.2 58.9 | 170°44.9 42.9 | 71°07.1 05.7 | 87°27.3 49.4 
23 54°02.2 | 122°04.0 58.5 | 185°45.7 43.4 | 86°09.2 05.6 | 102°29.6 49.3 
Mer.pass.:19:24 v0.8 d0.4 m-4.5 v0.7 d-0.5 m1.6 v2.2 d0.1 m-2.2 v2.3 d0.0 m0.7 
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21 November 27 to Nov. 29 






































































































































h 
Sat Sun 
GHA 
0 Dec Mo 
; 183°07.1 21° GHA on 
198° 06.9 1°07.2 | 273°1 v Dec 
2 213° 07.7 3.4 12.6’ d 
3 13° 06.7 0 ; 287° 45.0 6 N16°49.9 HP 
A 228° 06.5 8.1 | 302°16.6 2.6 ipeaaa “11.1 56.0’ Lat. Twilight 
243° 06.3 * 08.6 316° 48. 2.6 16°2 . 119 56.1’ Naut. Civi Sunri 
> 258° 09.0 348.2 12.6" 75 -ll N 72° i unrise | Su = 
8° 06.1 331°19.9 16°1 3 56.1’ 07:43 nset Twiligh 
6 273° 09.5 345° : Jot: 6 6.2 -11.4 . N 70° : 09:37 Civil ght 
3°05.9 6 5°51.6 16°04.8 56.1' 0 07: — i Nau 
7 288°05.7 $21°09.9 0°2 12.7 15°53.3 -11.4 56.2’ 68° 0 :28 09:01 == 3:58 t. 
9 303°05.5 oa | 550 127" N15°41. 1Ls' 56.2 Soliton a ae m3 oe 
fe 318° 05.3 ae sepae 27 a 116 56.2’ 64° ae os Goce 13:15 a 16:08 
333°05.1 3 43°58. 2.8' ae -11.7 ) 62° : 8:00 : 13:59 ; 16:20 
348° 04.9 a oe 2.3" ieee -11.8 ae 60° a pleas a 14:27 oe 6:31 
2 : 2.8 : -11.9 : ° 7:36 14:49 : 16:39 
3°04.7 73° 02.1 14°54 56.3’ N 58 08:29 5:4 
13 : $21°1 : 12.8" 6 -12.0’ 5 06:35 : 15:0 :48 6: 
18°04. 2.6 ° . 14° 0 56.4’ 56° 07:26 O07 16: ‘47 
- 3°04 13.1 ieee 2.8" bee: -12.0" ee 54° hee 07:17 15:21 7 16:54 
ie 48° 04.1 oe 116°377 14° te 121° 56.4’ 52° are 07:09 a 15:34 nee 17:00 
63°03.8 .0 131° : 9’ Bae -12.2 tks 50° . 07:02 . 15:45 . 7:06 
17 : 09.6 ; 14°06.2 56.5 06:15 07:41 16:26 
78°03.6 14.4 145°41 2.9 13°53. -12.3’ 45° 06:56 15:54 17:11 
. 5 ; 3°53. 56.5’ 06:05 07:3 16: 
: 93°03.4 ee eee Se N 40° | 05:56 cee eres| ao eae 
108° 03.2 3 | 174° 13°29. =e 56.6" 35° 06:30 :21 16. :20 
20 . 4°45.4 9.0 -12 6 05:48 07:00 6:54 : 
123°03.0 15.8 189° 2.9 N13° 5 56.6’ 30° ; 06:19 ; 16:36 17:31 
21 : 9°17.3 13°16.5 6 05:41 06:47 : 17:0 
138°02.8 16.2 203° 13.0’ Ps -12.6' 20° : 06:10 : 16:49 :06 17:3 
22 49.3 ; 13°03.8 56.6" 05:26 06:36 : 7:16 :39 
153°02.6 16.7 | 218° 3.0 w038 127 N 10° 05:53 17:00 7:4 
23 : 21.3 12°51.1 56.7" 05:12 06:17 : 17:26 48 
168°02.4 17.1 | 232° 13.0 obi: tet 0° 05:38 17:19 : 17:5 
53.3 12°38.4 56.7" 04: 06:0 : 7: :55 
SD.=16.2 17.5 | 247°25.3 a 12°25.5 238 568' || $300 a oe O54 = 1758 ow 
S ae oe fae cigs 20° 39 05:06 17:52 18: 18:24 
ae GHA - -13.0' : ° 04:19 04: 05:28 18: lt 18:40 
0 Dec S.D.=15.4 56.8" 30 03:52 ‘47 05:11 8:08 8:30 : 
1 183°02.2  $21° “ss v 3° | 0386 elt oa ae 18:49 ent 
: 198°02.0 1°18.0 261°573 Dec 40° 03-15 04:11 04:40 18:45 19:12 19:18 
3 213°01.7 18.4 276°29.3 3.0’ N11°59 : HP 45° 02:48 03:55 04:26 18:57 9:25 19:44 
4 ect i 291°01.3 oe eee -13.0' 56.9’ S 50° gaat 03:35 04:10 nee 19:42 oS 
43°01.3 . 305° : .0' Saar -13.1 ay 52° : 03: : :26 : 0:22 
5 : 33.4 11°33.4 56.9 2 01: :09 03: 20:02 
258°01.1 19.7 320° 3.0 650. -13.2’ ° :50 02: ‘51 19: 20:49 
05.4 11°20.2 56.9’ 54 01: 56 03: 9:46 20: 
See Pete ee eee . pee | 00:37 02:28 bear ome oS ai 
288° 00.7 20.6 | 349°09.5 - 10°53.6 a. 2oee 58° 02:23 03:19 20:06 20:5 ence 
: 303° 00.5 ee 3a’ sro" |S 02:01 03:0 sole ala .08 
1 318°00.3 21.5 18°13.7 13.1’ 10°2 : me 57.1’ 01:31 cee 20:33 24: a 23:05 
i 333° 00.0 , 32° 45.7 aE nice -13.5' 57.1’ Lat °F ss 20:50 ae. 
347° 2.3 : 3.1' : -13.6' : : oonris : 
is 7°59.8 223) 470178 131 09°59.5 Be 572 || NT on ee - 
13 2° 59.6 §21° 61° 49.9 31’ 09° 45.9 4 Se 57.2’ 21:38 2 on Sat oonset 
14 17°59.4 ae 76°21.9 ' 09°32.1 57.2" N 70° ent 3:57 tiie i: Sun ee 
32°590.2 6 90° . 1’ Noo? : -13.8' 57.3’ 68° : ee) :30 : 
15 . 2 54.0 ; 09°18.3 ; 22:19 00:06 4:50 ; 
47°59.0 4.1 105° 13.1 09° -13.8' , 66° : a A 15:05 4:18 
- 62°58.8 + 24.5 ee 3.1 Fee -13.9’ oS 64° ovr ate a 14:45 hee 4:15 
18 ee i 134°30.2 13 fee ochag 57.4 ee | 2258 oe oe | ee 7 ae 
ol aopens ame Ms oe eo alee 2 ee 1416 ll ro 
7° 58.1 . 163° : 08°0 ee 57.5" N 58° a ; :05 : :07 
20 34.3 8.4  -14.1' 23: 00:35 14:05 
122°57.9 26.2 178° 13.0 No7° 4.1 57.5’ 6 1 a 13:56 14:05 
21 . 06.3 : 07°54.3 5 56 23: 00: 4:00 
137°57.7 26.6 | 192° 3.0 ee -14.2' ° 17 oa 38 13: 4:03 
22 . 38.4 07°40.0 57.5" 54 23: 00: ‘47 13: 
152°57.4 27.1 | 207° 13.0 ee ae : 52° 2300 41 | 13:4 55 14: 
z | isa 75 | zie 130 orcas “343 sre || age 28 = ob i340 st 
7 : : ‘i = 7 : 2 :47 4 : 
ane a 5 a 13.0" 06°57.1 ae 57.7 45° | 23:43 00:49 oe 13:43 oes 
Mon = 06°42.6 a ary || NA —- 00:54 22 (13:4 ea 
GHA S -14.5' ; 23:51 , 13:1 :40 3: 
D.= 57.7 35° = :10 13: ‘57 
0 Dec =15.6 23:58 00:58 33 13. 
182°57.0 GHA 30° = 13:00 3:54 
1 : $21° = 01: 13: 
; 197°56.8 21° 28.3 250°46.4 = Dec d 20° i 00:05 we 12:52 as 13:52 
212°56.6 28.8 | 265°18. 3.0’ No6° HP N 10° ; 00:16 : 12:45 : 3:51 
3 : 2 5° 18.4 , 06° 28.2 an 01:11 13:17 
4 227°56.4 _ 29.2 | 279°50.3 13.0 06°13 -14.5' 57.8 0° _ 00:25 ~=—«O1:1 12:32 ee 13:49 
5 a 29.6 | 294°22.2 red 05°59.0 -14.6' 57.8 S 10° 2 an 12:20 ae 13:47 
257°55.9 seal aaeshe. ia ae ae 57.9" ee eee oo inte ieee eae 
6 972°55.7 30.5 303°26.1 2.9' Gao: -14.7 yo 30° 00:13 00.52 01:24 11:59 : 13:42 
: 287°55.5 s21°30.9 | 337°58. on ries 14.7 57.9" 35° 00:29 01:02 coi 11:47 ag 13:40 
e | smsss ar ss'580 29) Nos'G02 “As m9 || ao: | oor O15 oss | inst i234 3:37 
17°55.0 a 7°01. 9 OOS, a1e8 ' 45° 01:15 11:26 13:3 
10 : . 01.7 04°45.4 58.0 00:59 01:41 : 2:9 :35 
332°54.8 32.1 21° 2.8 ps -14.8 ° : 01:23 : 11:17 :29 3:33 
||, Sees eli seces ae ee ae eat eee tae ee oe | ae 
2°54.4 ee 50°37.0 ae 04°00.7 ca 58.1' 54° see 01:37 ce 10:54 | 13:29 
17°54.1 4) 65° 03°45.7 0’ 58.2" 56° 01:42 10:48 3:2 
= 32°53.9 a See ee aes ee 58.2’ 58° Hee 01:47 a 10:41 ee in 
47°53.7 94°12. a 03°156 5.0' S 60° 01:53 10:34 13:24 
ie 62°53.5 : 34.6 pete: 12.7’ Ee 15.1 SS 01:55 02:00 oe 10.26 ae 3:29 
a 77°53.3 35.0 ee ae Cae a ole. ae 
19 92°53.0 $21° ea | 137 aro ) 02°30.2 -15.2’ 58.4’ Day Eqn.of Ti a at 3:19 
: 107°52.8 35.8 | 152°18.6 7 02°15.0 <r 58.4’ oo" ok Mer. Moon 
7 122°52.6 36.3 166°50. 2.5" anaes : -15.2 58.5" vines 12 Pass Mer.Pass. 
1 137°52 36.7 181° elt 12.5' 5 9.8 -15.3 ‘SS mm:ss hh: Upper L Age 
a 167°51.9 37.5 ce 2.4 eee -15.3' . 12:09 11:58 11:48 oaks “mm | 50-30% 
SD.— 37.9 204° 5 12.4’ 3 3.9 -15.3 6 11:48 11: 11:48 0 ; 18:22 —_ 
= a= ee oe. ee a ee 37 11:48 eas 19.08 | ( 
=-0.4 3 00° -15.4 i : 07:3 :08 ( , 
43.1 58.7 1 19:5 
S.D.=15.9 att 58.7" 54 ‘ 
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November 30, 01, 02 (Tue., Wed., Thu.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 69°04.7 | 137°04.8 $24°58.0 | 200°46.4 $17°43.9 | 101°11.4 $14°05.5 | 117°31.9 $18°49.3 Alpheratz 357°37.3.—-29°12.8 
1 84°07.2 | 152°05.6 57.6 | 215°47.1 44.4 | 116°13.5 05.4 | 132°34.1 49.2 Ankaa 353°09.5 = -42°11.5 
2 99°09.6 | 167°06.5 57.2 | 230°47.8 44.8 | 131°15.7 05.3 | 147°36.4 49.2 Schedar 349°33.6 — 56°39.6 
3 114°12.1 | 182°07.3 ++ 56.7 | 245°48.6 ++ 45.3 | 146°17.8 ++ 05.2 | 162°38.7 ++ 491 Diphda 348°49.7.—-17°52.1 
4 129°14.6 | 197°08.1 56.3 | 260°49.3 45.8 | 161°20.0 05.1 | 177°40.9 49.1 Achernar 335°21.7.—--57°07.8 
5 144°17.0 | 212°09.0 55.8 | 275°50.0 46.3 | 176°22.1 04.9 | 192°43.2 49.0 Hamal 327°53.8 ~—-23°34.0 
6 159°19.5 | 227°09.8  $24°55.4 | 290°50.7 $17°46.8 | 191°24.3 $14°04.8 | 207°45.5  $18°49.0 Polaris 314°45.9 89°21.5 
7 174°21.9 | 242°10.7 54.9 | 305°51.4 47.2 | 206°26.4 04.7 | 222°47.7 48.9 Acamar — 315°13.4 -40° 13.2 
8 | 189°24.4 | 257°11.5 54.5 | 320°52.2 47.7 | 221°28.6 04.6 | 237°50.0 48.9 Menkar == 314°08.5 e102 
9 204°26.9 | 272°12.4 ++ 54.1 | 335°52.9 ++ 48.2 | 236°30.7 -+ 04.5 | 252°523 ++ 488 Mirfak = 308° 31.4 49°'56.3 
10 | 219°29.3 | 287°13.2 53.6 | 350°53.6 48.7 | 251°32.9 04.4 | 267°54.5 48.8 Aldebaran = 290"42.2 16 °33.2 
11 | 234°31.8 | 302°14.1 53.2 5°54.3 49.1 | 266°35.0 04.2 | 282°56.8 48.7 Rigel 281 '06.0 ~8 10.6 
12 | 249°34.3 | 317°14.9 $24°52.7 | 20°55.1 $17°49.6 | 281°37.2 $14°04.1 | 297°59.1  $18°48.7 Site Soe Seas 
13. | 264°36.7 | 332°15.8 52.3 | 35°55.8 50.1 | 296°39.3 04.0 | 313°01.3 48.6 ce dn Seine - Soccer e 
14 | 279°39.2 | 347°16.7 51.8 | 50°56.5 50.6 | 311°41.4 03.9 | 328°03.6 48.6 pre et Sela 
15 | 294°41.7 2917.5 ++ 514 | 65°57.2 ++ 51.1 | 326°43.6 ++ 03.8 | 343°05.9 -+ 485 ee ee ona 
16 | 309°44.1 | 17°18.4 51.0 | 80°57.9 51.5 | 341°45.7 03.7 | 358°08.1 48.4 ‘ConopiE i are 
° ° ° ° ° : = 3 
17 324°46.6 32°19.3 508 95°58.7 520 356°47.9 03.6 13°10.4 AeA Cie! “pabon os © teeaas 
1g | 339°49.0 | 47°20.2 $24°50.1 | 110°59.4 $17°52.5 11°50.0 $14°03.4 | 28°12.7 $18°48.3 Adhara 255°076 — -29°00.0 
19 | 354°51.5 62°21.0 49.6 | 126°00.1 53.0 26°52.2 03.3 | 43°14.9 48.3 Procyon 244°53.3 5°10.2 
20 9°54.0 | 77°21.9 49.2 | 141°00.8 53.4 | 41°54.3 03.2 | 58°17.2 48.2 Pollux 243°20.2—«.27°58.3 
21 24°56.4 92° 22.8 ++ 48.7 | 156°01.5 ++ 53.9 56°56.5 ++ 03.1 73°19.5 ++ 48.2 Avior —234°15.3 -59°34.4 
22 39°58.9 | 107°23.7 48.3 | 171°02.3 54.4 | 71°58.6 03.0 | 88°21.7 48.1 Suhail 222°48.0 — -43°30.9 
23 55°01.4 122°24.6 47.8 186°03.0 54.9 87°00.8 02.9 103°24.0 48.1 Miaplacidus 221° 38.3 -69° 48.0 
Mer.pass.:19:21 v0.8 d0.4 m-4.5 v0.7 d-0.5 m1.6 v2.1 d0.1 m-2.1 v2.3 d0.1 m0.7 Alphard 217°50.2 -8°45.1 
Regulus 207°37.1 1°51.7 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.3. 61°37.8 
Denebola 182°27.7 4°27.0 
0 70°03.8 | 137°25.5  $§24°47.4 | 201°03.7 $17°55.3 | 102°02.9 $14°02.7 | 118°26.2 $18°48.0 Gienah 175°464 +-17°39.6 
1 85°06.3 152° 26.4 46.9 216° 04.4 55.8 117° 05.0 02.6 133° 28.5 48.0 Acrux 173°03.2 -63°12.8 
2 100°08.8 | 167°27.3 46.5 | 231°05.1 56.3 | 132°07.2 02.5 | 148°30.8 47.9 Gacrux 171°54.7  -57°13.8 
3 115°11.2 182° 28.2 ++ 46.0 246°05.8 ++ 56.8 147°09.3 ++ 02.4 163° 33.0 ++ 47.9 Alioth 166° 15.6 55°50.3 
4 130°13.7 | 197°29.1 45.6 | 261°06.6 57.2 | 162°11.5 02.3 | 178°35.3 47.8 Spica 158°25.2 -11°163 
5 145°16.2 | 212°30.0 45.1 | 276°07.3 57.7 | 177°13.6 02.2 | 193°37.6 47.8 Alkaid 152°545 49°12.2 
6 160°18.6 | 227°30.9 $24°44.7 | 291°08.0 $17°58.2 | 192°15.8 $14°02.0 | 208°39.8  $18°47.7 Hadar 148°40.1 -60°28.4 
7 175°21.1 | 242°31.8 44.2 | 306°08.7 58.6 | 207°17.9 01.9 | 223°42.1 47.7 Menkent 148°01.0 -36°28.4 
8 190°23.5 | 257°32.7 43.8 | 321°09.4 59.1 | 222°20.0 01.8 | 238°44.4 47.6 Arcturus  145°50.6 9°04.2 
9 205°26.0 | 272°33.7 ++ 43.3 | 336°10.1 17°59.6 | 237°22.2 ++ 01.7 | 253°466 <> 47.6 Rigil Kent. 139°44.4 — -60°55.2 
10 | 220°28.5 | 287°34.6 42.8 | 351°10.9 18°00.1 | 252°24.3 01.6 | 268°48.9 47.5 Kochab  137°21.0 = 74°03.8 
11 235°30.9 | 302°35.5 42.4 6°11.6 00.5 | 267°26.5 01.4 | 283°51.2 47.5 Zuben'ubi 136°59.2 —- -16° 07.8 
12 250°33.4 | 317°36.4 $24°41.9 21°12.3.  $18°01.0 | 282°28.6 $14°01.3 | 298°53.4 $18°47.4 Alphecca 126° 06.3 26° 38.5 
13 265°35.9 | 332°37.4 41.5 36° 13.0 01.5 | 297°30.7 01.2 | 313°55.7 47.4 Antares 112°19.4 —-26° 28.7 
14 | 280°38.3 | 347°38.3 41.0 | 51°13.7 01.9 | 312°32.9 01.1 | 328°57.9 47.3 Atria 107°16.5 — -69°03.9 
15 | 295°40.8 2°39.2 ++ 406 | 669144 ++ 024 | 327°35.0 ++ 01.0 | 344°00.2 <= 47.3 Sabik — 102°06.1 — -15° 45.0 
16 | 310°43.3 | 17°40.2 40.1 | 81°15.2 02.9 | 342°37.2 00.9 | 359°02.5 47.2 Shaula— 96°14.3. -37°07.1 
17 | 325°45.7 | 32°41.1 39.7 | 96°15.9 03.4 | 357°39.3 00.7 | 14°04.7 47.2 Rasalhague ——-96°01.3 2°32.7 
é é 5 i: : 5 & 3 3 Eltanin  90°43.9 = 51°29.3 
1g | 340°48.2 | 47°42.1 $§24°39.2 | 111°16.6  $18°03.8 12°41.4 §14°00.6 | 29°07.0 $18°47.1 ane ylang. deo 6 
19 355°50.6 62° 43.0 38.7 | 126°17.3 04.3 27° 43.6 00.5 44°09.3 47.1 ae yes : aac ae Saeae a 
20 10°53.1 77° 44.0 38.3 | 141°18.0 04.8 42°45.7 00.4 59°11.5 47.0 ‘i he FoR LS SP ie 2 
21 25°55.6 92°44.9 ++ 37.8 | 156°18.7 -- 05.2 57°47.9 ++ 00.3 74°13.8 ++ 46.9 este Baca Re 
22 40°58.0 | 107°45.9 37.4 | 171°19.4 05.7 | 72°50.0 00.1 | 89°16.0 46.9 eee ea ia Eee wt 
O° fo} ° ° ° - = * 
23 56°00.5 | 122°46.8 36.9 | 186°20.2 06.2 87°52.1 00.0 | 104°18.3 46.8 ack ueeerae |. aRedie 
Mer.pass.:19:17 v0.9 d0.5 m-4.5 v0.7 d-0.5 m1.6 v2.1 d0.1 m-2.1 v2.3 d0.1 m0.7 Enif 33°41.4 9°58.6 
AI Na'ir —-27°36.3.-~—- -46°51.6 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°47.6 28° 12.2 
0 71°03.0 | 137°47.8  $24°36.4 | 201°20.9 $18°06.6 | 102°54.3 $13°59.9 | 119°206  $18°46.8 nce iaraed ised 
1 86°05.4 | 152°48.7 36.0 | 216°21.6 07.1 | 117°56.4 59.8 | 134°22.8 46.7 ain : : 
2 101°07.9 | 167°49.7 35.5 | 231°22.3 07.6 | 132°58.6 59.7 | 149°25.1 46.7 Nov 30 Tue SHA Mer.pass 
3 116°10.4 | 182°50.7 ++ 35.1 | 246°23.0 ++ 08.0 | 148°00.7. «++ 59.5 | 1649273 ++ 466 Venus 68° 00.1 14:51 
4 131°12.8 | 197°51.7 34.6 | 261°23.7 08.5 | 163°02.8 59.4 | 179°29.6 46.6 Mars 131°41.7 10:36 
5 146°15.3 | 212°52.6 34.1 | 276°24.4 09.0 | 178°05.0 59.3 | 194°31.9 46.5 Jupiter  32°06.7 17:13 
6 161°17.8 | 227°53.6  $24°33.7 | 291°25.1 $18°09.4 | 193°07.1 $13°59.2 | 209°34.1 $18°46.5 Saturn _48°27.2 16:07 
7 176°20.2 | 242°54.6 33.2 | 306°25.9 09.9 | 208°09.2 59.1 | 224°36.4 46.4 
8 | 191°22.7 | 257°55.6 32.7 | 321°26.6 10.4 | 223°11.4 59.0 | 239°38.7 46.4 || Nov seh eee gar 
9 206°25.1 | 272°56.6 ++ 32.3 | 336°27.3 ++ 10.8 | 238°13.5 ++ 588 | 254°409 ++ 463 Mars 130°59.9 10:35 
10 | 221°27.6 | 287°57.6 31.8 | 351°28.0 11.3 | 253°15.6 58.7 | 269°43.2 46.3 Jupiter 31°59.1 17:00 
11 | 236°30.1 | 302°58.6 31.3 6°28.7 11.8 | 268°17.8 58.6 | 284°45.4 46.2 Sstara, ages a 16Ge 
12 | 251°32.5 | 317°59.6  $24°30.9 | 21°29.4 $18°12.2 | 283°19.9 $13°58.5 | 299°47.7 $18°46.2 
13 266°35.0 | 333°00.6 30.4 36°30.1 12.7 | 298°22.0 58.4 | 314°50.0 46.1 Nov 02 Thu SHA Mer.pass 
14 281°37.5 | 348°01.6 30.0 51°30.8 13.2 | 313°24.2 58.2 | 329°52.2 46.1 Venus 66°44.8 14:48 
15 | 296°39.9 3°02.6 ++ 29.5 | 66°31.5 ++ 13.6 | 328°26.3 ++ 581 | 344°545 ++ 46.0 Mars 130°17.9 10:34 
16 | 311°42.4 | 18°03.6 29.0 | 81°32.3 14.1 | 343°28.5 58.0 | 359°56.7 45.9 Jupiter 31°51.3 17:06 
17 326°44.9 33° 04.6 28.5 96° 33.0 14.6 | 358°30.6 57.9 14°59.0 45.9 Saturn 48° 17.6 16:00 
1g | 341°47.3 | 48°05.6 $24°28.1 | 111°33.7 $18°15.0 13°32.7 $13°57.7 | 30°01.3 $18°45.8 Horizontal parallax 
19 | 356°49.8 | 63°06.6 27.6 | 126°34.4 15.5 28°34.9 57.6 | 45°03.5 45.8 Venus: 03 
20 11°52.3 | 78°07.6 27.1 | 141°35.1 16.0 | 43°37.0 57.5 | 60°05.8 45.7 Mars: 0.1 
21 26°54.7 | 93°08.7 ++ 26.7 | 156°35.8 ++ 164 | 58°39.1 ++ 57.4 | 75°080 ++ 45.7 
22 41°57.2 | 108°09.7 26.2 | 171°36.5 16.9 | 73°41.3 57.3 | 90°10.3 45.6 
23 56°59.6 | 123°10.7 25.7 | 186°37.2 17.3 88° 43.4 57.1 | 105°12.5 45.6 
Mer.pass.:19:13 v1.0 d0.5 m-4.5 v0.7 d-0.5 m1.6 v2.1 d0.1 m-2.1 v2.3 d0.1 m0.7 
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2021 November 30 to Dec. 02 




















































































































h 
= Sun 
ue 
GHA Dec Moon 
0 182°51.7 $21° oe Z D 
| eee ee eee ee = ui___RE = 
2 | 212°51.2 So Nosy isa 587 ie, | gee 
3 227°51.0 — 39.1 | 268°29.7 12.2" 012.3 15.4" 58.8" = aut. Civil. (| Sunrise | Sunset Twilight 
4 3 30.5 | 283° $00°03.2 8 N 72 ; 8 
5 Be 50.8 30.9 en 12.2’ 00°18.7 -15.5 58.8’ Nae 07:51 09:51 a Civil Naut 
57°50.5 : 2.0 21" : -15.5 58.9" 70 07:3 = 13: - 
40.3 S : 00°34. 9 :35 09:12 3:46 15: 
6 siege Aaiea0 312°03.1 12.1’ eee -15.5' 58.9" 68° | 07:22 08:44 —_ — 14:26 46 
7 287°50.1 Ne 326° 34.2 12.0' ; -15.5 58.9" 66 07:11 08: 10:37 13:00 ? 16:02 
8 aontan c oe 341°05.2 12.07 Oe 15.5 a 64° 07:02 ae 09:48 13:50 ia 16:16 
9 i 5 ° : 1°20. a . 62° z : 09:1 : : 16: 
10 a scave.||' ae8pre “a4 eee ees a pe ee, cea. ee lee 
11 eee 42.3 ea a 01°51.9 ae 59.1’ N 58° 6 6 07:41 08:35 ie 15:45 16:44 
: 42.7 ee 1.8’ 02°07 a 59.1’ 16:40 07:31 : : 15:57 16: 
9 ° 8 ° “15. 1 : 34 15:18 
re Fate $21°43.1 ao fans 02 Set ie a 59 2 06 07:22 Be a 16:07 3 
48.7 4 117 eae acy 59.2" 06:28 07: ; 15:31 16. : 
14 ao? 48 43.5 | 68°10 $02°38.8  -15.6" 52° 13 07:56 6:16 17:04 
5 1 116 ° 15.6’ 59.2" 06:23 OT: 15:42 16: : 
15 a 43.9 | 32°40 02°54.4 15.6" 50° 06 07:46 6:24 17:09 
3 : 7 116 6 15.6 59.3’ 06:19 06: 15:52 16: 
16 62°48 44.3 97°1 : 03°10.0 -15.6" : 45° : 59 07:37 6:32 17:1 
0 12 115 : 15.6’ 59.3’ 06:08 06: 16:01 16: 14 
17 77°47 44.7 | 111°41 . 03°25.7.—--15.6’ : 7 “45 07:18 6:38 17:19 
8 7 11.5 15.6 59.3’ N 40 05: 16:20 : : 
45.1 - 03°4 , cS 5:59 06: 16:53 f 
ic 92°47.6  §21°4 pee aq asker ee’ ee Seige Ge eh Gee peas 
19 | 107°47.3 55 | 140°425 113° 0 -15.6' 59.4 30° | 05:43 22 06:50 | 16:4 ee) tue 
20 122°47. 45.9 | 155°12.8 - $04°12.6 — -15.6’ , 20° 05: 06:12 06:38 ao 17:16 17:47 
21 Sera 46.3 169°43.1 ree 04° 28.2 -15.6' ae N 10° a 05:55 06:19 ie 17:26 17:55 
sa : - 467 oe 04°43. as ‘BY ° ; 05:39 : : 17:43 : 
| eae aa \ ages a ae ee S| S ee ee oe | ae ee ieee 
: 475 | 213°13. A 05°15.2 ee 6 04:40 05:06 18:15 18: 
SD.—16.2 13.3. 11.0’ San. -15.6 59.6’ 20° 04: ; 05:29 18: ‘41 
: d=-0.4 05°30.8 —-15.6’ : 6 19 04:47 «0 8:09 18:32 
: ' : 5: : ; 
Wed | GHA SD =161 59.6 20° | 0352 0424 512 | 1927 18:61 a 
0 Dec GHA 40° 03:34 04:10 04: : 18.47 19:14 1 =a) 
182°46.2 $21°47 Z Dec , | O313 03:53 Pe 18:59 19:28 ant 
1 197° 45.9 8 227° 43.3 10.9 d HP 45 02:46 03: 04:25 19:13 : 20:04 
2 | 212°45.7 eee Ge ea ae $50° | 02:06 0 33 oa0o | 1930 30002058 
3 : 6 43, ; 06°02. a ; : 3:06 : : : 20: 
= || sates 490 | avii27 107 nei steer eee Slt ae Sl. 2 - 
5 ve 49.4 Sebi a 06° 33.2 oe 59.7 a 01:14 02:37 a 20:00 20:46 ee 
i : 10.6’ baa: -15.6' = 59.8" 00:15 : : 20:11 ; : 
4 ; 
: 272° 44.8 eo. 300°11.9 10.5’ ptr ee -15.6' 59.8’ g ae a al 20:24 4 22:27 
287° . 314°41. , : -15.5 ' 10 : :01 ‘ ; 23:35 
8 eee 50.6 | 329° i 3 $07°19.9 -15.5 4 01:22 02:43 See . 
9 : 50.9 : 07°3 , : - : :19 
ia 317°44.1 oie as 10.3' aes 15.5’ 59.9" Lat. e Moonrise 
332° 43.8 ; 58°09.4 10.2’ see -15.5 60.0’ ue Wed Moonse 
11 347° 43.6 51.7 12°38.6 to1" 08°06.3. -15.5 le N 72° 02:09 0 Thu Tue Wed r 
. 52.1 ony : 08°21 . .0' : 4:28 A Thu 
12 ° 27°07.7 8 = -15.4 , || N 70° 07:12 ; 
2° 43.4 $21° 10.0 08° ‘ 60.0 70 02:09 13:48 13: 
13 1°52.5 ° 372. : ° : 04:17 : (14 12:22 
7 17°43.1 ee 41°36.6 9.9" $08°52.6 5.4 60.1 68° | 02:09 04:08 06:42 13:53 13:28 
is —. 53.2 ao 9.9’ 99°07.9 -15.4 60.1’ De 02:09 04:01 . 13:56 13-39 eae 
7° 42.6 ee. 4.4 9.3" : -15.3' 60.1' 02:08 ; : 13:59 : :18 
16 6. 53.6 35° e 09° 23.3 = : A 62° ‘ 03:55 05: . 13:49 13: 
ir | ees ee eee ee 153° 602" || 60° 02:08 03:50 aes a 
: 54.4 Onn. : 09°53.8 : 2 : 03:45 : : 14:04 : 
18 92°41 114°00.3 ; . -15.2 , N 58° 05:29 : 14:04 
9 9.5 ° 60.2 58 : 14:06 2 
ie. |cigee Oo el ae © a°09.0 15.2" 60.3" || Bh 02:08 03:41_—_05:20 ue ae 
20 | 122°41.5 55.1 | 142°57.1 9.4 $10°24.2 -15.1 54° 02:08 = 03:38 05:13 14:08 14:15 14:25 
21 137°41.2 55.5 | 157°25.3 ee 10°39.3 -15.1 one 52° oo 03:35 05:06 ae 14:20 14:33 
22 162810 - 55.9 | 171°53.5 ae 10°54.4 -15.1 60.3" 50° ae 03:32 —«05:00 14:11 -14:24~—«14:40 
: 56.6 ; 11° oa A ; 03:2 : ° 14: : 
S -14. , ° : + . 3 
Thu GHA 5 S.D.=16.4 202 af oe 03:15 ee 14:18 14:46 15:17 
0 182°40 ua GHA 7 20° a 03:12 04:20 eee 14:51 15:27 
1 oe $21°57.0 215°17.4 as Dec d HP N 10° ce . 04:08 one 14:56 15:35 
: 212°40.0 57.3 | 229°45.2 8.7’ $11°54.2 -14.9 0° | 02:07 ~~ 14:27 oe 
3 227° 30.8 57.7 244°12.8 ao 12°09.1 -14.8 Fae S 10° 02:56 03:48 14:30 15:13 16:02 
4 242° . * 58.1 258° 4 : ae 12° 23.8 ee ; 5 02:07 02:51 ; , 15:20 16:1 
5 oe 58.5 ee ot 12°38.6 ene ae ae par 02:46 | ie 15:27 ce 
; 58.8 One : 12°53 : : :07 02: : 35 : : 
6 287 ; 2 7 : :40 : 15:35 . 
6 | 272301 sai°s9.2 ee oe fee an 35¢ | 0207 02:37 ptr | ee: ee 3 
8 ne sees 316°20.6 et $13°22.3 tae) rte 45° oe ee 03:03 a 15:49 17:02 
9 317°38. 59.9 | 330°56. 13°36.8 0-14. J 29 02:54 15:54 17:1 
10 ee 22°00.3 tee a 13°51.2 ee 60.7" : oe 02:07 02:24 «S024 iAS 16:01 a 
11 347° 37.8 pee 359°50.4 a oe -143 pe 54° | 02:22 oa hee 16:09 17:37 
12 : 14°1 2. 4°198 - B. 07 02:20 ; ‘a7 16:1 : 
13 pei $22°01.4 pe a 14° 33.9 a 60.8" = 02:07 02:17 oe 14:48 He ple 
14 7st 01.7 : 3.7 7.6" $14°48 : 60.8 ‘ 02:07 02:14 :29 14:50 16:22 7:51 
32°37.1 : 43°10.2 74 Oo  -14.1' , S 60 02:0 : 02:22 14: : 17:59 
15 47°36 02.1 57° 36.6 4 15°02.0 -14.0' 60.8 :07 02:10 02:15 4:52 16:27 18-08 
16 lie * 02.5 72°02.9 73 15°16.0  -13.9" 60.9" - ites 16:33 18-19 
17 77° : 02.8 36°29. 7.2 15°29.8 13. ’ 60.9 E ‘ Sun - 
Bout 03.2 i ee ne Co -13.8'  60.9' || D9 qn.of Time . Moon 
18 ae 032 | 100°55.1 7.0 5°43.6  -13.7' 60.9" 00" 19 ae Mer.Pass 
19 107° ; $22°03.5 115°21 = 15°57.2 -13.6’ Ba mamitse ; Pass Uppe ‘ Age 
35.9 .0 6.9 a 61.0 mmiss : pper Lowe 
20 122°3 03.9 | 129°46.9 S16°10.8  -13.5’ 5 hhemm |. hhermm r | 26-28 
31 oe 043 iaasaae 3 16°24.3 ee i. A ee 11:16 ‘ap : : hh:mm 20-5% 
22 150°35, - 04.6 | 158°38. oe 16°37.7 -13.3’ 0 05 10:53 818 20:43 | ~m& 
23 sees 05.0 ee 6.5 16°51.0 13.3 61.0’ 02 10:42 10:30 11:49 09:08 21:34 / \ 
67° 34.9 0 3.7 6.4' Res -13.2 61.0’ 11:49 10:01 ; \ 
SD.=16.2 oe 187°29.0 6.3’ 17" 04.2 -13.1' 61.1 : 22:29 NN 
Eta d=-0.4 : 179173 -13.0°—s 61.1 
S.D.=16.6 - 
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December 03, 04, 05 (Fri., Sat., Sun.) 













































































Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 72°02.1 | 138°11.8  $24°25.3 | 201°37.9 $18°17.8 | 103°45.5  $13°57.0 | 120°14.8  $18°45.5 Alpheratz  357°37.3 29°12.8 
1 87°04.6 | 153°12.8 24.8 | 216°38.6 18.3 | 118°47.6 56.9 | 135°17.1 45.5 Ankaa —.353°09.5 = -42°11.5 
2 102°07.0 | 168°13.8 24.3 | 231°39.3 18.7 | 133°49.8 56.8 | 150°19.3 45.4 Schedar  349°33.6 56°39.6 
3 117°09.5 | 183°149 ++ 23.9 | 246°40.0 ++ 19.2 | 148°51.9 ++ 567 | 165°216 ++ 45.4 Diphda  348°49.7 = -17°52.1 
4 132°12.0 | 198°15.9 23.4 | 261°40.7 19.7 | 163°54.0 56.5 | 180°23.8 45.3 Achernar —335°21.8 —--57°07.8 
5 147°14.4 | 213°17.0 22.9 | 276°41.5 20.1 | 178°56.2 56.4 | 195°26.1 45.3 Hamal — 327°53.8 23°34.0 
6 162°16.9 | 228°18.0 $24°22.4 | 291°42.2  $§18°20.6 | 193°58.3 $13°56.3 | 210°28.4  $18°45.2 Polaris 314° 46.0 89°21.5 
7 177°19.4 | 243°19.1 22.0 | 306°42.9 21.0 | 209°00.4 56.2 | 225°30.6 45.1 Acamar = 315°13.4— -40°13.2 
8 192°21.8 | 258°20.1 21.5 | 321°43.6 21.5 | 224°02.6 56.1 | 240°32.9 45.1 Menkar — 314°08.5 4°10.5 
9 207°24.3 | 273°21.2 ++ 21.0 | 336°44.3 ++ 22.0 | 239°04.7 ++ 55.9 | 255°35.1 ++ 45.0 Mirfak — 308°31.4 49° 56.4 
10 | 222°26.8 | 288°22.2 20.5 | 351°45.0 22.4 | 254°06.8 55.8 | 270°37.4 45.0 Aldebaran 290° 42.2 16°33.2 
11 | 237°29.2 | 303°23.3 20.1 6°45.7 22.9 | 269°09.0 55.7 | 285°39.6 44.9 Rigel 281° 06.0 -8° 10.6 
12 | 252°31.7 | 318°24.4 $§24°19.6 | 21°46.4 $18°23.3 | 284°11.1 $13°55.6 | 300°41.9 $18°44.9 eae Saas eres 
13 | 267°34.1 | 333°25.5 19.1 36°47.1 23.8 | 299°13.2 55.4 | 315°44.2 44.8 a in Sone rc 
14 | 282°36.6 | 348°26.5 18.6 51°47.8 24.3 | 314°15.3 55.3 | 330°46.4 44.8 «i - are n.G Teas 
15 | 297°39.1 3°27.6 ++ 18.2 66°48.5 ++ 24.7 | 329°17.5 ++ 55.2 | 345°48.7 ++ 447 ae i am Bro °GHE ve 
16 | 312°41.5 18°28.7 17.7 | 81°49.2 25.2 | 344°19.6 55.1 0°50.9 44.7 eo eyes Sens 0 gba 3 
17 | 327°44.0 | 33°29.8 17.2 | 96°49.9 25.6 | 359°21.7 54.9 | 15°53.2 44.6 Perc o Seafone » .cigoan 7 
1s | 342°46.5 48°30.9  $24°16.7 | 111°50.6 $18°26.1 14°23.9  $§13°54.8 30°55.4 $18°44.6 Adhara 255°075 — -29°00.0 
19 357° 48.9 63°32.0 16.3 | 126°51.3 26.5 29° 26.0 54.7 45°57.7 44.5 Procyon  244°53.3 5° 10.2 
20 12°51.4 78° 33.0 15.8 | 141°52.0 27.0 44°28.1 54.6 61°00.0 44.4 Pollux 243°20.2 27°58 3 
21 27°53.9 93°34.1 ++ 15.3 | 156°52.7 ++ 27.5 59°30.2 + + 545 76°02.2 ++ 44.4 Avior 234°15.3.—--59°34.5 
22 42°56.3 | 108°35.2 14.8 | 171°53.4 27.9 74°32.4 54.3 91°04.5 44.3 Suhail 222°47.9 -43°31.0 
23 57°58.8 123° 36.3 14.3 186°54.1 28.4 89°34.5 54.2 106° 06.7 44.3 Miaplacidus 221° 38.3 -69° 48.0 
Mer.pass.:19:09 v1.0 d0.5 m-4.5 v0.7 d-0.5 m1.6 v2.1 d0.1 m-2.1 v2.3 d0.1 m0.7 Alphard 217°50.1 -8°45.1 
Regulus 207° 37.1 1°51.6 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = :193°44.3, 61° 37.8 
Denebola 82° 27.7 4° 27.0 
0 73°01.2 | 138°37.5 $24°13.9 | 201°54.8 $18°28.8 | 104°36.6  $13°54.1 | 121°09.0 $18°44.2 Gienah 75°463 -17°39.6 
1 88°03.7 | 153°38.6 13.4 | 216°55.5 29.3 | 119°38.7 54.0 | 136°11.2 44.2 KePuse 73°032  -63°12.8 
2 103°06.2 | 168°39.7 12.9 | 231°56.2 29.7 | 134°40.9 53.8 | 151°13.5 44.1 Cache 71°54.7 57°13 
3 118°08.6 183° 40.8 ++ 12.4 246°56.9 sve 30.2 149° 43.0 ++ 53.7 166° 15.7 s+ 441 Alioth 66° 15.6 55°50.3 
4 133°11.1 | 198°41.9 11.9 | 261°57.6 30.7 | 164°45.1 53.6 | 181°18.0 44.0 Sen 58°252 11° 16.3 
5 148°13.6 | 213°43.0 11.5 | 276°58.3 31.1 | 179°47.2 53.5 | 196°20.3 44.0 Alkaid 52°54.4 49° 12.2 
6 163°16.0 | 228°44.2 $24°11.0 | 291°59.1 $18°31.6 | 194°49.4 $13°53.3 | 211°22.5 $18°43.9 Hadar 48°40.1  -60°28.4 
7 178°18.5 | 243°45.3 10.5 | 306°59.8 32.0 | 209°51.5 53.2 | 226°24.8 43.9 Menkent 48°00.9  -36°28.4 
8 193°21.0 | 258°46.4 10.0 | 322°00.5 32.5 | 224°53.6 53.1 | 241°27.0 43.8 Arcturus 45°50.6 9°04.2 
9 208°23.4 | 273°47.6 ++ 09.5 | 337°01.2 ++ 32.9 | 239°55.7 ++ 53.0 | 256°293 ++ 43.7 Rigil Kent. 39°44.4 — -60°55.2 
10 | 223°25.9 | 288°48.7 09.1 | 352°01.9 33.4 | 254°57.9 52.8 | 271°31.5 43.7 Kochab 37° 20.9 74° 03.8 
11 | 238°28.4 | 303°49.8 08.6 7°02.6 33.8 | 270°00.0 52.7 | 286°33.8 43.6 Zuben' ubi 36°59.2 — -16° 07.8 
12 | 253°30.8 | 318°51.0 $24°08.1 22°03.3. $18°34.3 | 285°02.1 $13°52.6 | 301°36.0 $18°43.6 Alphecca 26°06.3 26°38.5 
13 | 268°33.3 | 333°52.1 07.6 37° 04.0 34.7 | 300°04.2 52.5 | 316°38.3 43.5 Antares 12°19.4 — -26°28.7 
14 | 283°35.7 | 348°53.3 07.1 | 52°04.7 35.2 | 315°06.4 52.4 | 331°40.5 43.5 Atria 07°16.4 — -69°03.9 
15 | 298°38.2 3°54.4 ++ 066 | 67°05.3 -- 35.6 | 330°085 -- 52.2 | 346°428 -- 43.4 Sabik — 102°06.1 —-15°45.0 
16 | 313°40.7 | 18°55.6 06.1 | 82°06.0 36.1 | 345°10.6 52.1 1°45.1 43.4 Shaula = 96°14.3 -37°07.1 
17 | 328°43.1 | 33°56.7 05.7 | 97°06.7 36.6 0°12.7 52.0 | 16°47.3 43.3 || Rasalhague 96° 01.3 2°32.7 
Eltanin 90° 43.9 51°29.3 
1s | 343°45.6 48°57.9  $24°05.2 | 112°07.4 $18°37.0 15°14.8 $13°51.9 31°49.6 $18°43.3 : 3 
19 | 358°48.1 | 63°59.1 04.7 | 127°08.1 37.5 | 30°17.0 51.7 | 46°51.8 aso:||| ence eae ay 
20 13°50.5 79° 00.2 04.2 | 142°08.8 37.9 45°19.1 51.6 61°54.1 43.1 ‘i a Bons SP ia 0 
21 28° 53.0 94°01.4 ++ 03.7 | 157°09.5 ++ 38.4 60° 21.2 ++ 51.5 76°56.3 ++ 43.1 ‘Rn ene Rese 
22 43°55.5 | 109°02.6 03.2 | 172°10.2 38.8 75° 23.3 51.4 | 91°58.6 43.0 : Sy eres wt 
23 58°57.9 | 124°03.8 02.7 | 187°10.9 39.3 90° 25.5 51.2 | 107°00.8 43.0 eh ior reas 
Mer.pass.:19:05 v1.1 d0.5 m-4.5 v0.7 d-0.5 m1.6 v2.1 d0.1 m-2.1 v2.3 d0.1 m0.7 Enif 33°41.4 9°58.6 
Al Na’ir 27°36.3  -46°51.6 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29° 30.6 
0 74°00.4 | 139°05.0  $24°02.3 | 202°11.6  $18°39.7 | 105°27.6  $13°51.1 | 122°03.1  $18°42.9 Scheat = -13°47.6 -28°12.2 
1 39°02.9 | 154°06.1 01.8 | 217°12.3 40.2 | 120°29.7 51.0 | 137°05.3 42.9 Markaby = 136324) = lbs 1ot 
2 104°05.3 | 169°07.3 01.3 | 232°13.0 40.6 | 135°31.8 50.8 | 152°07.6 42.8 Dec 03 Fri SHA Mer.pass 
3 119°07.8 | 184°085 ++ 00.8 | 247°13.7. ++ 41.1 | 150°339 ++ 50.7 | 167°098 -+ 428 Venus 66°09.6 14:46 
4 134°10.2 | 199°09.7 24°00.3 | 262°14.4 41.5 | 165°36.1 50.6 | 182°12.1 42.7 Mars  129°35.8 10:33 
5 149°12.7 | 214°10.9 23°59.8 | 277°15.1 42.0 | 180°38.2 50.5 | 197°14.3 42.6 Jupiter 31°43.4 17:03 
6 164°15.2 | 229°12.1 $23°59.3 | 292°15.8  $18°42.4 | 195°40.3 $13°50.3 | 212°16.6  $18°42.6 Saturn 48°12.7 15:57 
7 179°17.6 | 244°13.3 58.8 | 307°16.5 42.9 | 210°42.4 50.2 | 227°18.8 42.5 
8 | 194°20.1 | 259°14.5 58.3 | 322°17.2 43.3 | 225°44.5 50.1 | 242°21.1 49.5 ||| De sete cee baci 
9 209°22.6 | 274°15.7 ++ 57.8 | 337°17.9 ++ 43.8 | 240°466 ++ 50.0 | 257°233 ++ 42.4 Mars  128°53.6 10.32 
1o | 224°25.0 | 289°17.0 57.4 | 352°18.6 44.2 | 255°48.8 49.8 | 272°25.6 42.4 Waa aia 16:50 
11 | 239°27.5 | 304°18.2 56.9 7°19.3 44.6 | 270°50.9 49.7 | 287°27.8 42.3 5 e oe : 
aturn 48° 07.7 15:53 
12 | 254°30.0 | 319°19.4 $23°56.4 22°20.0 $18°45.1 | 285°53.0  $13°49.6 | 302°30.1 $18°42.3 
13 | 269°32.4 | 334°20.6 55.9 37° 20.7 45.5 | 300°55.1 49.5 | 317°32.4 42.2 || Dec 05 Sun SHA — Mer.pass 
14 | 284°34.9 | 349°21.8 55.4 52°21.4 46.0 | 315°57.2 49.3 | 332°34.6 42.1 Venus 65°04.6 14:42 
15 | 299°37.4 4°23.1 ++ 54.9 | 67°22.1 ++ 46.4 | 330°594 ++ 49.2 | 3479369 ++ 42.1 Mars 128°11.2 10:31 
16 | 314°39.8 19°24.3 54.4 82°22.8 46.9 | 346°01.5 49.1 2°39.1 42.0 Jupiter 31°27.2 16:56 
17 | 329°42.3 34° 25.6 53.9 97° 23.4 47.3 1°03.6 49.0 17° 41.4 42.0 Saturn 48°02.7 15:49 
18 | 3449447 49°26.8 $23°53.4 | 112°241 $18°47.8 16°05.7  $13°48.8 32°43.6  $18°41.9 Horizontal parallax 
19 | 359°47.2 64°28.0 52.9 | 127°24.8 48.2 31°07.8 48.7 47° 45.9 41.9 Venus: 0.4 
20 14°49.7 79° 29.3 52.4 | 142°25.5 48.7 46°09.9 48.6 62° 48.1 41.8 Mars: 0.1 
21 29°52.1 94°30.5 ++ 51.9 | 157°26.2 ++ 49.1 61°12.0 ++ 484 | 77°504 ++ 418 
22 44°54.6 | 109°31.8 51.4 | 172°26.9 49.6 76°14.2 48.3 92°52.6 417 
23 59°57.1 | 124°33.1 50.9 | 187°27.6 50.0 91°16.3 48.2 | 107°54.9 41.6 
Mer.pass.:19:01 v1.2 d0.5 m-4.5 v0.7 d-0.5 m1.6 v2.1 d0.1 m-2.1 v2.3 d0.1 m0.7 
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20 
21 December 03 to Dec. 05 












































































































































h 
Fri Sun 
; GHA A M 
e 
1 182°34.7.  _§22° c GHA oon 
197°34.4 22°05.7 | 201° He De 
2 212°34, 06 1°54.3 d 
12°34.2 0 | 216° 6.2’ $17° HP 
3 227° 06.4 194 61’ 7° 30.2 
33.9 : 230° A 17° -12.9' : Lat. Twili 
: 242° 33.7 ++ 06.7 a 6.0’ peas -12.8' 61.1 Naut wilight 
. 7 . , ut. i z 
6 257°33.4 ua seen ae ieee: a aa N 72° | 07:59 ail” | SES | SE Twili 
272°33.2 7.4 | 273°58.9 5.7’ 18°91, 6 612" N 70° . 10:05 Civil ilight 
: 287° 32.9 $22°07.8 | 288°23. a8! 19°33'5 a es 68° 07:42 09:21 2 _ Haut: 
: 302° 32.7 08.1 eae 5.5" 518° 4 5 -12.4' 61.2° 66° cae 08:52 me = 3:35 15:41 
10 ple _ ot 317°12.2 os ae 12.2" 61.2' 64° oe 08:30 ae 12:43 oe 15:58 
32.2 : 331° 36. 3 . -12.1' a 62° : 08:1 : 13: : : 
11 niga se 09.2 oo. 5.2’ ae aD -12.0' a 60° a ee 09:25 ie 5:10 ie 
| eee rah RE 2 | woe | coe or 5) ue Be ke 
17°31.4 9.9 a i; 0’ 19° . -11.7' : 6 :44 07: : 14:59 : 16: 
14 : 14°48.5 9°45.5 61.3’ 56 06: 7:35 : 5:5 42 
32°31.2 10.2 eee 48° -11.6’ ; 6 6:38 07. 08:25 54 16. 
15 : 29°12.3 $19°57 61.3 54 06: 7:26 15:15 :50 
47°30.9 10.6 Ban: 4.7’ A “115° is 132 07: 08:12 6:05 
16 . sia 43° 36.0 20°08 5 61.3’ 52 06: 7:17 : 15:28 16:56 
62°30 10.9 oe 4.6' 5 -11.3’ . 3 6:27 : 08:00 6:14 
17 av 57°59.5 20°19 3 61.3’ 50 06: 07:10 15:40 17:03 
77° 30.4 11.3 79° . 45° 8 11.2" . 45° 6:22 07: 07:50 6:23 
: 23. ‘ 20°3 : 61.3’ 5 : :03 : 15:50 17:0 
| ee ue 6°63 43 20°41.9 "10.9 era || N40: Po ae oat, | dete 6:37 1713 
29.9 : 101° 20°52 -10.9' 61.3! 35° 06: 16:19 17:1 
ee i feces ae i ae a aoe eLe oe Oe. | ae 652 «17:29 
7° 29.4 . 429° : alt a -10.6' ° : 06: 52 : 7:05 
22 : ae 9°55.7 21°14 ; 61.4 20 : 6:15 16:48 17:39 
152°09 13.0 ee 4.0' 0. -10.5' 4 N 10° 05:30 : 06:41 7:16 : 
23 2 144°18.7 21°24 5 61.4’ 10 05:57 17:00 17:47 
167° 28.9 13.3 | 158°41. 3.9' 5 -10.3' . |, Gaels 08: ve ct 1:26 
= 13.6 a ene 3.8" 21°34.7 10.2" 61.4’ 0 04:58 = 06:03 17:20 7-44 17:56 
:=16:2 d= 73° 04.2 37" 21°44.8 i 61.4' S 10° 05:24 05:4 17:37 8 18:11 
Sat | __GH —_ a. Gian oka oC) oe a 2 a7 | i7se tele 1842 
0 a Dec S.D.—16.7 -9.9 614 30° :19 04:48 5:30 18:11 16 18:42 
182°28.7 GHA - 35° 3:51 04:24 05:12 18:2 8:34 1 
1 197°28.4 $22°14.0 187° Vy Dee 40° 03:34 04-10 04:51 es 3:53 oe 
: 212°28.2 ae a oe ee J ase | 02:44 0353 04:25 1902 10:31 19:50 
27°27.9 4.6 | 216°11. 3.5’ -9.7' : 03: :25 19. 31 
4 si 16°11.7 22°14 61.4’ S$ 50° 31 (04: 9:16 20:07 
242°27 15.0 : 3.4 2 -9.6' 4 02:03 4:08 : 9:48 
5 7 230° 34.0 22°2 6 61.4’ 52° 03:04 19:33 20:29 
257° 27.4 15.3 244° 56. 3.3' 3.7 -9.4 4 01:40 : 03:47 20:10 
‘ 4°56 22° 4 61.4’ 54° 02:5 19: 20:58 
6 15. 3 ' 33.0 ; 1.4 ‘ 0) : 9:54 . 
| -2alere sire : a ee 92 ola ie oe i esa oe ae 
6.9 . 273° . 22° “ee , 58° 2:1 : 20: : : 
e lll eaeee | Shea, “oe at ae era | 60° ae nee: Sea 20:37 
17°26 6 oo 2.9' . -8.7' : 01: :57 : :27 : 
10 4 ace 302° 24.2 23°08 at 61.4’ 14 : 20:44 
332°26.1 17.0 Bae 2.8" 6 8.6 4 02:39 21:53 
i. 347°25.9 a So 2.7 pt -8.4' 7 = Fri Moonrise ene 22:30 
7.6 : 2.6' : 8.2" A S 
13 2°25.6  $22°1 oe oe ee 8.2' 61.4" N72° | = = ee 
14 17°25.4 8.0 359°50.8 ‘ 23°41.5 60) 61.4' N 70° = - Fri Sat 
15 32°25.1 18.3 14°123 2 523°49. ae 61.4' 68° aon = = Sun 
16 Se oa oe 28°33.6 he sete -7.7 61.4 66° oe = —_ = a 
© 5 i : , si di = —_ 
17 2724.6 i 42°54.9 3 24° 04.2 -7.5 614° 64° ; ice = 12:38 = a 
77° 24.4 3 57° 2.3 ° -7.3' ° 7:55 10: —_ = 
18 92° ‘ 19.6 L6-2 2.2" eet 71 61.4" ee 07:35 O:15 = 13:18 = —_ 
19 fess §22°19.9 71°37.300 2.1’ . 18.5 ba 61.4’ 60° | 0718 ae 11:31 io aoe = 
‘ : 85° ; 4 pe 61.4’ N , ad 4: : =a 
| ‘eto 20 So ae 61a | ee, foes tome deal dee 
137°23 7 ° 40. 2.0’ ; -6.6" ‘ 6:52 ‘ 10:26 41 : 
22 3 .. 114°40.3 24°38 6 61.4 54° 08:33 14:3 15:16 
152°23 20.9 ae 1.9" 4 -6.4' 4 06:42 10:04 39 5: 
23 A 129°01.2 24°44 4’ 61.4 52° 08:19 14:5 0215: 
167°22.8 21.2 143° : 1.9' . fo 6.2’ 4 . 06:33 09:47 51 5-20 44 
: 21. 22.1 13" 24°50.8 oo 61.4’ 50 06: 08:06 15:02 : 16:05 
SD.=162 x 5 157°42.9 ee 24°56.7 -6.0 61.4’ 45° ce 07:55 i 32 15:12 5:35 16:23 
Sun GHA =e = 25°02.4 oe 61.4’ N 40° é 07 07:32 a. = 15:21 ae 16:38 
0 Dec $.D.=16.7 ls Sede “ee oa ee ee 
182°22.6 GHA a ee og:31 | 1 = 2 
i 197°22, $22°21 v 05:31 58 (08:1 5:55 
> 7° 22.3 8 | 172°03.6 Dec 20° 06:45 3 16-08 6:42 17:40 
: 212°22.0 22.1 ere = soe d HP N 10° ee 06.23 ] = 16.20 6:58 17:57 
7° 21.8 5 200° . 1.7' eae 5.4’ is : 06: 33 . 7:12 ‘ 
4 : ais 0° 44.9 25°13 : 61.4’ 0 : 16:03 16:39 18:13 
242°21 22.8 . 16’ 2 52! 4 04:44 07:11 7:36 : 
5 5 215° 05.5 25°18 2 61.4’ S 10° 05:46 16:57 : 18:39 
257°21.3 23.1 29° : 1.6 3 -5.0' 4 04:30 06:51 7:57 : 
. 26.0 25°2 : 61.4" 20° ; 05: 17:13 19:01 
are ae 243° 46.5 p 35°27 9 oe é1 30° ae ae 7 30 | 17:29 8:16 19:22 
7° 20.7 : 258° 25°39. 4.6" , ° : : 09 8:35 
8 : 58°07.0 32.4 61.3 35 04:47 17:46 19:4 
302°20 24.0 15’ -4.4' 03:49 05:44 8:5 43 
9 5 272°27.5 $25° 36 61.3" 40° 04:34 18:06 56 20: 
317°20 24.3 * 14 av 42° 03:38 05:29 : 9:20 :05 
10 2 us 286° 47.9 25°40 2 61.3" 45° 04:20 18:18 : 20:3 
332°20 24.7 : 1.4 8 -4.0' 3 03:25 05:12 9:3 31 
11 0 301°08.3 25°4 o ~6r3' || 590° 04:03 18:31 34 20:4 
347° 19.7 25.0 315° : 14 4.7 38" 3 50 03: 04:52 : 9:51 46 
5°28.7 ; 25°4 8 61.3" 52° 09 03: 18:47 21:0 
12 2°19.4 25.3 329°49.0 1.4 aaa -3.6' oS ee 03:02 o 04:26 20:10 aes 
: 17° 19.2 $22°25.6 Saare: 1.3’ oe -3.4' ae 02:54 ee 04:14 ae 20:35 5 :25 
32°18. 25.9 309.3 1.3" : -3.2' ; 02:44 ; 04:00 “1? 20:4 1:52 
is 9 358° 29.7 $25°58 61.3" 58° 03:08 19:27 A722: 
47°18.6 26.2 ane Ase 2 -3.0' 02:34 03:44 : 21:0 705 
16 + 12°50.0 26°01 O' 61.2’ S 60° 02:53 19:39 00.22: 
62°18 26.5 eet 1.3’ 2 -2.8 5 02:23 03:25 : 21:1 :20 
17 ‘4 27°10.3 ' 26°0 8 61.2’ 02:36 19:5 a 
eee oo). awe a 26°083 2a 612 0301 | 2010 2156 22:59 
19 92°17.9 $22° ; 55°50.9 ae 26° 08.6 -2.4 61.2’ Day Eqn.of Ti Sun 58 03.26 
20 107° 17.6 27.4 70°11.2 3 26°10 6 -2.2' 61.2" oot ime Mer “a 
a1 122°17.3 27.7 34°31. 1.3' $26° , -2.0' 61.2° 12 : Mer.P mane 
137° 28.0 1.5 1.3’ 12.5 17 : mm:ss mir Pass .Pass. 
2 17.1 98° 3 26° 1.7 miss Upper Age 
2 152° ++ 28 51.8 , 6°14.1 61.1’ 03 . hh:mm Lowe 
23 bit Se 113°12.1 is 26° 15.6 “5 611 ae ae on i 29-1 
16.5 : 127°32. 3 26°16. -1.3' , :55 ; 1:50 = 1-2% 
28. 2.5 16.8 "61.1 05 ; 09:43 10:58 i 
SD=162  d=0 ae ee eee oe ene eoay Brie ater tl aoe — > 
3 : 26°18.6 -0.9 61.1’ :51 13:06 a ) 
SD —167 -0.7' 61.0’ 00:33 
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December 06, 07, 08 (Mon., Tue., Wed.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 74°59.5 | 139°34.3 $§23°50.4 | 202°28.3 $18°50.4 | 106°18.4 $13°48.1 | 122°57.1 $18°41.6 Alpheratz  357°37.3 29° 12.8 
1 90°02.0 | 154°35.6 50.0 | 217°29.0 50.9 | 121°20.5 47.9 | 137°59.4 41.5 Ankaa = 353°.09.5 -42°11.5 
2 105°04.5 | 169°36.8 49.5 | 232°29.7 51.3 | 136°22.6 47.8 | 153°01.6 41.5 Schedar  349°33.6 56° 39.6 
3 120°06.9 | 184°38.1 ++ 49.0 | 247°30.4 ++ 51.8 | 151°247 ++ 47.7 | 168°039 ++ 41.4 Diphda 348°49.7.— -17°52.1 
4 135°09.4 | 199°39.4 48.5 | 262°31.1 52.2 | 166°26.9 47.5 | 183°06.1 41.4 Achernar 335°21.8 ~—--57°07.8 
5 150°11.9 | 214°40.7 48.0 | 277°31.7 52.7 | 181°29.0 47.4 | 198°08.4 41.3 Hamal —327°53.8 23°34.0 
6 165°14.3 | 229°41.9 $23°47.5 | 292°32.4 $18°53.1 | 196°31.1 $13°47.3 | 213°10.6  $18°41.3 Polaris — 314°46.3 89°21.5 
7 | 180°16.8 | 244°43.2 47.0 | 307°33.1 53.5 | 211°33.2 47.2 | 228°12.9 41.2 Acamar — 315°13.4 -40° 13.2 
8 | 195°19.2 | 259°44.5 46.5 | 322°33.8 54.0 | 226°35.3 47.0 | 243°15.1 41.1 Menkar 314" 08.5 4710.5 
9 | 210°21.7 | 274°45.8 ++ 46.0 | 337°345 ++ 54.4 | 241°37.4 ++ 46.9 | 2589173 ++ 41.1 Mirfak = 308°31.4 = 49°'56.4 
10 | 225°24.2 | 289°47.1 45.5 | 352°35.2 54.9 | 256°39.5 46.8 | 273°19.6 41.0 Aldebaran = 290° 42.2 1633.2 
11 | 240°26.6 | 304°48.4 45.0 7°35.9 55.3 | 271°41.6 46.7 | 288°21.8 41.0 Rigel 281°06.0 810.6 
12 | 255°29.1 | 319°49.7  $23°44.5 | 22°36.6  $18°55.7 | 286°43.8  $13°46.5 | 303°24.1 $18°40.9 ae Ce Sees 
13. | 270°31.6 | 334°51.0 44.0 | 37°37.3 56.2 | 301°45.9 46.4 | 318°26.3 40.9 ely on Reena ener 
14 | 285°34.0 | 349°52.3 43.5 52°38.0 56.6 | 316°48.0 46.3 | 333°28.6 40.8 ae 975°40.0 "1°113 
15 | 300°36.5 4°53.6 ++ 43.0 | 67°386 ++ 57.1 | 331°50.1 ++ 46.1 | 348°308 -+ 40.7 eal pee one 
16 | 315°39.0 | 19°54.9 42.5 | 82°39.3 57.5 | 346°52.2 46.0 3°33.1 40.7 ‘Coleou Sesece Oo - cesoab a 
° ° ° ° fe} & 7 
17 | 330°41.4 | 34°56.3 42.0 | 97°40.0 58.0 1°54.3 45.9 18°35.3 40.6 Shue. coeseoee: cieeua 
18 | 345°43.9 | 49°57.6 $23°41.5 | 112°40.7 $18°58.4 16°56.4 $13°45.7 | 33°37.6 $18°40.6 Adhara 255°07.5 -29°00.0 
19 0° 46.4 64°58.9 41.0 | 127°41.4 58.8 31°58.5 45.6 48°39.8 40.5 Procyon 244°53.2 5°10.1 
20 15°48.8 80°00.2 40.5 | 142°42.1 59.3 47°00.6 45.5 63°42.1 40.5 Pollux 243°20.1 27°58.3 
21 30°51.3 95°01.6 ++ 40.0 | 157°42.8 18°59.7 62°02.8 ++ 45.4 78° 44.3 ++ 40.4 Avior 234°15.3. -59°34.5 
22 45°53.7 | 110°02.9 39.5 | 172°43.5 19°00.1 77°04.9 45.2 93° 46.6 40.4 Suhail 222°47.9 -43°31.0 
23 60°56.2 125° 04.3 39.0 187° 44.1 00.6 92°07.0 45.1 108° 48.8 40.3 Miaplacidus 221° 38.2 -69° 48.1 
Mer.pass.:18:57 v1.3 d0.5 m-4.5 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Alphard 217°50.1 -8°45.1 
Regulus  207°37.1 1°51.6 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°.44.2,61°37.8 
Denebola 182° 27.6 4°27.0 
0 75°58.7 | 140°05.6  $23°38.5 | 202°44.8 $§19°01.0 | 107°09.1 $13°45.0 | 123°51.1 $18°40.2 Gienah 175°46.3 —--17° 39.6 
1 91°01.1 | 155°06.9 38.0 | 217°45.5 01.5 | 122°11.2 44.8 | 138°53.3 40.2 Acrux 173°03.1.—--63° 12.8 
2 106°03.6 | 170°08.3 37.5 | 232°46.2 01.9 | 137°13.3 44.7 | 153°55.6 40.1 Gacrux 171°546  -57°138 
3 121°06.1 | 185°09.6 +--+ 37.0 | 247°46.9 ++ 02.3 | 152°15.4 ++ 446 | 168°578 ++ 40.1 Alioth  166°15.6 55°50.3 
4 136°08.5 | 200°11.0 36.5 | 262°47.6 02.8 | 167°17.5 44.5 | 184°00.1 40.0 Spica 158°25.2 -11° 16.4 
5 151°11.0 | 215°12.4 36.0 | 277°48.3 03.2 | 182°19.6 44.3 | 199°02.3 40.0 Alkaid 152°54.4 49°12.1 
6 166°13.5 | 230°13.7 $23°35.5 | 292°48.9 $19°03.6 | 197°21.7 $13°44.2 | 214°04.5 $18°39.9 Hadar 148°40.0 — -60° 28.4 
7 181°15.9 | 245°15.1 35.0 | 307°49.6 04.1 | 212°23.8 44.1 | 229°06.8 39.8 Menkent  148°00.9 — -36°28.4 
8 196°18.4 | 260°16.5 34.4 | 322°50.3 04.5 | 227°26.0 43.9 | 244°09.0 39.8 Arcturus  145°50.5 9°04.1 
9 211°20.9 | 275°17.8 ++ 33.9 | 337°51.0 ++ 04.9 | 242°281 ++ 43.8 | 2599113 ++ 39.7 Rigil Kent. 139°44.3.  -60°55.2 
10 | 226°23.3 | 290°19.2 33.4 | 352°51.7 05.4 | 257°30.2 43.7 | 274°13.5 39.7 Kochab —_137°20.9 74° 03.8 
11 241°25.8 | 305°20.6 32.9 7°52.4 05.8 | 272°32.3 43.5 | 289°15.8 39.6 Zuben'ubi 136°59.1 = -16° 07.8 
12 256°28.2 | 320°22.0 $23°32.4 22°53.0 $19°06.3 | 287°34.4 $13°43.4 | 304°18.0 $18°39.6 Alphecca — 126°06.3 26°38.5 
13. | 271°30.7 | 335°23.4 31.9 | 37°53.7 06.7 | 302°36.5 43.3 | 319°20.3 39.5 Antares 112°19.3 -26°28.7 
14 286°33.2 | 350°24.8 31.4 52°54.4 07.1 | 317°38.6 43.1 | 334°22.5 39.4 Atria 107°16.4 — -69°03.9 
15 | 301°35.6 5°26.2 ++ 309 | 67°551 ++ 07.6 | 332°40.7 ++ 43.0 | 349°248 ++ 30.4 Sabik — 102°06.1 —-15° 45.0 
16 | 316°38.1 | 20°27.6 30.4 | 82°55.8 08.0 | 347°42.8 42.9 4°27.0 39.3 Shaula — 96°14.2, -37°07.1 
17 | 331°40.6 | 35°29.0 29.9 | 97°56.5 08.4 2°44.9 42.8 | 19°29.2 39.3 Rasalhague 96" 01.3 2°32.7 
1s | 346°43.0 | 50°30.4  $23°29.4 | 112°57.1 19°08.9 | 17°47.0 $13°42.6 | 34°31.5 $18°39.2 ee oe sree ae 
19 1°45.5 | 65°31.8 28.9 | 127°57.8 09.3 | 32°49.1 42.5 | 49°33.7 39.2 aus, see Sues See ae 
20 16°48.0 | 80°33.2 28.4 | 142°58.5 09.7 | 47°51.2 42.4 | 64°36.0 39.1 ‘ a wec61 em ies 
21 31°50.4 95°34.6 -- 27.9 | 157°59.2 -- 10.2 62°53.3 ++ 42.2 79°38.2 ++ 39.0 Rica phORGk CREE 
22 46°52.9 | 110°36.0 27.4 | 172°59.9 10.6 | 77°55.4 42.1 | 94°40.5 39.0 Sa ine aoa 
° ° ° ° : = . 
23 61°55.4 | 125°37.4 26.9 | 188°00.6 11.0 | 92°57.5 42.0 | 109°42.7 38.9 Rech. <aotse a ee 
Mer.pass.:18:53 v1.3 d0.5 m-4.5 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Enif 33°41.4 9°58.6 
Al Na‘ir —-27°36.3.-— -46°51.6 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°47.7 28° 12.2 
0 76°57.8 | 140°38.9  $23°26.3 | 203°01.2 $19°11.4 | 107°59.6 $13°41.8 | 124°45.0 $18°38.9 hc face a iea9 0 
1 92°00.3 | 155°40.3 25.8 | 218°01.9 1.9 | 123°01.7 41.7 | 139°47.2 38.8 as : : 
2 107°02.7 | 170°41.7 25.3 | 233°02.6 2.3 | 138°03.9 41.6 | 154°49.4 38.8 || Dec 06 Mon SHA Mer.pass 
3 122°05.2 | 185°43.2 ++ 24.8 | 248°03.3 ++ 12.7 | 153°06.0 ++ 41.4 | 169°51.7 ++ 387 Venus 64° 34.8 14:40 
4 137°07.7 | 200°44.6 24.3 | 263°04.0 3.2 | 168°08.1 41.3 | 184°53.9 38.6 Mars 127°28.8 10:30 
5 152°10.1 | 215°46.1 23.8 | 278°04.6 3.6 | 183°10.2 41.2 | 199°56.2 38.6 Jupiter 31° 18.9 16:52 
6 167°12.6 | 230°47.5  $23°23.3 | 293°05.3  $19°14.0 | 198°12.3 $13°41.0 | 214°58.4 $18°38.5 Saturn 47°57.6 15:46 
7 182°15.1 | 245°49.0 22.8 | 308°06.0 4.5 | 213°14.4 40.9 | 230°00.7 38.5 
8 | 197°17.5 | 260°50.4 22.3 | 323°06.7 4.9 | 228°16.5 40.8 | 245°02.9 ag at || igo anes ee a 
9 212°20.0 | 275°51.9 ++ 21.8 | 338°07.4 ++ 15.3 | 243°186 ++ 40.6 | 260°051 -+ 384 Mars  126°46.2 10.29 
10 | 227°22.5 | 290°53.3 21.3 | 353°08.0 5.7 | 258°20.7 40.5 | 275°07.4 38.3 Jupiter -31°10.4 16.40 
11 | 242°24.9 | 305°54.8 20.7 8°08.7 6.2 | 273°22.8 40.4 | 290°09.6 38.2 Sania 47°52.4 15-45 
12 | 257°27.4 | 320°56.3 $23°20.2 23°09.4 $§19°16.6 | 288°24.9  $13°40.2 | 305°11.9 $18°38.2 
13 272°29.8 | 335°57.7 19.7 38°10.1 7.0 | 303°27.0 40.1 | 320°14.1 38.1 Dec 08 Wed SHA Mer.pass 
14 287°32.3 | 350°59.2 19.2 53°10.7 7.5 | 318°29.1 40.0 | 335°16.4 38.1 Venus 63°41.1 14:36 
15 | 302°34.8 6°00.7 ++ 18.7 | 689114 ++ 17.9 | 333°31.2 ++ 39.8 | 350°18.6 ++ 38.0 Mars 126°03.4 10:27 
16 | 317°37.2 | 21°02.2 18.2 | 83°12.1 8.3 | 348°33.3 39.7 5°20.8 37.9 Jupiter 3101.8 16:46 
17 332°39.7 36° 03.7 17.7 98° 12.8 8.7 3°35.4 39.6 20° 23.1 37.9 Saturn 47° 47.1 15:39 
1g | 347°42.2 | 51°05.2 $23°17.2 | 113°13.5 $19°19.2 18°37.5  $13°39.4 | 35°25.3 $18°37.8 Horizontal parallax 
19 2°44.6 | 66°06.7 16.6 | 128°14.1 9.6 | 33°39.6 39.3 | 50°27.6 37.8 Vetus: 0.4 
20 17°47.1 81°08.2 16.1 | 143°14.8 20.0 | 48°41.7 39.2 | 65°29.8 37.7 Mars: 0.1 
21 32°49.6 | 96°09.7 ++ 15.6 | 1589155 ++ 204 | 63°43.8 ++ 39.0 | 80°321 ++ 37.7 
22 47°52.0 | 111°11.2 15.1 | 173°16.2 20.9 | 78°45.9 38.9 | 95°34.3 37.6 
23 62°54.5 | 126°12.7 14.6 | 188°16.8 21.3 | 93°48.0 38.8 | 110°36.5 37.5 
Mer.pass.:18:49 v1.4 d0.5 m-4.5 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 
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2021 December 06 to Dec. 08 






































































































































h Sun Moon 
Mon GHA Dec GHA H Dec d RE Lat. Twilight . Sunrise Sunset “ Twilight 
0 182°16.3  $22°29.2 | 1569133 14° $26°9193 05’ 61.0° pan Sisal bile 
1 197° 16.0 29.5 170° 33.7 1.4 26°19.7 -0.3' 61.0’ N 72° 08:06 10:18 = —_ 3:25 15:36 
2 212°15.8 29.8 184°54.1 1.5’ 26° 19.9 -0.1' 61.0’ N 70° 07:48 09:30 = = 4:13 15:54 
3 227°15.5 + 30.1 199°14.6 1.5! 26° 19.9 0.1’ 61.0’ 68° 07:34 08:59 11:21 12:22 4:44 16:09 
4 242°15.2 30.4 213°35.1 1.5’ 26° 19.7 0.3’ 60.9’ 66° 07:22 08:36 10:07 13:35 5:06 16:21 
5 257° 15.0 30.7 227°55.7 1.6’ 26° 19.3 0.5’ 60.9’ 64° 07:11 08:18 09:32 14:11 5:25 16:31 
6 272°14.7 $22°31.0 242° 16.3 1.6’ $26°18.7 0.7’ 60.9" 62° 07:02 08:03 09:06 14:37 5:40 16:40 
7 287°14.4 31.3 256° 36.9 1.7’ 26°17.9 0.9’ 60.9" 60° 06:55 07:50 08:46 14:56 5:52 16:48 
8 302° 14.2 31.6 | 270°57.6 1.7 —26°16.9 1.1’ 60.8" || sg? | 06:48 07:39 = 08:30 | 15:13 6:03. 16:55 
9 317°13.9 - 319 | 2859183 18 26°15.6 1.3’ 60.8 me? |) OR: Opay. ose: | dear Sig abo 
10 332° 13.6 32.2 299''39.1 1.8" 26 14.2 1.5' 60.8" 54° 06:35 07:21 08:04 15:39 6:22 17:07 
11 347° 13.4 32.5 313°59.9 1.9 26° 12.6 1.7 60.8 52° 06:30 07:13 07:54 15:49 6:29 17:13 
12 2°13.1 $22°32.8 | 3289208 19’  $26°10.8 19° 60.7’ 50° | 06:25 07:06 07:44 15:59 6:37 17:18 
13 17°12.8 33.1 | 342°418 2.0° 26°08.8 2.1’ 60.7" 45° | 06:14 06:51 07:24 16:18 6:52 17:29 
14 32°12.6 33.4 | 3579028 2.1' —-26°06.6 = 2.3’ 60.7" || age | 06:04 06:38 ~—Ss07:08 | 16:35 che, . ae 
15 47°12.3 337 | 119239 2.1 26°04.2 2.5’ 60.6" ane. | Ogee “oper cess | seas ie 74a 
16 62°12.0 33.9 | 25°45. 2.27 269016 = 2.7' 60.6" gner! deg’. oear- meae. ||) azn oe: aE 
17 77° 11.8 34.2 | 40°06.4 = 2.3 25°58.9 2.9" 60.6 90° | Ona. oso 0622. | 4701 wag 1849 
18 92°11.5 $22°34.5 54°27.7 2.4’ $25°55.9 3.1’ 60.6’ N 10° 05:16 05:42 06:05 17:38 8:01 18:27 
19 107°11.2 34.8 68° 49.1 2.4’ 25°52.7 3.3’ 60.5’ 0° 04:59 05:25 05:48 17:55 8:18 18:44 
° ° ’ ° ’ , 

20 122° 11.0 35.1 83" 10.6 2.5" eo nae 3.4" 60.5" 5 10° 04:41 05:08 05:31 18:12 3:35 19:02 
21 137°10.7 + 35.4 97°32.1 2.6 25° 45.8 3.6 60.5 20° 04:19 04:48 05:13 18:31 3:55 19:24 
° ° , ° , , . 7 . * P 
22 152 10-4 35.7 111°53.8 2.7" 25 42.1 3.8" 60.4" 30° 03:51 04:24 04:51 18:52 9:19 19:52 
23 167° 10.2 35.9 126° 15.5 2.8 25° 38.2 4.0 60.4 35° 03:33 04:10 04:39 19:04 9:34 20:10 

SD.=16.2 d=-0.3 S.D.=16.6 40° 03:11 03:52 04:25 19:19 9:51 20:32 
HP 45° 02:42 03:31 04:07 19:36 20:13 21:02 
= = = _ “ = : || $s 50° | 02:00 03:02 03:46 | 19:58 20:41 21:44 
0 182°09.9 $22°36.2 140° 37.3 2.9' $25° 34.1 4.2' 60.4 52° 01:35 02:48 03:36 20:08 20:56 22:09 
1 197°09.6 36.5 154°59.3 3.0" 25° 29.8 4.4 60.3’ 54° 00:59 02:31 03:24 20:20 21:13 22:46 
2 212°09.3 36.8 169°21.3 3.1’ 25° 25.4 4.5’ 60.3’ 56° 02:11 03:11 20:33 21:33 
3 227°09.1 + 37.1 183° 43.4 3:2 25° 20.7 47’ 60.3" 58° 01:45 02:55 20:49 22:00 
4 242°08.8 37.3 198°05.6 3.3’ 25°15.9 4.9’ 60.2 S 60° 01:06 02:36 21:08 22:40 
5 257°08.5 37.6 212°27.9 3.4’ 25°10.9 5.1’ 60.2’ 
6 272°08.3.  $22°37.9 | 226°50.3 3.5’ $25°05.8 5.2’ 60.2" Lat. Moonrise Moonset 
7 287° 08.0 38.2 | 2419128 3.6’ 25°00.4 5.4 60.1" Mon Tue Wed Mon Tue Wed 
8 302°07.7 38.4 255°35.5 3.7' 24°54.9 5.6" 60.1’ N 72° = = = = = = 
° ° ’ ° , 4 
9 317 07.5 * 38.7 269''58.2 3.8" 24 49.3 5.8" 60.1' N 70° = = a — = a 
10 332 07.2 39.0 284 21.0 3.9" 24 434 5.9" 60.0" 68° = = 4:57 a = 17:46 
11 347° 06.9 39.3 298° 44.0 4.0 24° 37.4 6.1 60.0 66° = = 4:10 = = 18:33 
12 2° 06.6 $22°39.5 313°07.1 4.1’ $24°31.2 6.3’ 60.0’ 64° = 13:48 3:39 | 16:52 19:03 
13 17°06.4 39.8 327°30.2 4.2’ 24° 24.9 6.4’ 59.9’ 62° 12:43 13:07 3:15 15:45 17:32 19:25 
14 32°06.1 40.1 341°53.5 4.4’ aa S ae 60° | 12:03 12:39 2:56 16:24 18:00 19:43 
15 47°05.8 - 40.4 | 356°17.0 4.5’ 4°11.7 7 59.9" 5 : : : 
16 62° 05.6 40.6 10°40.5 4.6’ 24° 04.9 6.9° 59.8" el pee ee — ee — ae 
17 77°05.3 40.9 25°04.1 47 23°58.0 7.0 59.8’ 56 11:14 11:59 2:27 17:13 18:39 20:11 
. . zs : : F . 54° 10:56 11:44 2:16 17:31 18:54 20:22 
18 92°05.0 $22° 41.2 39°27.9 4.8' $23°50.9 7.2! 59.8" 52° 10:41 11:31 2:05 17:46 19:07 20:32 
19 107°04.7 41.4 53°51.8 5.0 23° 43.6 7.3) 59.7’ 50° 10:28 11:19 1:56 17:59 19:18 20:40 
20 ae ee ne aS ie 5 45° | 10:01 10:55 1:36 18:26 19:41 20:59 
21 7°04. + 42. 40. 5.2! ; 7.6" tT 
22 152°03.9 422 | 97°04.2 53° 239209 7.8 59.6 || N40 | 09:39 10:36 pal | ee eo ee 
23 167°03.6 42.5 111°28.6 55’ 23° 13.0 7.9' 50.6" 35 09:22 10:19 1:07 19:04 20:16 21:26 
- - - - - - - 30° 09:06 10:05 0:55 19:20 20:29 21:37 
SD.=16.2 d=-0.3 S.D.=16.3 20° | 08:40 09:41 0:35 19:45 20:52 21:56 
N 10° 08:18 09:20 0:17 20:07 21:12 22:12 
Wed SHA Dee GHA y Dee d HF 0° | 07:57 09:01 0:00 | 20:28 21:30 22:27 
0 182°03.4 $22°42.8 125°53.1 5.6’ $23°05.0 8.1’ 59.5’ ° : : . : : ‘ 
1 197°03.1 43.0 | 140°17.8 5.7’ 22°56.9 8.2’ 59.5" : a ei oa noe a as one 
° ° ’ ° ’ , : : ‘ : . 
2 212°02.8 43.3 | 154°42.5 5.8! 22° 48.6 8.3' 59.5 aoe | Obae . Bye ans S135 350 a 
3 227°02.5 - 43.5 | 169°07.4 6.0" 22°40.2 8.5’ 50.4" ane. GOpaa bee casa ce | eae Oe 
4 242°02.3 43.8 | 183°32.5 6.1! 22°31.7 8.6’ 50.4" ant,| Geis. “Gros. ‘was tn 
5 257° 02.0 nies ceca 6.2 — 8.7 59.3 45° 05:53 07:05 08:22 22:27 23:15 23:51 
6 272°01.7 $22° 44.3 212°22.9 6.3’ $22°14.2 8.9’ 59.3’ ° : = : : : ' 
7 287°01.4 44.6 | 226°48.3 6.5’ 22° 05.2 9.0° 59.3" 2 A ae aps nae ee oe iia 
8 302°01.2 44.8 | 241°13.9 6.6’ 21°56.2 9.1’ 59.2" eae | Gea: “Gea ora S516 oe 60 “=2 
9 317°00.9 + 45.1 255°39.5 6.7’ 21°47.0 9.2’ 59.2’ ° : : ‘ : : : 
56 04:41 05:58 07:28 23:36 rod 00:12 
10 332° 00.6 45.4 270° 05.3 6.9’ 21° 37:7 9.4’ 59.2’ ° : : ; ; : 
11 347°00.3 45.6 | 284°31.3 7.0’ 21°28.2 95° 59.1" i a ee vee ae a met 
. . i . ‘i f . S 60° 03:52 05:16 06:56 aS 00:19 00:45 
12 2°00.1 $22°45.9 298°57.3 7.1’ $21°18.7 9.6’ 59.1’ 
13 16°59.8 46.1 313° 23.5 13° 21°09.0 9.7’ 59.0’ Sun Moon 
14 31°59.5 46.4 327° 49.8 74’ 20°59.3 9.8" 59.0’ Da Eqn.of Time Mer. Mer.Pass. Age 
15 46°59.2 - 46.6 342°16.3 7.5’ 20° 49.4 9.9" 59.0’ " oor 12" Pass Upper Lower 2-4 
16 61°59.0 46.9 356° 42.9 7.6’ 20°39.4 10.1’ 58.9" mm:ss mmiss hh:mm hh:mm hh:mm 7-24% 
° ° , ° , , 
17 76°58.7 ava | 11%09.6 7.8" 20°29.2 10.2" 58.91 ual cae, as sae ae ied =a 
18 91°58.4  $22°47.4 | 25°36.4 7.9" $20°19.0 10.3’ 58.8" o7 | 0840 0827 1150 | isa5 o2a4 ) 
19 106°58.1 47.6 40° 03.4 8.0 20° 08.7 10.4 58.8 08 08:13 08:00 11:52 16:14 03:45 
20 121°57.8 47.9 54° 30.5 8.2’ 19°58.3 10.5’ 58.8" 
21 136°57.6 + 48.1 68°57.7 8.3’ 19°47.7 10.6’ 58.7’ 
22 151°57.3 48.4 83°25.1 8.4’ 19°37.1 10.7’ 58.7’ 
23 166°57.0 48.6 97°52.5 8.5’ 19° 26.4 10.8’ 58.6’ 
SD.=16.2_ d=-0.3 S.D.=16.1 
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Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 77°57.0 | 141°14.2 $23°14.1 | 203°17.5 $19°21.7 | 108°50.1 $13°38.6 | 125°38.8  $18°37.5 Alpheratz — 357°37.3 29°12.8 
1 92°59.4 | 156°15.7 13.6 | 218°18.2 22.1 | 123°52.2 38.5 | 140°41.0 37.4 Ankaa 353°09.6 = -42°11.5 
2 108°01.9 | 171°17.2 13.1 | 233°18.9 22.6 | 138°54.3 38.4 | 155°43.3 37.4 Schedar  349°33.6 56° 39.6 
3 123°04.3 | 1869188 ++ 125 | 248°195 ++ 23.0 | 153°56.4 ++ 382 | 170°455 ++ 37.3 Diphda 348°49.7 —-17°52.2 
4 138°06.8 | 201°20.3 12.0 | 263°20.2 23.4 | 168°58.5 38.1 | 185°47.7 37.2 Achernar 335°21.8 ~—--57°07.8 
5 153°09.3 | 216°21.8 11.5 | 278°20.9 23.8 | 184°00.6 38.0 | 200°50.0 37.2 Hamal —327°53.8 23°34.0 
6 168°11.7 | 231°23.4  $23°11.0 | 293°21.6  $19°24.3 | 199°02.7  $13°37.8 | 215°52.2 $18°37.1 Polaris — 314°47.0 89°21.5 
7 183°14.2 | 246°24.9 10.5 | 308°22.2 24.7 | 214°04.8 37.7 | 230°54.5 37.1 Acamar — 315°13.4 -40° 13.2 
8 | 198°16.7 | 261°26.4 10.0 | 323°22.9 25.1 | 229°06.9 37.6 | 245°56.7 37.0 Menkar = 314 "08.5 4710.5 
9 | 213°191 | 276°28.0 ++ 09.5 | 338°23.6 ++ 25.5 | 244°090 -- 37.4 | 260°589 ++ 37.0 Mirfak = 308° 31.4 49°'56.4 
10 | 228°21.6 | 291°29.5 08.9 | 353°24.3 26.0 | 259°11.0 37.3 | 276°01.2 36.9 Aldebaran = 290422 16° 33.2 
11 243°24.1 | 306°31.1 08.4 8°24.9 26.4 | 274°13.1 37.2 | 291°03.4 36.8 Rigel 281 06.0 8 10.6 
12 | 258°26.5 | 321°32.7 $23°07.9 23°25.6 $19°26.8 | 289°15.2 $13°37.0 | 306°05.7 $18°36.8 leis Soease 5 Sees 
13. | 273°29.0 | 336°34.2 07.4 | 38°26.3 27.2 | 304°17.3 36.9 | 321°07.9 36.7 De in arenes gear e 
14 | 288°31.5 | 351°35.8 06.9 | 53°27.0 27.6 | 319°19.4 36.8 | 336°10.1 36.7 Meare as R 0 as 
15 | 303°33.9 6°37.4 ++ 064 | 68°27.6 <+ 281 | 334°215 ++ 366 | 3519124 ++ 366 ree 576 SLE Goi 
16 | 318°36.4 | 21°38.9 05.8 | 83°28.3 28.5 | 349°23.6 36.5 6° 14.6 36.5 ‘Canopus 263°53.0--52°423 
fo} ° ° fe} ° * 7 
17 | 333°38.8 | 36°40.5 05.3 | 98°29.0 28.9 4°25.7 36.4 | 21°16.9 36.5 Se BeAeDAY ~cleeaa 7 
1g | 348°41.3 | 51°42.1 $23°04.8 | 113°29.6  $19°29.3 19°27.8  $13°36.2 | 36°19.1 $18°36.4 Adhara  255°075 —--29°00.0 
19 3°43.8 | 66°43.7 04.3 | 128°30.3 29.7 | 34°29.9 36.1 51°21.3 36.4 Procyon  244°53.2 5°10.1 
20 18° 46.2 81°45.3 03.8 | 143°31.0 30.2 49°32.0 35.9 66° 23.6 36.3 Pollux  243°20.1 27°58.3 
21 33°48.7 | 96°469 ++ 03.3 | 158°31.7 ++ 306 | 64°341 ++ 358 | 81°258 ++ 363 Avior 234°15.2 —--59°34.5 
22 48°51.2 111°48.4 02.7 173° 32.3 31.0 79° 36.2 35.7 96° 28.1 36.2 Suhail 222°47.9 -43°31.0 
23 63°53.6 126°50.0 02.2 188° 33.0 31.4 94° 38.3 35.5 111°30.3 36.1 Miaplacidus 221°38.2 -69° 48.1 
Mer.pass.:18:45 v1.5 d0.5 m-4.4 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Alphard 217°50.1 -8°45.1 
Regulus 207° 37.0 1°51.6 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.2, 61° 37.8 
Denebola 182° 27.6 4°27.0 
0 78°56.1 | 141°51.7  $23°01.7 | 203°33.7 $19°31.8 | 109°40.4 $13°35.4 | 126°32.5  $18°36.1 Gienah 175°463 ~—--17°39.6 
1 93°58.6 156°53.3 01.2 218° 34.3 32.3 124° 42.5 35.3 141°34.8 36.0 Acrux 173°03.1 -63°12.8 
2 109°01.0 | 171°54.9 00.7 | 233°35.0 32.7 | 139°44.6 35.1 | 156°37.0 36.0 Gacrux 171°546 -57°13.8 
3 124°03.5 186°56.5 23°00.1 248° 35.7 ++ 33.1 154° 46.7 ++ 35.0 171°39.2 ++ 35.9 Alioth 166°15.5 55°50.3 
4 139°05.9 | 201°58.1 22°59.6 | 263°36.4 33.5 | 169°48.7 34.9 | 186°41.5 35.8 Spica 158°25.2 —--11°16.4 
5 154°08.4 216°59.7 59.1 278° 37.0 33.9 184°50.8 34.7 201° 43.7 35.8 Alkaid 152°54.4 49°12.1 
6 169°10.9 | 232°01.4  $22°58.6 | 293°37.7 $19°34.3 | 199°52.9 $13°34.6 | 216°46.0 $18°35.7 Hadar  148°40.0 — -60°28.4 
7 184°13.3 | 247°03.0 58.1 | 308°38.4 34.8 | 214°55.0 34.5 | 231°48.2 35.7 Menkent  148°00.9 — -36°28.4 
8 199°15.8 | 262°04.6 57.6 | 323°39.0 35.2 | 229°57.1 34.3 | 246°50.4 35.6 Arcturus 145°50.5 9°04.1 
9 214°18.3 | 277°06.3 ++ 57.0 | 338°39.7. ++ 35.6 | 244°59.2 ++ 34.2 | 261°527 ++ 35.5 Rigil Kent. 139°44.3 — -60°55.2 
10 | 229°20.7 | 292°07.9 56.5 | 353°40.4 36.0 | 260°01.3 34.0 | 276°54.9 35.5 Kochab —_137°20.9 74° 03.8 
11 | 244°23.2 | 307°09.5 56.0 8°41.0 36.4 | 275°03.4 33.9 | 291°57.2 35.4 Zuben'ubi 136°59.1 = -16° 07.8 
12 259°25.7 | 322°11.2 $22°55.5 23°41.7 $19°36.8 | 290°05.5 $13°33.8 | 306°59.4 $18°35.4 Alphecca —-126°06.3 26°38.5 
13. | 274°28.1 | 337°12.9 55.0 | 38°42.4 37.2 | 305°07.6 33.6 | 322°01.6 35.3 Antares = 112°19.3-26° 28.7 
14 | 289°30.6 | 352°14.5 54.4 | 53°43.0 37.7 | 320°09.7 33.5 | 337°03.9 35.2 Atria 107°16.4 — -69°03.9 
15 | 304°33.1 7°16.2 ++ 53.9 | 68°43.7 ++ 38.1 | 335°118 ++ 33.4 | 352°061 ++ 35.2 Sabik — 102°06.0 — -15° 45.0 
16 | 319°35.5 | 22°17.8 53.4 | 83°44.4 38.5 | 350°13.8 33.2 7°08.3 35.1 Shaula— 96°14.2 -37°07.1 
17 | 334°38.0 | 37°19.5 52.9 | 98°45.0 38.9 5°15.9 33.1 | 22°10.6 35.1 Rasalhague 96°01.3 2°32.7 
3 3 : 3 : 2 . : ; Eltanin 90° 43.9 51°29.2 
1g | 349°40.4 | 52°21.2 $§22°52.4 | 113°45.7 $19°39.3 | 20°18.0 $13°32.9 | 37°12.8  $18°35.0 ae pea qh o0 A 
19 4° 42.9 67° 22.9 51.8 | 128°46.4 39.7 35°20.1 32.8 52°15.0 34.9 aus Wan : aieae a - SeedaS 
20 19° 45.4 82° 24.5 51.3 | 143°47.0 40.1 50° 22.2 32.7 67°17.3 34.9 ‘i ne ees Seas 
21 34° 47.8 97°26.2 ++ 50.8 | 158°47.7 ++ 406 65°24.3 ++ 32.5 82°19.5 + + 34.8 AS Pteag eae 
22 49°50.3 | 112°27.9 50.3 | 173°48.4 41.0 80°26.4 32.4 97°21.8 34.8 ee eo mere 
° ° ° ° + ick . 
23 64°52.8 | 127°29.6 49.7 | 188°49.0 41.4 | 95°28.5 32.3 | 112°24.0 34.7 oak hoya ee 
Mer.pass.:18:41 v1.6 d0.5 m-4.4 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Enif 33°41.4 9°58.5 
Al Na’ir 27°36.3.  -46°51.6 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29°30.6 
0 79°55.2 | 142°31.3  §22°49.2 | 203°49.7  $19°41.8 | 110°30.6  $13°32.1 | 1279262 $18°34.6 Scheat = 1347.7 0 -28°°12.2 
1 94°57.7 | 157°33.0 48.7 | 218°50.4 42.2 | 125°32.6 32.0 | 142°28.5 34.6 Markab* 37324) = be 194 
2 110°00.2 | 172°34.7 48.2 | 233°51.0 42.6 | 140°34.7 31.8 | 157°30.7 34.5 |[ Dec 09 Thu SHA Mer.pass 
3 125°02.6 | 1879364 -++ 47.7 | 248°51.7 ++ 43.0 | 155°368 -+ 31.7 | 172°329 ++ 345 Venus 63°17.2 14:34 
4 140°05.1 | 202°38.1 47.1 | 263°52.4 43.4 | 170°38.9 31.6 | 187°35.2 34.4 Mars  125°20.6 10:26 
5 155°07.6 | 217°39.8 46.6 | 278°53.0 43.8 | 185°41.0 31.4 | 202°37.4 34.3 Jupiter 30°53.1 16:42 
6 170°10.0 | 232°41.6  $22°46.1 | 293°53.7 $19°44.2 | 200°43.1 $13°31.3 | 217°39.6  $18°34.3 Saturn 47°41.8 15:35 
7 185°12.5 | 247°43.3 45.6 | 308°54.3 44.7 | 215°45.2 31.1 | 232°41.9 34.2 ; 
g | 200°14.9 | 262°45.0 45.1 | 323°55.0 45.1 | 230°47.3 31.0 | 247°44.1 34.2 Ce ee eee sass 
9 215°17.4 | 277°46.7 ++ 44.5 | 338°55.7 ++ 45.5 | 245°493 ++ 30.9 | 262°463 ++ 34.1 Mars  124°37.6 10.25 
10 | 230°19.9 | 292°48.5 44.0 | 353°56.3 45.9 | 260°51.4 30.7 | 277°48.6 34.0 sipitee 30°44.3 16:30 
11 | 245°22.3 | 307°50.2 43.5 8°57.0 46.3 | 275°53.5 30.6 | 292°50.8 34.0 Sst 47°36.4 15.32 
12 | 260°24.8 | 322°52.0 $22°43.0 | 23°57.7 $19°46.7 | 290°55.6  $13°30.5 | 307°53.0  $18°33.9 
13. | 275°27.3 | 337°53.7 42.4 | 38°58.3 47.1 | 305°57.7 30.3 | 322°55.3 33.9 Dec 11 Sat SHA — Mer.pass 
14 | 290°29.7 | 352°55.5 41.9 53°59.0 47.5 | 320°59.8 30.2 | 337°57.5 33.8 Venus 62°36.1 14:28 
15 | 305°32.2 7°57.2 ++ 41.4 | 68°59.7 ++ 47.9 | 336°01.9 ++ 30.0 | 352°59.8 ++ 33.7 Mars 123°54.5 10:24 
16 | 320°34.7 | 22°59.0 40.9 | 84°00.3 48.3 | 351°03.9 29.9 8°02.0 33.7 Jupiter 3035.3 16:36 
17 (| 335°37.1 38° 00.7 40.3 99°01.0 48.7 6°06.0 29.8 23°04.2 33.6 Saturn 4731.0 15:28 
1s | 350°39.6 | 53°02.5 $22°39.8 | 114°01.6 $19°49.1 | 21°08.1  $13°29.6 | 38°06.5  $18°33.6 Horizontal parallax 
19 5°42.0 | 68°04.3 39.3 | 129°02.3 49.6 | 36°10.2 29.5 | 53°08.7 33.5 Werius® 0.4 
20 20°44.5 | 83°06.1 38.8 | 144°03.0 50.0 | 51°12.3 29.3 | 68°10.9 33.4 Mars: 0.1 
21 35°47.0 | 98°07.8 ++ 38.2 | 159°03.6 ++ 504 | 66°144 ++ 292 | 83°132 ++ 33.4 
22 50°49.4 | 113°09.6 37.7 | 174°04.3 50.8 | 81°16.4 29.1 98°15.4 33.3 
23 65°51.9 | 128°11.4 37.2 | 189°04.9 51.2 | 96°18.5 28.9 | 113°17.6 33.3 
Mer.pass.:18:37 v1.7 d0.5 m-4.4 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 
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2021 December 09 to Dec. 11 












































































































































h Sun M 
Oo 
™ GHA Dec GHA v - 
181°56.7 on d a 
; ceeece $22°48.8 112°20.1 8.7’ $19°15.5 - BE Lat. Twilight 
2 211°56.2 49.1 | 126°47.9 88  — 19°04. eee Naut. Civil | Sunrise | Sunset Twilight 
3 ae 49.3 | 141°15.7 204.6 11.0 58.6" N 72° Civil Naut 
226°55.9 : 8.9 18°53.6 : 08:12 10:30 
49.6 155°43.7 ; : 11.1 58.5" —_ = : 
4 241°55.6 : 9.0 18°42.5 , N 70° | 07:54 3:15 5:33 
5 4 49.8 | 170°11.8 : : 11.1 58.5" . : 09:38 —_ 
256°55.3 50 oa 9.2 18°31.3 11.2’ ' 68 07:38 «= (O9:: —_ 14:08 15:52 
1] 184°40.1 9.3’ 18° : 58.4 66° 9:05 = i : 
6 | 271°55.1  $22°50.3 | 199° 8°20.0 11.3’ 58.4" ° | 07:26 08:42—10:16 oo ee 
Lees oS) ee ee ee ee ee ee ite ee 6:19 
301°54.5 50.8 aoe 5’ 17°57.2 11.5 ae 07:06 08:07 09:12 cs :23 16:30 
9 316°54.2 ee 228°05.5 9.7" eeu 58.3! 60° | 06:58 07:54 a 5:38 6:39 
10 | 331°53.9 ee ee re, BBB |] 58° | 06:51 07:43 eo ie Gee 
11 | 346°53.7 51.5 ores i 17°22.4 11.7" 58.2’ 56° | 06:44 07:33 io fae 
12 1953.4. §22° Oo 179106 118 oT 54° | 06:39 5:25 6:12 
2 58.2 07:24 7:01 
13 | 169534 17 | 26011 101 $16°588 119" 58.1 52° | 0633 ora7 og08 | 158 16:21 Ir.07 
4 31°52.8 ; ; 3 16° 46.9 ‘0’ , 06:28 07: ; : 16:29 17:12 
: 52.2 | 314°59 ' : 12.0 58.1" ° 7:09 07:48 15: : 
15 46°52.5 6 104 16° 34.9 : 45° | 06:17 5:58 6:36 
. 12. 06:54 7:18 
16 61°52.2 oe —— o> 16°22.8 io a N 40° | 06:07 06:41 sles ge 16:52 17:29 
17 | 76°52.0 527 | 3439586 106 © 169107122" 58.0 aeeilieces. Gene Geer | Gee. ee dea 
18 91°51.7 §22°53.1 1° : 0.7 15°58.5 12°2" 57.9 30° 05:49 06:19 coe oe alr 7:48 
19 106°51.4 58.0 0.8'  $15°46.3 , 20° | 05:33 06: 17:01 17:27 17:57 
20 101°51.1 53.4 27°27.9 10.9’ 15°33.9 cae 57.9" N10° | 05:17 ae 06:24 17:21 7:45 8:13 
ieee” Ge | ees ae ee ere me Get Gee foe. | Gee: aon 18:29 
151°50.6 2" 15°09.1 fa) S 10° 18:19 18:4 
23 | 166°50.3 a | eee ae, ae oe ae cle. wee ee | ee ee He 
SD.=16.2 d=02 3 ire qaeaan ie sry || 308 | 9351 0425 6:13 | 1832 1857 19:26 
: $D.=158 35° | 03:33 04:10 04: 18:54 19:21 19:55 
Fri GHA 40° 4:39 19:07 9:3 
Dec GHA 3 = S| 03:11 03:52 04:25 iG 31 :36 20:13 
0 181°50.0. §22° - ec d HP 45 02:41 03:30 04. ; 19:54 20:35 
1 . 54.5 99°58.9 15° 6 :07 19:39 20:1 
196°49.7 : 5 $14°31.4 12.6" S 50 01:58 :16 21:05 
3 : 54.7 114°29.4 ; 6 57.7 : 03:01 03:45 : 
211°49.4 54.9 | 129°00. cc 14°18.8 912.7’ 57.6" 52° | 01:32 02:47 : oe 20:45 21:49 
: 226°49.1 . 552 eine: ao 14°06.0 128" 57.6" 54° | 00:53 02:30 ee Ser 21:00 22:15 
241°48.9 554 ay oe iss. ie 56° 02:0 Ss 
; 08 03:09 : 2:55 
5 256° 48.6 158°01.6 11.9 13°40.4 : 57.5 58° 20:37 21:38 
: 55.6 172° : . 12.9 57.5 01:41 : : . 
6 271°48.3  $22° as ee 13°27.5 12.9" 57 S60" moe. eee Sot. eee 
2 oe 2°55.8 187°03.6 i buaane fae 5 ; 02:34 21:13 22:50 
; ee 56.0 | 201°34.7 12.2" gic O' 57.4 Lat. Moonrise 
: 56.3 | 216°05 , ; 13.0 57.4 : Moo 
9 316°47.4 oe 305.9 12.3 12°486 © 13.0". 5 whe Fri Sat = nset 
10 331°47.2 ; 230° 37.2 24 12°35.6 oe 0.4 N 72° 5:24 14: 7 Fri Sat 
i ote 56.7 245°08.7 : . 13.1 57.3’ ; 4:23 13:48 19:12 . 
1 | 346°46.9 Cle. oe ee N70° | 14:41 14:04 21:52 ae 
12 Paee, 60st urs - 12°09.3 13.2" 57.2 68° 412 13-49 7 ee 22:09 a 
° : . f ° ° . : : : 
i | wees “ara | ares iar ieee By are so | 1350 gar tar | goal ae 
. 57.6 | 303°1 ‘9 : 2’ 57.2 : :27 13:22 : : i 
15 46°45.7 . 5.2 12.8 11°29.6 : 62° | 13:18 : 20:58 22:41 a 
’ 61°45.4 a. els 12.9' 11°16.3 co a 60° 3:05 ia ee is 22:49 “ 
7 76°45.2 3.0’ 11°03.0 3 N 58° 22 22:55 = 
da ; 58.2 | 346°51.1 3.1 10°49 13.3’ 57.1 58" 2:55 13:04 13:10 21:32 : ; 
91°44.9  §22° ° 7 13.4’ 57.0’ 56 2:45 ; ; 23:01 a 
58.4 1°23.2 12:58 13:07 : 
19 106° 44.6 : 13.2 $10°36.3. 13.4’ 54° 2:37 : 21:41 23:06 2 
20 aaa 58.6 15°55.4 3" igeao. 3.4 57.0’ 52° : 12:52 13:04 21:48 93-1 = 
21 136°44. oe 30°27.7 13.3’ 10°0 ee ee 50° a eT. SUE 21:55 23: 7 ee 
- Pape » 59.1 45°001 «13.4 ae oo 56.9’ 45° oe 12:43 13:00 22:01 ie po 
23 | 166°43.4 pel wot, (oe eg 1S B68 || a0 | a6 a 23:28 
SD=16.2 d—02 ah =e 09°288 136’ 56.8" 35° 1:46 eae 12:50 | 22:25 23:32 oe 
S.D.=15.6 30° 1:37 12:47 | 22:34 23:38 
Sat GHA - 7 : 12:12 12:44 29:42 : aS 
Dec GHA 2 20° | 11:21 12:01 12:38 23:43 2s 
0 181°43.2  $22°5 3 Dec d HP N10 1:07 11:52 ns =- 
1 6 9.7 88°37.7 ' ° 12:33 23:07 : 
; 196° 42.9 22°59.9 | 103°104 a- $09°15.3 13.6’ = 56.8" : 0:54 = 11:43 12-28 a3i6 23:58 = 
211° 42.6 °90. ; v 09°01.7 , ) S 10° : a 00: 
oe elt 2 ie eee ee ee ee ee 8 7 
4 241°42.0 5.9 13.9"  — 08°34.4 ‘5’ S 30° 12:19 | 23:41 a 
: poe: Bos 146°48.8 3.9) GH SOR na ae ape He nee 12:13 23:54 ee nee 
6 aise S280 aaa 4.0’ 08°07.1 13.7 56.6’ 40° | 09:51 11:00 . a 00:01 00:32 
7 286° 41.1 011 ee 14.1’  $07°53.4 13.7’ 56.6" 45° | 09:39 10:52 12-01 wa 00:10 00:37 
8 301° 40.9 obo Ae 07°39.7. 13.7" °, || $50° oe 00:20 00:43 
S 01.3 | 205°01.1 . 56.5 09:23 10:42 
9 316° 40.6 - 015 | 219°34. 4.2 07°25.9 13.7’ 56.5’ 52° 09:16 1 11:56 00:08 00:32 00: 
10 331° 40.3 OL7 a. 14.3’ 07°12.2 13.8 S 54° 09:08 0:37 11:54 00:16 00:37 oS 
11 | 346°40.0 lee oe ee ee bea Sehcogee, “does apes | age nee 00:57 
12 1939.7 -§23° 0 144 06°44.6 13.8’ 56.4 58° | 08:48 11:48 | 00:35 00:50 Ol: 
23°02.1 | 263°14.4 4 10:19 11:45 : 1:01 
13 16°39.4 . 14.5 S06°30.9 , S 60° | 08:37 4 ; 00:46 00:57 01: 
‘ 023 | 277°47.9 ; 13.8° 56.4’ 10:12 11:41 00: :05 
4 31°39.1 Se 2 ee ee ee 0:59 01:06 01:10 
15 46° 38.8 ete 06°032 138583" Sun 
16 61°38.5 02.9 | 321°28.7 46° 05°49.4. 13.8’ 56.3" Day ree Mer: ieePees 
17 76°38.3 moa eeean 4.7 05°35.6 13.8’ 56.2’ 00" 12) Pass U sare nee 
18 91°38.0 $23°03.3 ° . aT 05°21.8 13.8" 56.2" mm:ss__mmi:ss hh:mm ae Lower 5-7 
19 106°37.7 ae eee 4.8’ §05°07.9 13.8’ Bat me) See :mm_——_hh:mm_ | 34-55% 
121°37.4 03.6 ne io 04°54.1 13.9" 56.1’ 10 | 07:20 07:06 rae 17:06 04:41 ~ 
136°37.1 - 03. ; 9 04°40.2 13.9" 1 11 | 06:53 17:54 05:31 \ 
22 | 151°36.8 on 3°78 149° —04°263«13.9" «S61 | ee ee : 
23 5 4.0 48°51.7 15.0 é . 56.1 al 
166° 36.5 04.2 Baece ? 5.0" 04°12.5 13.9" 56.0" 
SD.=16.2_ d=-0.2 os 03°58.6 13.9" __—56.0" 
S.D.=15.4 
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December 12, 13, 14 (Sun., Mon., Tue.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 80°54.4 | 143°13.2 $§22°36.7 | 204°05.6 $19°51.6 | 111°20.6 $13°28.8 | 128°19.9 $18°33.2 Alpheratz  357°37.3 29°12.8 
1 95°56.8 | 158°15.0 36.1 | 219°06.3 52.0 | 126°22.7 28.6 | 143°22.1 33.1 Ankaa 353°09.6 = -42° 11.5 
2 110°59.3 | 173°16.8 35.6 | 234°06.9 52.4 | 141°24.8 28.5 | 158°24.3 33.1 Schedar  349°33.7 56°39.6 
3 126°01.8 | 188°18.6 ++ 35.1 | 249°07.6 ++ 52.8 | 156°269 ++ 28.4 | 173°266 -+ 33.0 Diphda 348°49.7.—-17°52.2 
4 141°04.2 | 203°20.4 34.6 | 264°08.2 53.2 | 171°28.9 28.2 | 188°28.8 33.0 Achernar 335°21.8 —--57°07.9 
5 156°06.7 | 218°22.2 34.0 | 279°08.9 53.6 | 186°31.0 28.1 | 203°31.0 32.9 Hamal —327°53.8 23°34.0 
6 171°09.2 | 233°24.0 $22°33.5 | 294°09.6  $19°54.0 | 201°33.1 $13°27.9 | 218°33.3  $18°32.8 Polaris 314°47.7 89°21.5 
7 | 186°11.6 | 248°25.8 33.0 | 309°10.2 54.4 | 216°35.2 27.8 | 233°35.5 32.8 Acamar — 315°13.4 -40° 13.2 
8 | 201°14.1 | 263°27.7 32.5 | 324°10.9 54.8 | 231°37.3 27.7 | 248°37.7 32.7 Menkar = 314" 08.5 4710.5 
9 | 216°16.5 | 278°295 ++ 319 | 339°115 ++ 55.2 | 246°394 ++ 27.5 | 263°400 ++ 327 Mirfak .308°31-4. .49''56.4 
10 | 231°19.0 | 293°31.3 31.4 | 354°12.2 55.6 | 261°41.4 27.4 | 278°42.2 32.6 Aldebaran = 290° 42.2, 1633.2 
11 | 246°21.5 | 308°33.2 30.9 9°12.8 56.0 | 276°43.5 27.2 | 293°44.4 32.5 Rigel = 281°06.0 810.6 
12 | 261°23.9 | 323°35.0 $§22°30.4 | 24°135  $19°56.4 | 291°45.6 $13°27.1 | 308°46.6 $18°32.5 ae Ses pres 
13. | 276°26.4 | 338°36.9 29.8 | 39°14.2 56.8 | 306°47.7 27.0 | 323°48.9 32.4 el on nae eee are 
14 | 291°28.9 | 353°38.7 29.3 | 54°14.8 57.2 | 321°49.8 26.8 | 338°51.1 32.3 ee, Seeedna as 
15 | 306°31.3 8°40.6 ++ 288 | 69°155 ++ 57.6 | 336°51.8 ++ 26.7 | 353°53.3 ++ 323 eel Bro nace 59946 
16 | 321°33.8 | 23°42.4 28.3 | 84°16.1 58.0 | 351°53.9 26.5 8°55.6 32.2 ‘Coon SeseceO.  choaoA 
fe} ° ° ° ° ¥ 7 
17 | 336°36.3 | 38°44.3 27.7 | 99°16.8 58.4 6°56.0 26.4 | 23°57.8 32.2 Shue. oesona: .cieeua 
1g | 351°38.7 | 53°46.1 $22°27.2 | 114°17.4 $19°58.8 | 21°58.1 $13°26.2 | 39°00.0 $18°32.1 Adhara 255°075  -29°00.0 
19 6°41.2 | 68°48.0 26.7 | 129°18.1 59.2 37°00.2 26.1 | 54°02.3 32.0 Procyon 244°53.2 5°10.1 
20 21° 43.6 83°49.9 26.2 | 144°18.8 19°59.6 52°02.2 26.0 69°04.5 32.0 Pollux  243°20.1 27°58.3 
21 36° 46.1 98°51.8 ++ 25.6 | 159°19.4  20°00.0 | 67°04.3 ++ 258 | 84°06.7 <= 319 Avior 234°15.2 —--59°34.5 
22 51°48.6 | 113°53.6 25.1 | 174°20.1 00.4 82°06.4 25.7 99°09.0 31.9 Suhail 222°47.9 -43°31.0 
23 66°51.0 128°55.5 24.6 189° 20.7 00.8 97°08.5 25.5 114°11.2 31.8 Miaplacidus 221° 38.1 -69° 48.1 
Mer.pass.:18:33 v1.8 d0.5 m-4.4 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Alphard 217°50.1 -8°45.1 
Regulus 207°37.0 1°51.6 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.1_61°37.8 
Denebola 182° 27.6 4° 27.0 
0 81°53.5 | 143°57.4 §22°24.1 | 204°21.4  $§20°01.2 | 112°10.5 $13°25.4 | 129°13.4 $§18°31.7 Gienah 175°46.3 —--17° 39.6 
1 96° 56.0 158°59.3 23.5 219° 22.0 01.6 127°12.6 25.3 144°15.7 31.7 Acrux 173°03.0 -63° 12.8 
2 111°58.4 | 174°01.2 23.0 | 234°22.7 02.0 | 142°14.7 25.1 | 159°17.9 31.6 Gacrux 171°546  -57°13.8 
3 127°00.9 189° 03.1 ++ 22.5 249° 23.3 ++ 02.4 157°16.8 soar 25:0 174°20.1 ++ 31.5 Alioth 166°15.5 55°50.3 
4 142°03.4 | 204°05.0 22.0 | 264°24.0 02.8 | 172°18.9 24.8 | 189°22.3 31.5 Spica 158°25.1 —--11°16.4 
5 157°05.8 | 219°06.9 21.4 | 279°24.6 03.2 | 187°20.9 24.7 | 204°24.6 31.4 Alkaid 152°54.4 49°12.1 
6 172°08.3 | 234°08.8  $22°20.9 | 294°25.3  $20°03.6 | 202°23.0 $13°24.5 | 219°26.8  $18°31.4 Hadar 148°40.0 = -60° 28.4 
7 187°10.8 | 249°10.8 20.4 | 309°26.0 04.0 | 217°25.1 24.4 | 234°29.0 31.3 Menkent  148°00.9 — -36°28.4 
8 202°13.2 | 264°12.7 9.8 | 324°26.6 04.4 | 232°27.2 24.3 | 249°31.3 31.2 Arcturus  145°50.5 9°04.1 
9 217°15.7 | 2799146 ++ 19.3 | 339°27.3 ++ 04.8 | 247°29.2 ++ 241 | 264°335 ++ 312 Rigil Kent. 139°44.3.  -60°55.2 
10 | 232°18.1 | 294°16.5 8.8 | 354°27.9 05.2 | 262°31.3 24.0 | 279°35.7 31.1 Kochab —_137°20.8 74° 03.8 
11 247°20.6 | 309°18.5 8.3 9°28.6 05.6 | 277°33.4 23.8 | 294°38.0 31.1 Zuben'ubi 136°59.1 = -16° 07.8 
12 | 262°23.1 | 324°20.4 $22°17.7 | 24°29.2 $20°06.0 | 292°35.5  $13°23.7 | 309°40.2 $18°31.0 Alphecca  126°06.2-26°38.5 
13. | 277°25.5 | 339°22.3 7.2 | 39°29.9 06.3 | 307°37.5 23.5 | 324°42.4 30.9 Antares 112°19.3, -26°28.7 
14 | 292°28.0 | 354°24.3 6.7 | 54°30.5 06.7 | 322°39.6 23.4 | 339°44.6 30.9 Atria 107°16.4 — -69° 03.9 
15 | 307°30.5 9°26.2 ++ 16.2] 69°31.2 ++ O71 | 337°41.7 ++ 233 | 354°469 ++ 308 Sabik — 102°06.0 —-15° 45.0 
16 322°32.9 24° 28.2 5.6 84°31.8 07.5 | 352°43.8 23.1 9°49.1 30.7 Shaula 96°14.2 — -37°07.1 
17 337°35.4 39° 30.2 5.1 99° 32.5 07.9 7°45.8 23.0 24°51.3 30.7 Rasalhague 96°01.3 2°32.7 
s : : S 5 3 5 > 6 Eltanin 90° 43.9 51°29.2 
1g | 352°37.9 | 54°32.1 $§22°14.6 | 114°33.1 $20°08.3 | 22°47.9 $13°22.8 | 39°53.6  $18°30.6 iia 93°36.4 S805 A 
19 7°40.3 | 69°34.1 4.0 | 129°33.8 08.7 | 37°50.0 22.7 | 54°55.8 30.6 ne ee soe ipa. ~ Seoane 
20 22°42.8 | 84°36.1 3.5 | 144°34.4 09.1 52°52.1 22.5 | 69°58.0 30.5 ‘ a aces Dem ies 
21 37° 45.3 99°38.0 -- 13.0 | 159°35.1 -- 09.5 67°54.1 ++ 22.4 85°00.2 -- 304 Rica Shona, REESE 
22 52°47.7 | 114°40.0 2.5 | 174°35.7 09.9 | 82°56.2 22.3 | 100°02.5 30.4 Sa oie een 
° ° ° ° = bs * 
23 67°50.2 | 129°42.0 1.9 | 189°36.4 10.3 | 97°58.3 22.1 | 115°04.7 30.3 Rech. <aotse a ee 
Mer.pass.:18:29 v1.9 d0.5 m-4.4 v0.7 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Enif 33°41.4 9°58.5 
Al Nair —-27°36.3.-— -46°51.6 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°47.7 28°12.2 
0 82°52.6 | 144°44.0 $§22°11.4 | 204°37.0  $20°10.7 | 113°00.4 $13°22.0 | 130°06.9 $18°30.2 ice qa0ae a isola 
1 97°55.1 | 159°46.0 10.9 | 219°37.7 1.1 | 128°02.4 21.8 | 145°09.2 30.2 as : : 
2 112°57.6 | 174°48.0 10.3 | 234°38.3 1.4 | 143°04.5 21.7 | 160°11.4 30.1 Dec 12 Sun SHA Mer.pass 
3 128°00.0 | 189°50.0 ++ 09.8 | 249°39.0 ++ 11.8 | 158°06.6 ++ 21.5 | 1759136 <+ 30.1 Venus 62° 18.8 14:25 
4 143°02.5 | 204°52.0 09.3 | 264°39.6 2.2 | 173°08.7 21.4 | 190°15.8 30.0 Mars  123°11.2 10:23 
5 158°05.0 | 219°54.0 08.8 | 279°40.3 2.6 | 188°10.7 21.2 | 205°18.1 29.9 Jupiter  30°26.2 16:32 
6 173°07.4 | 234°56.0  $22°08.2 | 294°40.9  $20°13.0 | 203°12.8 $13°21.1 | 220°20.3 $18°29.9 Saturn 47°25.5 15:24 
7 188°09.9 | 249°58.0 07.7 | 309°41.6 3.4 | 218°14.9 21.0 | 235°22.5 29.8 
8 | 203°12.4 | 265°00.1 07.2 | 324°42.2 3.8 | 233°16.9 20.8 | 250°24.8 29.8 || Pec ee aS dati. 
9 218°14.8 | 280°021 -+- 06.7 | 339°429 ++ 14.2 | 248°19.0 ++ 20.7 | 2659270 ++ 29.7 Mars 122°27.9 10.02 
10 | 233°17.3 | 295°04.1 06.1 | 354°43.5 4.6 | 263°21.1 20.5 | 280°29.2 29.6 Jupiter _30°17.0 16:29 
11 | 248°19.7 | 310°06.2 05.6 9°44.2 4.9 | 278°23.2 20.4 | 295°31.4 29.6 Sie, 47°19.9 is ot 
12 | 263°22.2 | 325°08.2  $22°05.1 24°44.8  §20°15.3 | 293°25.2 $§13°20.2 | 310°33.7 $18°29.5 
13 278°24.7 | 340°10.3 04.5 39° 45.4 5.7 | 308°27.3 20.1 | 325°35.9 29.4 Dec 14 Tue SHA Mer.pass 
14 293°27.1 | 355°12.3 04.0 54° 46.1 6.1 | 323°29.4 19.9 | 340°38.1 29.4 Venus 61°51.4 14:19 
15 | 308°29.6 | 10°144 ++ 03.5 | 69°46.7 ++ 16.5 | 338°314 ++ 19.8 | 355°40.3 ++ 293 Mars 121°44.4 10:21 
16 | 323°32.1 | 25°16.4 03.0 | 84°47.4 6.9 | 353°33.5 19.7 | 10°42.6 29.3 Jupiter 3007.7 16:26 
17 338°34.5 40° 18.5 02.4 99° 48.0 7.3 8°35.6 19.5 25° 44.8 29.2 Saturn 47° 14.3 15:17 
1g | 353°37.0 | 55°20.5 $22°01.9 | 114°48.7 $20°17.6 | 23°37.7 $13°19.4 | 40°47.0 $18°29.1 Horizontal parallax 
19 8°39.5 | 70°22.6 01.4 | 129°49.3 8.0 | 38°39.7 19.2 | 55°49.2 29.1 Vetus: 0.4 
20 23°41.9 | 85°24.7 00.8 | 144°50.0 8.4 | 53°41.8 19.1 | 70°51.5 29.0 Mars: 0.1 
21 38°44.4 | 100°26.8 22°00.3 | 159°506 -- 188 | 68°439 ++ 189 | 85°53.7 ++ 28.9 
22 53°46.9 | 115°28.8 21°59.8 | 174°51.3 9.2 83°45.9 18.8 | 100°55.9 28.9 
23 68°49.3 | 130°30.9 59.3 | 189°51.9 9.6 | 98°48.0 18.6 | 115°58.1 28.8 
Mer.pass.:18:25 v2.0 d0.5 m-4.4 v0.6 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 
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021 December 12 to Dec. 14 





















































































































































h 
Sun G Sun 
HA 
D 
0 181° 36.2 ec GHA Moon 
1 196°35. $23°04.4 = D 
2 6° 35.9 77°59.8 ec d 
211°35 04.6 | 92°33. 15.1" $03° HP 
3 6 33.9 1 44.7 ; L i 
226°35.4 ons | 1079080 162 eae: aoe eee ae Twilight 
7 241°35.1 - 05.0 | 121°42.2 oo 03°17. 3.9° 56.0’ Naut. civil | Sunrise 
5 256° 34. 05.2 | 136°16. 15.2' 03° 0 139° 55.9" N 72° | 08:18 Sunset Twilight 
6 8 05.3 6° 16.4 152° 3° 03.1 30° 5.9 N 70° : 10:41 a Civil 
271° 34.5 és : 150°50.7 a4 02° 49.3 oie 55.9’ 07:58 ; = Naut. 
7 §$23°05 15.3 ° 3.9 68° 09:44 3:07 
286° 34.2 5 | 165°25.0 02°35.4 30° 55.9" ° | 07:43 0 = = ‘ 5:31 
3 301°33.9 05.7 | 179°59. 15.3" $02° 9° 55.8" 66 07:30 9:11 = 14:04 
- 316° 33.6 rae Oe ee ee Del ee ose. wens on. i 
331°33.3 * 06.1 209°0 < 15.4 01° : 3.9" 55.8" 62° 07:10 :27 09:43 :25 5:02 :06 
11 . 0 8.2 15 53.8 3.8" : 60° : 08:11 14:05 6:19 
346° 33.0 6.2 | 223°42 4 01°40 8 55.8" 07:01 09:16 15:21 
: 5 : ‘ ' : . : : 16:29 
12 5 06.4 | 238° 6 15.5 240.0 13.8' 55 N 58° 07:58 08:55 14:32 5.37 
13 Fees 523° 06.6 eae: 15.5 piesa S 3.8" ae 56° ae 07:46 08:38 14:53 15:50 a 
ic aifend 06.8 a 15.5’  $00°58.5 3.8 55.7 Belae bree Geos 1510 16:02 a 
5 : 07.0 ; 15.6’ : 3.8" 52° ; 7:27 : 5:25 ; 54 
46° 31.8 : 282°0 00°4. : 55.6’ 06:36 08:11 6:12 
16 : - 07 0.7 15.6 4.7 3.8" iy 50° : 07:19 15:37 7:01 
61°31.6 1 | 296°3 6 00° 8' 55.6" 06:31 08:00 16:21 
17 : 07 5.3 15.6’ 30.9 3.8° : 45° : 07:12 15:48 17:07 
76° 3 ° 6 ° 8 ’ 5 : 07: 16: 
18 31.3 075 311°09.9 156" 00°17.1 38" 55.6" ine 06:19 06:56 oH 15:58 29 17:13 
19 91°31.0 — $23°07 gee Sep hoon. ee ae | ee 0730 | 1619 16:52 7:18 
106° 30.7 7 | 340° NO0° 10.5 : 55.5" 5° | 06:0 : 07:13 52 «17: 
20 12 : 07 19.2 15.7 . 3.8" i 30° :00 06:31 : 16:35 :29 
1°30.4 8 | 354°5 Noo° 55.5 0 05:5 06:59 17:06 
21 : 0 3.9 1 24.2 ‘ 3 ‘51 06:2 : 16:4 17:4 
136° 8.0 7 5.7 3.7 : 20 21 :49 40 
22 os - 08.2 end 15.7 ee 37° ao N 10° oe 06:02 ae 17:01 atl 7:49 
23 166°29. 08.3 (03-4 15.7 eet 37 55. 0° 19 05:45 FS 17:22 a 17:58 
9.5 08.5 38°38.1 15.8" 01° 05.4 3.7’ 5.4 05:02 05:28 208 17:41 46 8:14 
SD.=16.2 rae 53°12.9 15.8" 01°19.1 37° 55.4 s ae dass eet 05:51 17-58 — 18-30 
aye : 01°32 : 55.4 : : ‘ , 21 : 
M 8 ; 04:21 05:33 ; 18: 
on GHA D S.D.=15.2 af 55.4 30° 03:52 04:50 05:14 Be 8:38 ies 
0 181°2 lec GHA : 35° 03. 04:25 04:53 18:34 18.59 9:06 
ae wee ae v De 2 oe | ae ee 
2 . 7.7 1 d 45° ; 03:52 ; 19:09 : 19:57 
211°28.6 08.8 | 82°2 5.8’ NO1° mike 02:41 04:25 9:39 
3 . 0 2.5 15.8’ 46.4 3.7" 4 03:30 19:24 20:15 
26°28 3 9.0 96° 8 02° 7 55.3" S50 04:07 19:57 
4 : . 57.3 15.8’ 00.1 ; 3 01:56 ; 19:42 20:38 
241°2 09.2 | 111° 5.8 ° 3.6 ' 52° 03:01 20:19 
5 ce ele oe 2 = ets ae 03:45 | 20:04 2 21:08 
; ae 7 oe | ul 2027.3 13.6 = ur ee po la a ee 
7 eee 523°09.7 | 1 ae: ee oo 5 58° oo ee ta 7 e 
8 ae | ee oe SEP ger |e oe ell eee a ee 
. 316° 26.6 0.0 | 184°26. 03°21. 3.5° 55.2" Re 02:32 nee 22:11 
10 331° 26.3 0.2 oy 15.9" ace 35° 55.2’ Lat. Moone 21:17 22:58 
11 346° 26.0 0.3 213°363 15.9’ 03°48. 3.5’ 55.1’ Sun Mo rise 
= 1°2 os | 28°12 159 a 4 ee N 72° | 13:20 ° ive Sa. 
13 225.7 $23°10 2 15.9" 201.9 13.4’ Vl] 70° 12:53 12: a Mon 
16°25.4 6 | 242°46.1 04° 15.4 "55.1 70 3:19 2:23 00:0 Tue 
i. 31°25.1 0.8 | 257°21. 15.9’ No4°2 3.4" 55.1" 68° | 13.1 12:59 12:38 00 © 01:58: 
15 16°24 8 10 | 271° oO 15.9" oa? 8.8 3.4’ 551 66° a: 8 13:04 10: 00:06 01:5 ae 
16 61°04.5 11 sens 15.9' ae 34° 550’ 64° ee 13:09 oe 00:10 ee 03:44 
76°24.2 oe See aes poe. te) 55.0) 62° | 13:17 ae feo ede hee “eae 
8 91° 23.9 i 315° 40.7 7 05°22.1 3 55.0" 60 3:16 :16 13:15 : v 01:49 03. 
a 106° 23.6 $23°11.6 ) 330°1 sed 05°35.3 3° s50r || N28, 13:19 13:21 00:20 01:48 es 
s 121° 23.3 17 ene ee NO5°48.5 3.2’ 54.9" 56° ee 13:21 13:27 so 01:46 a 
136°23.0 19 | 359°25. 5.9’ 06°01. 3.2’ 54.9" 54° 13:23 13. 0:25 O14 : 
| aeerose meres oe ea ae poll aege ae oe le —. a 
3 166°22.4 2.2 aoa. 15.9' Osean 31° 54.9" 50° 13:27 13. 00:28 01: 03:00 
2.3 235.2 15.9' 228.0 13.1’ Gee aes 40 | 00:30 43 02:57 
SD.—16.2 do : 43°10.0 15.9 06°41.1 31 54.9 3:14 133 13:44 00:31 01:42 02:53 
=0:2 06°54.2 54.8' N 40° 33:13:52 01:41 
Tue GHA S : 3.0' 548° 35° 3:13 13:36 00:34 01-4 02:51 
Dec .D.=15.0 : 3:13 : 13:59 : 40 02:44 
2 181° GHA 30° 13:38 1A: 00:36 01: 
1 22.1 $23° u | 1343 13:41 4:04 | 00:39 1:38 02:39 
> 196° 21.8 2.5 57° 44.9 Dec d ‘i 20" 3-12 ie 14:10 Da: 01:37 ed 
| a a ae a Nee aco si | ee oo ae oe oa 
226° 21.2 86°54. 7 07°20. 0’ 54.8" 3:11 : 14:26 01:34 
241° 20.9 a Meee ae ea o 54.8" S 10° Sat 13:52 14:34 a 01:33 7 
256° 20.6 16°04, 8 07°46. 9’ 54.8" 20° 13:56 01:31 
: 3. 15.8" 46.1 29! 8 3:10 14:41 . ; 02:12 
6 271°20.3 132 | 130°39.1 8’ 07°59.0 9 54.8" 30° | 13: ae | oe 
: 286° 20.0 $23°13.4 | 145°13 sis 08°11.8 a 35° i 14:04 14:59 00:54 = 01:28 heed 
: ao116-7 3.5 ee 15.8’  N08°24.6 2.8° 54.7" 40° | 13:09 ear 15:04 ss 01:26 ae 
31° : 188° : 8" ioe a S 50° : . : 01: ‘ 
11 eens 3.9 alee 15.7 ee 2.7' ae ae . 14:17 7 sales 01:29 ae 
12 , 4.1 : 15.7 : 2.7' : :07 14: : 01: : ‘41 
S| eee a 0915.5 126° a ia a ee 01:08 0121 O15 
. 42. . : 3:0 34 20 
ic 31°18.0 falco “Gee ee oe al Gee ae ae 010g O18 (0-30 
= 46° 17.7 4.5 | 261°51. 15.7 fee 25° 54.6 S 60° a6 14:26 15:45 01:10 01:18 01:30 
16 61°17. 4.6 276° 7 15.6’ o A 2.5' 54.6" :06 14:29 : 01:12 : 01:26 
17 4 6°26.4 15.6 10°05.6 as 4.6 15:51 01: 01:17 01:2 
76°17.1 acco” Ue ieee. aoe ee 13 01:16 = 
18 eae 4.9 | 305°35. 15.6' 039, 2.4" D E =e a 
1 91°16.8  $§23° 05°35.5 15.6" 10° 30.4 846 ay qn.of Time 
106° 16.5 23°15.0 | 320°10.1 as 10°42.8 2.4" 54.5 oot 10h Mer. M Moon 
20 121°16.2 5.2 334°44.6 15.5’ N10°55.1 23 54.5 mm:ss sara: Pass U er.Pass. Age 
aS 136°15.9 53 | 349°19.1 oe tienes 23' 54.5 ag Sas Gao Wiel wean Lower | 8-10 
54 : 5.5" 2.2" ; 06: hh: ; 
a |) Gee BA |, 386 155 11°19.5 12.2 aoe 13 | 05:57 gear 114 | 19:21 mm_| 65-82% 
15.3 ae 18°28.1 15.4 11°31.6 a 54.5 4 | 05:28 Gea 11:54 20:02 07:00 Se 
§D.=16.2 d=01 33°02.5 15.4 hae? 4a ene 11:55 | 20:4 07:42 
=0.1 11°55.8 To 54.5 44 (08:23 ) 
S.D.=14.9 a0 54.4 = 
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December 15, 16, 17 (Wed., Thu., Fri.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 83°51.8 | 145°33.0 $21°58.7 | 204°52.5  $20°20.0 | 113°50.1 $13°18.5 | 131°00.4 $18°28.7 Alpheratz  357°37.3 29°12.8 
1 98°54.2 | 160°35.1 58.2 | 219°53.2 20.3 | 128°52.1 18.3 | 146°02.6 28.7 Ankaa 353°09.6 = -42° 11.5 
2 113°56.7 | 175°37.2 57.7 | 234°53.8 20.7 | 143°54.2 18.2 | 161°04.8 28.6 Schedar  349°33.7 56°39.6 
3 128°59.2 | 190°39.3 ++ 57.1 | 249°545 ++ 21.1 | 158°56.3 ++ 181 | 176°071 <= 286 Diphda 348°49.7.— -17°52.2 
4 144°01.6 | 205°41.4 56.6 | 264°55.1 21.5 | 173°58.3 17.9 | 191°09.3 28.5 Achernar 335°21.8 —--57°07.9 
5 159°04.1 | 220°43.6 56.1 | 279°55.8 21.9 | 189°00.4 17.8 | 206°11.5 28.4 Hamal —327°53.8 23°34.0 
6 174°06.6 | 235°45.7 $21°55.6 | 294°56.4 $20°22.2 | 204°02.5 $13°17.6 | 221°13.7 $18°28.4 Polaris 314°48.3 89°21.5 
7 | 189°09.0 | 250°47.8 55.0 | 309°57.0 22.6 | 219°04.5 17.5 | 236°16.0 28.3 Acamar —315°13.4 -40° 13.2 
8 | 204°11.5 | 265°49.9 54.5 | 324°57.7 23.0 | 234°06.6 17.3 | 251°18.2 28.2 Menkar 314" 08.5 4710.5 
9 219°14.0 | 280°52.1 ++ 54.0 | 339°58.3 ++ 23.4 | 249°08.7 -+ 17.2 | 266°204 ++ 28.2 Mirfak: 308314 49°56.4 
10 | 234°16.4 | 295°54.2 53.4 | 354°59.0 23.8 | 264°10.7 17.0 | 281°22.6 28.1 Aldebaran = 290° 42.2 1633.2 
11 | 249°18.9 | 310°56.3 52.9 9°59.6 24.2 | 279°12.8 16.9 | 296°24.9 28.1 Rigel 281 06.0 8 10.6 
12 | 264°21.4 | 325°58.5 $21°52.4 | 25°00.3 $20°24.5 | 204°14.9 $13°16.7 | 311°27.1 $18°28.0 Pines es apres 
13. | 279°23.8 | 341°00.6 51.9 | 40°00.9 24.9 | 309°16.9 16.6 | 326°29.3 27.9 =e a RRR: ane aa 
14 294°26.3 | 356°02.8 51.3 55°01.5 25.3 | 324°19.0 16.4 | 341°31.5 27.9 sia eine aa 
15 | 309°28.7 11°04.9 ++ 50.8 | 70°02.2 ++ 25.7 | 339°211 ++ 163 | 356°33.7 <+ 278 Bac Sraecae Foie 
16 | 324°31.2 26°07.1 50.3 | 85°02.8 26.0 | 354°23.1 16.1 11°36.0 27.7 et SeutEeG eae 
17. | 339°33.7 | 41°09.3 49.7 | 100°03.5 26.4 9°25.2 16.0 | 26°38.2 27.7 Seas BueooR dL: -cieeaa 
1g | 354°36.1 56°11.4 $§21°49.2 | 115°04.1 $20°26.8 24°27.3  $§13°15.9 | 41°40.4 $18°27.6 Adhara 255°07.5  -29°00.0 
19 9° 38.6 71° 13.6 48.7 | 130°04.7 27.2 39° 29.3 15.7 56°42.6 27.5 Procyon 244°53.2 5°10.1 
20 24° 41.1 86°15.8 48.2 145°05.4 27.6 54°31.4 15.6 71° 44.9 27.5 Pollux 243°20.1 27°58.3 
21 39°43.5 | 101°18.0 ++ 47.6 | 160°06.0 <= 27.9 69°33.5 ++ 154 | 86°471 ++ 27.4 Avior 234°15.2 —--59°34.5 
22 54° 46.0 116° 20.2 47.1 175° 06.7 28.3 84°35.5 15.3 101° 49.3 27.4 Suhail 222°47.8 -43°31.0 
23 69° 48.5 131°22.3 46.6 190°07.3 28.7 99° 37.6 15.1 116°51.5 27.3 Miaplacidus 221°38.1 -69° 48.1 
Mer.pass.:18:22 v2.1 d0.5 m-4.4 v0.6 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Alphard 217°50.0 -8°45.1 
Regulus = 207°37.0 1°51.6 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec ee oe aon 
enebola . ‘ 
0 84°50.9 | 146°24.5 $§21°46.0 | 205°07.9  $20°29.1 | 114°39.7 $13°15.0 | 131°53.8 $18°27.2 Gienah 75°46.2  -17°396 
1 99°53.4 | 161°26.7 45.5 | 220°08.6 29.4 | 129°41.7 14.8 | 146°56.0 27.2 Acrux 173°03.0—--63° 12.8 
2 114°55.8 | 176°29.0 45.0 | 235°09.2 29.8 | 144°43.8 14.7 | 161°58.2 27.1 Gacrux 171°545 -57°13.8 
3 129°58.3 191°31.2 s+ 44.5 250°09.9 ++ 30.2 159° 45.8 ++ 14.5 177°00.4 2 2720 Alioth 66°15.5 55°50.3 
4 145°00.8 | 206°33.4 43.9 | 265°10.5 30.6 | 174°47.9 14.4 | 192°02.7 27.0 Spica 58°25.1 -11° 16.4 
5 160°03.2 221° 35.6 43.4 280°11.1 30.9 189°50.0 14.2 207° 04.9 26.9 Alkaid 52°54.3 49°12.1 
6 175°05.7 | 236°37.8 $21°42.9 | 295°11.8  $20°31.3 | 204°52.0 $13°14.1 | 222°07.1 $18°26.8 Hadar 148°39.9 — -60°28.4 
7 190°08.2 | 251°40.0 42.3 | 310°12.4 31.7 | 219°54.1 13.9 | 237°09.3 26.8 Menkent  148°00.8 — -36°28.4 
8 205°10.6 | 266°42.3 41.8 | 325°13.0 32.1 | 234°56.2 13.8 | 252°11.5 26.7 Arcturus  145°50.5 9°04.1 
9 220°13.1 | 281°44.5 ++ 41.3 | 340°13.7 ++ 324 | 249°58.2 ++ 13.6 | 2679138 ++ 267 Rigil Kent. 39°44.2 —- -60°55.2 
10 | 235°15.6 | 296°46.8 40.8 | 355°14.3 32.8 | 265°00.3 13.5 | 282°16.0 26.6 Kochab —_137°20.8 74° 03.7 
11 250°18.0 | 311°49.0 40.2 10°15.0 33.2 | 280°02.3 13.3 | 297°18.2 26.5 Zuben'ubi 36°59.1 + -16°07.8 
12 265°20.5 | 326°51.3 $21°39.7 25°15.6  $20°33.6 | 295°04.4 $13°13.2 | 312°20.4  $18°26.5 Alphecca 26°06.2 26°38.5 
13. | 280°23.0 | 341°53.5 39.2 | 40°16.2 33.9 | 310°06.5 13.0 | 327°22.7 26.4 Antares 112°19.3 -26°28.7 
14 | 295°25.4 | 356°55.8 38.6 | 55°16.9 34.3 | 325°08.5 12.9 | 342°24.9 26.3 Atria 107°16.4 — -69°03.8 
15 | 310°27.9 | 11°580 +--+ 381 | 70°175 ++ 34.7 | 340°106 -+ 12.7 | 3579271 ++ 263 Sabik — 102°06.0 — -15°45.0 
16 | 325°30.3 | 27°00.3 37.6 | 85°18.1 35.1 | 355°12.6 12.6 | 12°29.3 26.2 Shaula = 96°14.2 -37°07.1 
17 | 340°32.8 | 42°02.6 37.1 | 100°18.8 35.4 | 10°14.7 12.4 | 27°31.5 26.1 Rasalhague 96° 01.2 2°32.7 
Eltanin 90° 43.9 51°29.2 
1g | 355°35.3 | 57°04.8 $21°36.5 | 115°19.4 $20°35.8 25°16.8 $13°12.3 | 42°33.8 $18°26.1 beste ae aes aAP 50 4 
19 10°37.7 | 72°07.1 36.0 | 130°20.0 36.2 | 40°18.8 12.1 | 57°36.0 26.0 aus Ga , deca a ~ 5a dae 
20 25° 40.2 87°09.4 35.5 | 145°20.7 36.5 55°20.9 12.0 | 72°38.2 25.9 ‘i au veces ee ies 
21 40°42.7 | 102°11.7. ++ 34.9 | 160°21.3 ++ 36.9 70°22.9 ++ 118 87°40.4 ++ 25.9 Mae eon CHa 
22 55°45.1 | 117°14.0 34.4 | 175°21.9 37.3 85°25.0 11.7 | 102°42.7 25.8 ‘3 “i aeib 2D Aue 
23 70°47.6 | 132°16.3 33.9 | 190°22.6 37.6 | 100°27.1 11.5 | 117°44.9 25.8 ack ee pe 
Mer.pass.:18:18 v2.2 d0.5 m-4.4 v0.6 d-0.4 m1.6 v2.1 d0.1 m-2.1 v2.2 d0.1 m0.7 Enif 33°41.4 9°58.5 
Al Na'ir —-27°36.3.-— -46°51.6 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29°30.6 
0 85°50.1 | 147°18.6  $21°33.4 | 205°23.2  $20°38.0 | 115°29.1 $13°11.4 | 132°47.1  $18°25.7 Scheat 1347.7 2812.2 
1 | 100°52.5 | 162°20.9 32.8 | 220°23.8 38.4 | 130°31.2 11.2 | 147°49.3 25.6 Markabi<  Sises2si— = Tbel0s4 
2 115°55.0 | 177°23.2 32.3 | 235°24.5 38.8 | 145°33.2 11.1 | 162°51.5 25.6 || Dec 15 Wed SHA Mer.pass 
3 130°57.5 | 192°25.5 ++ 31.8 | 250°25.1 ++ 39.1 | 160°35.3 ++ 10.9 | 1779538 ++ 25.5 Venus —-61°41.2 14:16 
4 145°59.9 | 207°27.9 31.3 | 265°25.7 39.5 | 175°37.4 10.8 | 192°56.0 25.4 Mars 121°00.8 10:20 
5 161°02.4 | 222°30.2 30.7 | 280°26.4 39.9 | 190°39.4 10.6 | 207°58.2 25.4 Jupiter —-29°58.3 16:22 
6 176°04.8 | 237°32.5  $§21°30.2 | 295°27.0  $20°40.2 | 205°41.5 $13°10.5 | 223°00.4 $18°25.3 Saturn 47° 08.6 15:14 
7 191°07.3 | 252°34.8 29.7 | 310°27.6 40.6 | 220°43.5 10.3 | 238°02.6 25.2 
8 | 206°09.8 | 267°37.2 29.1 | 325°28.3 41.0 | 235°45.6 10.2 | 253°04.9 35.2 ||| (Dee Tye sae daatlsies 
9 221°12.2 | 282°395 ++ 286 | 340°289 ++ 41.3 | 250°47.6 ++ 10.0 | 268°07.1 -+ 25.1 Mars 120°17.0 10.19 
1o | 236°14.7 | 297°41.9 28.1 | 355°29.5 41.7 | 265°49.7 09.9 | 283°09.3 25.0 Jupiter -29°48.7 i619 
11 | 251°17.2 | 312°44.2 27.6 10°30.2 42.1 | 280°51.8 09.7 | 298°11.5 25.0 Savi 47°02.8 15:10 
12 | 266°19.6 | 327°46.6 $21°27.0 | 25°30.8  $20°42.4 | 295°53.8 $13°09.6 | 313°13.7 $18°24.9 = 
13 281°22.1 | 342°49.0 26.5 40°31.4 42.8 | 310°55.9 09.4 | 328°16.0 24.8 Dec 17 Fri SHA Mer.pass 
14 296°24.6 | 357°51.3 26.0 55°32.1 43.2 | 325°57.9 09.3 | 343°18.2 24.8 Venus 61°28.5 14:09 
15 | 311°27.0 | 12°53.7 ++ 255 | 70°32.7 ++ 43.5 | 341°00.0 -- 09.1 | 358°204 -+ 247 Mars — 119°33.1 10:18 
16 | 326°29.5 | 27°56.1 24.9 | 85°33.3 43.9 | 356°02.0 09.0 | 13°22.6 24.7 Jupiter 2939.1 16:16 
17 341°32.0 42°58.4 24.4 | 100°33.9 44.2 11°04.1 08.8 28° 24.8 24.6 Saturn 46°57.0 15:07 
1g | 356°34.4 | 58°00.8 $21°23.9 | 115°34.6  $20°44.6 26°06.2 $13°08.7 | 43°27.1 $18°24.5 Horizontal parallax 
19 11°36.9 | 73°03.2 23.4 | 130°35.2 45.0 | 41°08.2 08.5 | 58°29.3 24.5 Veins: 0.4 
20 26°39.3 | 88°05.6 22.8 | 145°35.8 45.3 56°10.3 08.4 | 73°31.5 24.4 Mars: 0.1 
21 41°41.8 | 103°08.0 +--+ 223 | 160°365 ++ 45.7 | 71°12.3 ++ 08.2 | 88°33.7 ++ 243 
22 56°44.3 | 118°10.4 21.8 | 175°37.1 46.1 86°14.4 08.1 | 103°35.9 24.3 
23 71°46.7 | 133°12.8 21.2 | 190°37.7 46.4 | 101°16.4 07.9 | 118°38.1 24.2 
Mer.pass.:18:14 v2.3 d0.5 m-4.3 v0.6 d-0.4 m1.6 v2.1 d0.1 m-2.0 v2.2 d0.1 m0.7 
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2021 December 15 to Dec. 17 


































































































































































































h Sun Moon 
Wed GHA Dec GHA z Dec d He Lat. N ee il Sunrise Sunset Ci ee 
0 181°15.0  $§23°15.8 47°36.9 15.4° N12°07.8 2.0° 54.4’ babi mw mw a 
1 196° 14.7 6.0 62°11.3 15.3’ 2°19.7 19° 54.4" N 72° | 08:22 10:50 ] — 3:01 5:30 
2 211° 14.4 6.1 76° 45.6 15.3! 2°31.6 1.9" 54.4" N 70° 08:02 09:50 | = 14:02 15:50 
3 226; 144 6.2 91°19.9 15.3 2743.4 1.8" 54.4 68° 07:46 09:15 = = 14:36 16:05 
4 Zar 13.8 6.4 105 "54.1 15.2' 2795.2 1.8" 74 66° 07:33 08:50 10:29 13:22 5:01 6:18 
5 256° 13.5 6.5 120° 28.4 15.2 3°06.9 1.7 54.4 64° 07:22 08:30 09:48 14:04 15:21 16:29 
6 271°13.2 + $23°16.6 | 135°02.6 15.2’ N13°18.6 1.6 54.3’ 62° | 07:12 08:14 09:20 14:32 5:37 6:39 
7 286° 12.9 6.7 | 149°36.7 15.1" 3°30.2 16° 54.3" 60° | 07:04 08:01 08:58 14:53 15:51 16:47 
oO oO ’ ° , , 
: oor ae 2 | 268 10-2" 1d 3’4l.7 0 11.5" 54.3" |) N58° | 06:57 07:49 «= 08:41«| «15:10 = 16:02 16:55 
9 316°12.3 7.0 | 178°44.9 15.1’ 3°53.2 15' 54.3" 56° | 06-50 07.39 08:26 15.25 6.12 7.01 
10 331°12.0 7.1 193" 19.0 15.0" 4047 14 54.3 54° 06:44 07:30 08:14 15:38 16:21 17:08 
11 346°11.7 7.2 | 207°53.0 15.0 4°16.1 1.3 54.3 52° | 06.38 07.22 08:03 15-49 16:30 17:13 
12 1911.4 = §23°17.3 | 222°27.0 15.0° N14°27.4 1.3' 54.3" 50° | 06:33 07:14 07:53 15:59 6:37 7:19 
13 16°11.1 7.5 | 237°00.9 149° 4° 38.6 1.2) 54.3" 45° | 06:21 06:58 07:32 16:19 16:53 17:30 
° , oO , , 
i 31°10.8 7-6 | 251°34.8 14.9" 4°49.8 11.2’ 54.3 N40° | 06:11 06:45 = 07:15 16:36 17:07 17:41 
15 46° 10.5 7.7 | 266°08.7 14.8 5°01.0 11 54.2 35° | 06.01 06.33 07.01 16:50 7:18 7:50 
oO fe} ’ fe} , 5 = 7 7 ~ * 
16 61° 10.2 7.8 | 280°425 14.8 5°12.0 1.0 54.2 30° | 05:53 06.23 06.49 17:02 17.20 17.59 
17 76° 09.9 7.9 | 295°16.2 = 14.7’ 5°23.0 10° 9 54.2 ° : ; ; : , : 
; 20 05:36 06:04 06:28 17:24 7:48 8:15 
18 91°09.5  $23°18.0 | 309°50.0 14.7' N15°34.0 0.9' 54.2 N10° | 05:20 05:47 06:09 17:42 18:05 18:31 
19 106°09.2 8.2 324°23.7 14.7’ 5744.9 0.8" 54.2 0° 05:03 05:29 05:52 17:59 18:22 18:48 
20 121°08.9 8.3 | 3389573 146" 5°55.7 0.8’ 54.2 s10° | 04:44 © O5:11 05:34 18:17 8:40 9:07 
21 136° 08.6 8.4 | 353°30.9 146 6°06.4 0.7 54.2 90° | 04:22 04:51 05:16 18.36 19.00 19.30 
° oO , oO , - . “ . . F 
22 151° 08.3 8.5 8°04.4 14.5 6°17.1 0.6 54.2 5 : : : : , , 
a8 eeeae 0 ae egy o> a oor 7 Oa She 30 03:53 04:26 04:54 18:58 19:25 19:59 
z : : : : : : 35° 03:34 04:11 04:41 19:11 9:41 20:17 
SD.=16.2 d=-0.1 $.D.=14.8 40° 03:11 03:53 04:26 19:26 19:59 20:40 
45° | 02:41 03:30 04:08 19:44 20:21 21:1 
Thu GHA Dec GHA v Dec d HP 3 
- : - : 5 : S 50 01:56 03:01 03:45 20:06 20:51 21:56 
0 181° 07.7 $23°18.7 3711.4 14.4 N 638.2 0.5" 54.2 52° 01:28 02:46 03:34 20:17 21:06 92:24 
1 196° 07.4 8.8 51°44.8 14.4" 6°48.7 0.4" 54.2 54° | 00:43 02:28 03:22 20:29 21:24 23:09 
2 211 07.1 8.9 66 °18.2 14.3 6799.1 0.4" 54.1 56° 02:06 03:08 20:44 21:46 
3 226" 06.8 9.1 80° 51.5 14.3 709.4 0.3" 54.1 58° 01:37 02:51 21:00 22:16 
4 241° 06.5 9.2 95° 24.8 14.2 7°19.7 0.2 54.1 S 60° 00:48 02:31 21:21 23:05 
5 256° 06.2 9.3 | 109°58.0 14.2" 7°29.9 0.1’ 54.1 
6 271°05.9  $23°19.4 | 124°31.2 14.2’ ~N17°40.0 0.1’ 54.1 Lat. Moonrise ; Moonset ; 
7 286° 05.6 9.5 | 139°04.3 14.1 7°50.0 0.0’ 954.1 Wed Thu Fri Wed Thu Fri 
8 301°05.3 9.6 | 1539374 14.1’ 8°00.0 9.9' 54.1 N 72° 1:42 06:06 
; 6 f 
9 316° 05.0 9.7 | 168°10.4 14.0" 8°09.9 9.8’ 54.1 N 70° o11 11:05 05:39 0756 
10 331°04.7 9.8 | 182°43.4 14.0 8°19.7 9.8 54.1 3 : : : : : 
a a aeiaa & ae ll sorties: ac: Beane ae eka 68 2:32 12:07 10:59 05:19 07:15 09:58 
ne 8 ee a i uo : 66° 2:49 12:36 12:16 05:04 06:47 08:42 
12 1°04.1 $23°20.0 211° 49.2 13.8 N18°39.1 9.6 54.1 64° 3:03 12:58 12:53 04:51 06:26 08:06 
13 16°03.8 20.1 226°22.0 13.8" 8.48.6 9.5" 54.1 62° 3:15 13:16 13:19 04:40 06:09 07:40 
- ne te sudieail: i ee oe oe 60° 3:25 13:31 13:40 04:31 05:55 07:20 
: - 20. . 7 ; A OBA, ‘ : : ; : 
16 61°02.9 20.4 | 270°00.2 13.6’ orino oat “sepe || NO.) tee eee tear) ee ES OS 
iz 7602.6 05 | Seueaee ae oeae pat Ey 56 3:42 13:54 14:12 04:16 05:33 06:49 
Ae aoe poets as a = a 54° 3:49 14:04 14:24 04:10 05:24 06:37 
18 9102.3 $23° 20.6 299° 05.3 13.5" N 9735.3 9.1' 54.0" 52° 3:55 14:13 14:35 04:04 05:16 06:26 
19 106° 02.0 20.7 313° 37.8 13.5’ oe 9.0" 54.0" 50° 4:01 14:20 14:45 03:59 05:08 06:17 
spe aa sere a io od S. 45° 4:13 14:37 15:06 03:49 = 04:53. 05:57 
22 151°01.1 21.0 | 357°15.0 133° 20°11.1 + 38° 540° || N40 4:23 0 1451 15:23 | 03:40 04:40 (05:41 
23 166° 00.8 211 | 119473) 13.3" 20°198 8.7" 54.0" 35 4:32 15:02 15:37 | 03:32 04:30 05:28 
30° 4:40 15:13 15:49 03:25 04:20 05:16 
SD.=16.2 d=-0.1 $.D.=14.7 20° 4:53. 15:30 16:11 03:14 04:04 04:56 
: N 10° 5:05 15:46 16:29 03:04 03:50 04:39 
Fri a ; a ae y — a li o° | 15:16 16:00 16:47 | 02:54 03:37 04:23 
) 181° 00.5 23°21.1 26°19.6 13.2’ N20°28.5 8.6" 54.0" ° ; . . . ; ; 
1 196° 00.2 21.2 40°51.8 13.2" 20°37.1 8.5' 54.0" S. | ae es eed ite gr 
3 aieeros 8 eesga. aa ik apeinG ei ae 20 5:39 = 16:31 17:23 02:35 03:11 03:49 
a eee saa Sous eal a0PGa 5 oe. eG 30° 5:53 16:49 17:45 02:24 02:55 03:30 
i aanena 3 ote pane” 456! aban. ea Gag 35° 6:01 16:59 17:57 02:17 02:46 03:18 
sete eG aie eeocaG Aoca! Fetes oo a 40° 6:11 17:12 18:12 02:10 02:36 03:05 
: oe aie eed s a a 2 in 5 : 45° 6:22 17:26 18:30 02:01 02:24 02:50 
: . d 9" 18.5 1’ 540° 6 ; : : : : 
7 285°58.3 21.8 | 128°03.8 12.8’ 21° 26.6 8.0' 54.0" a oo aes vane cepts = 
3 5 ; 5 , , 52 6:41 17:52 19:02 01:46 02:02 02:22 
8 300° 58.0 21.8 | 142°35.6 12.8 21°34.5 7.9 54.0 ° : : : 
. . 5 : “ , , 54 6:48 18:02 19:14 01:41 01:55 02:12 
9 315°57.7 21.9 | 157°07.3 12.7 21° 42.3 7.8 54.0 ° ; ; : 
z é ; 3 ; ; 56 6:56 18:12 19:28 01:35 01:46 02:01 
10 330°57.4 22.0 | 171°39.0 12.7 21°50.1 7.7 54.0 ° : : 
11 345°57.1 22.1 | 186°10.7 126° 21°57.7 7.6 54.0" = ce ee ou? oor oees 
. : : . ; . S 60° 7:14 18:39 20:03 01:22 01:26 01:33 
12 0°56.8  $23°22.2 | 200°42.2 12.6’ N22°05.2 7.5’ 54.0" 
13 15°56.5 22.3 | 215°13.8 12.5’ 22°12.7 7.4" 54.0" Sun Moon 
14 30° 56.2 22.3 | 229°45.3 12.5’ 22°20.0 7.3' 54.0" Da Eqn.of Time Mer. Mer.Pass. Age 
15 45°55.9 * 22.4 244° 16.7 12.4’ 22°27.3 T2 54.0’ " oo" 12" Pass Upper Lower 11-13 
16 60° 55.6 22.5 258° 48.1 12.3’ 22°34.4 Tl 54.0’ mmi:ss mmi:ss hh:mm hh:mm hh:mm 88-97% 
17 75° 55.3 22.6 | 273°19.4 12.3' 22°41. 7.0’ 4.0’ — 
: - > = ‘ 5 ¢ . ¢ 15 | 05:00 04:45 11:55 21:27 09:05 
18 90°55.0  $23°22.7 | 287°50.7 12.2 N22°48.4 6.9 54.0 16 | 04:31 04-16 11:56 22-11 09.49 
oO oO ’ fe} , ’ - 7 5 r E 
19 105°54.7 22.7 | 302°21.9 12.2 22°55.3 6.8 54.0 17 | 04:02 03-47 11:56 92-58 10:34 = 
20 120°54.4 22.8 | 316°53.0 12.1’ 23°02.0 6.7° 54.0" 
21 135°54.1 - 22.9 | 331°242 12.1" 23° 08.7 6.6" 54.0" 
22 150°53.8 23.0 | 345°55.2 12.0" 23°15.2 6.5’ 54.0" 
23 165° 53.4 23.0 0°26.2 = 12.0" 23°21.7 6.4’ 54.0" 
SD.=16.2 d=-0.1 S.D.=14.7 
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December 18, 19, 20 (Sat., Sun., Mon.) 
Aries Venus Mars Jupiter Saturn Stars 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 86°49.2 | 148°15.2 $§21°20.7 | 205°38.3 $20°46.8 | 116°18.5 $13°07.8 | 133°40.4 $18°24.1 Alpheratz 357°37.3. —- 29° 12.8 
1 101°51.7 | 163°17.7 20.2 | 220°39.0 47.1 | 131°20.5 07.6 | 148°42.6 24.1 Ankaa 353°09.6 = -42°11.5 
2 116°54.1 | 178°20.1 9.7 | 235°39.6 47.5 | 146°22.6 07.5 | 163°44.8 24.0 Schedar  349°33.7 56° 39.6 
3 131°56.6 | 193°225 ++ 191 | 250°40.2 ++ 47.9 | 161°24.7 ++ 07.3 | 178°47.0 ++ 23.9 Diphda 348°49.8 = -17°52.2 
4 146°59.1 | 208°24.9 8.6 | 265°40.9 48.2 | 176°26.7 07.2 | 193°49.2 23.9 Achernar —335°21.9_—-57°07.9 
5 162°01.5 | 223°27.4 8.1 | 280°41.5 48.6 | 191°28.8 07.0 | 208°51.5 23.8 Hamal 327°53.8 =. 23°34.0 
6 177°04.0 | 238°29.8  $21°17.6 | 295°42.1 $20°49.0 | 206°30.8 $13°06.9 | 223°53.7 $18°23.7 Polaris 314°48.9 = 89°21.6 
7 | 192°06.4 | 253°32.2 7.0 | 310°42.7 49.3 | 221°32.9 06.7 | 238°55.9 23.7 Acamar 315° 13.4 -40° 13.2 
8 | 207°08.9 | 268°34.7 6.5 | 325°43.4 49.7 | 236°34.9 06.6 | 253°58.1 23.6 Menkar = 314" 08.5 4710.5 
9 | 222°11.4 | 283°37.1 ++ 16.0 | 340°44.0 ++ 50.0 | 251°37.0 ++ 06.4 | 2699003 ++ 235 Mirfak .308°31-4- .49''56.4 
10 | 237°13.8 | 298°39.6 5.5 | 355°44.6 50.4 | 266°39.0 06.3 | 284°02.5 23.5 Aldebaran = 290° 42.2 1633.2 
11 | 252°16.3 | 313°42.1 4.9 | 10°45.2 50.7 | 281°41.1 06.1 | 299°04.8 23.4 Rigel = 281°05.9 810.6 
12 | 267°18.8 | 328°44.5 $21°14.4 | 25°45.9 $20°51.1 | 296°43.1 $13°06.0 | 314°07.0 $18°23.3 ae pate apres 
13. | 282°21.2 | 343°47.0 3.9 | 40°46.5 51.5 | 311°45.2 05.8 | 329°09.2 23.3 el on Seen. ose are 
14 297°23.7 | 358°49.5 3.4 55°47.1 51.8 | 326°47.2 05.6 | 344°11.4 23.2 a ac a7E°305 a4 
15 | 312°26.2 13°52.0 ++ 128 | 70°47.8 ++ 52.2 | 341°49.3 ++ 05.5 | 3599136 <+ 23.1 ane jae cee aioe 
16 | 327°28.6 | 28°54.4 2.3 | 85°48.4 52.5 | 356°51.3 05.3 | 14°15.9 23.1 a Bauer Bescce og ceoae A 
17 | 342°31.1 | 43°56.9 1.8 | 100°49.0 52.9 | 11°53.4 05.2 | 29°18.1 23.0 Teice.. “Bese be a: cteeade 
1g | 357°33.6 | 58°59.4 $§21°11.3 | 115°49.6  $20°53.2 | 26°55.4 $13°05.0 | 44°20.3  $18°23.0 Adhara 255°075  -29°00.1 
19 12°36.0 74°01.9 0.7 | 130°50.2 53.6 41°57.5 04.9 59°22.5 22.9 Procyon 244°53.2 5°10.1 
20 27°38.5 89°04.4 0.2 | 145°50.9 54.0 56°59.5 04.7 74°24.7 22.8 Pollux 243°20.1 27°58.3 
21 42°40.9 | 104°06.9 ++ 09.7 | 160°51.5 ++ 54.3 72°01.6 ++ 04.6 89° 26.9 ++ 22.8 Avior 234° 15.2 -59°34.5 
22 57°43.4 | 119°09.4 09.2 | 175°52.1 54.7 | 87°03.6 04.4 | 104°29.2 22.7 Suhail 222°478 — -43°31.0 
23 72°45.9 134°12.0 08.6 190°52.7 55.0 102°05.7 04.3 119°31.4 22.6 Miaplacidus 221°38.1 -69°48.1 
Mer.pass.:18:10 v2.4 d0.5 m-4.3 v0.6 d-0.4 m1.6 v2.1 d0.2 m-2.0 v2.2 d0.1 m0.7 Alphard 217°50.0 -8°45.1 
Regulus 207°37.0 1°51.6 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°.44.061°37.7 
Denebola 182°27.5 4°27.0 
0 87°48.3 | 149°14.5 $§21°08.1 | 205°53.4 $20°55.4 | 117°07.7 $13°04.1 | 134°33.6  $18°22.6 Gienah 175°46.2 —--17° 39.6 
1 102°50.8 | 164°17.0 07.6 | 220°54.0 55.7 | 132°09.8 04.0 | 149°35.8 22.5 Acrux 173°02.9—--63° 12.8 
2 117°53.3 | 179°19.5 07.1 | 235°54.6 56.1 | 147°11.8 03.8 | 164°38.0 22.4 Gacrux 171°545  -57°13.8 
3 132°55.7 194°22.1 *+ 06.5 250°55.2 ++ 56.4 162°13.9 ++ 03.7 179° 40.2 ++ 22.4 Alioth 166° 15.4 55°50.3 
4 147°58.2 | 209°24.6 06.0 | 265°55.9 56.8 | 177°15.9 03.5 | 194°42.4 22.3 Spica 158°25.1 -11° 16.4 
5 163°00.7 | 224°27.2 05.5 | 280°56.5 57.1 | 192°18.0 03.4 | 209°44.7 22.2 Alkaid  152°54.3 49°12.1 
6 178°03.1 | 239°29.7  $21°05.0 | 295°57.1 $20°57.5 | 207°20.0  $13°03.2 | 224°46.9 $18°22.2 Hadar 148°39.9 — -60° 28.4 
7 193°05.6 | 254°32.3 04.5 | 310°57.7 57.9 | 222°22.1 03.0 | 239°49.1 22.1 Menkent  148°00.8 — -36°28.4 
8 208°08.1 | 269°34.8 03.9 | 325°58.3 58.2 | 237°24.1 02.9 | 254°51.3 22.0 Arcturus 145°50.4 9°04.1 
9 223°10.5 | 284°37.4 ++ 034 | 340°59.0 ++ 58.6 | 252°26.2 ++ 02.7 | 269°53.5 ++ 220 Rigil Kent. 139°44.2 — -60°55.2 
10 | 238°13.0 | 299°40.0 02.9 | 355°59.6 58.9 | 267°28.2 02.6 | 284°55.7 21.9 Kochab 137°20.8 ~—- 74°03.7 
11 | 253°15.4 | 314°42.5 02.4 | 11°00.2 59.3 | 282°30.3 02.4 | 299°58.0 21.8 Zuben'ubi 136°59.1 = -16°07.8 
12 268°17.9 | 329°45.1 $21°01.8 26°00.8  $20°59.6 | 297°32.3 $13°02.3 | 315°00.2 $18°21.8 Alphecca  — 126°06.2 26°38.4 
13. | 283°20.4 | 344°47.7 01.3 | 41°01.5 21°00.0 | 312°34.4 02.1 | 330°02.4 21.7 Antares 112°19.3 -26°28.7 
14 | 298°22.8 | 359°50.3 00.8 | 56°02.1 00.3 | 327°36.4 02.0 | 345°04.6 21.6 Atria 107°16.3 — -69°03.8 
15 | 313°25.3 | 14°529 21°00.3 | 71°02.7 ++ 00.7 | 342°385 <= 018 0°06.8 = «+ (21.6 Sabik — 102°06.0 —-15° 45.0 
16 328°27.8 29°55.5 20°59.8 86° 03.3 01.0 | 357°40.5 01.7 15°09.0 21.5 Shaula 96°14.2 -37°07.1 
17 | 343°30.2 | 44°58.1 59.2 | 101°03.9 01.4 | 12°42.6 01.5 | 30°11.2 21.4 Rasalhague = 96" 01.2 2°32.7 
1s | 358°32.7 | 60°00.7 $20°58.7 | 116°04.6 s21°01.7 | 27°44.6 $13°01.3 | 45°13.5 $18°21.4 5 a os ae 
19 13°35.2 75° 03.3 58.2 | 131°05.2 02.1 42° 46.7 01.2 60°15.7 21.3 ee ate Spoae a ~ ana 
20 28° 37.6 90° 05.9 57.7 | 146°05.8 02.4 57° 48.7 01.0 75°17.9 21.2 x a etd Sas 
21 43°40.1 | 105°08.5  -- 57.1 | 161°06.4 -- 02.8 72°50.8 ++ 00.9 90° 20.1 ++ 21.2 Rica OOD. eee 
22 58°42.6 | 120°11.1 56.6 | 176°07.0 03.1 | 87°52.8 00.7 | 105°22.3 21.1 ee $ a f aa 
23 73°45.0 | 135°13.8 56.1 | 191°07.6 03.4 | 102°54.8 00.6 | 120°24.5 21.0 oe oe poe 
Mer.pass.:18:06 v2.5 d0.5 m-4.3 v0.6 d-0.4 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Enif 33°41.4 9°58.5 
Al Nair —-27°36.3.-— -46°51.6 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29°30.6 
0 38°47.5 | 150°16.4  $20°55.6 | 206°08.3  $21°03.8 | 117°56.9  $13°00.4 | 135°26.7  $18°21.0 oe oo aa 
1 | 103°49.9 | 165°19.0 55.1 | 221°08.9 04.1 | 132°58.9 00.3 | 150°29.0 20.9 aus Bases me l4 
2 118°52.4 180° 21.7 54.5 236° 09.5 04.5 148°01.0 13°00.1 165°31.2 20.8 Dec 18 Sat SHA Mer.pass 
3 133°54.9 | 195°24.3 ++ 54.0 | 251°10.1 ++ 048 | 163°03.0 12°59.9 | 180°33.4 ++ 208 Venus 61° 26.0 14:05 
4 148°57.3 | 210°27.0 53.5 | 266°10.7 05.2 | 178°05.1 59.8 | 195°35.6 20.7 Mars 118°49.1 10:17 
5 163°59.8 | 225°29.6 53.0 | 281°11.4 05.5 | 193°07.1 59.6 | 210°37.8 20.6 Jupiter —-29°29.3 16:13 
6 179°02.3 | 240°32.3 $§20°52.5 | 296°12.0 $21°05.9 | 208°09.2 $12°59.5 | 225°40.0 $18°20.6 Saturn _46°51.2 15:03 
7 194°04.7 | 255°34.9 51.9 | 311°12.6 06.2 | 223°11.2 59.3 | 240°42.2 20.5 
8 | 209°07.2 | 270°37.6 51.4 | 326°13.2 06.6 | 238°13.2 59.2 | 255°44.5 20.4 || Pec Pooee Drie basins 
9 224°09.7 | 285°40.3. ++ 50.9 | 3419138 ++ 06.9 | 253°15.3 ++ 59.0 | 270°46.7 ++ 204 Mars  118°05.0 10:16 
10 | 239°12.1 | 300°43.0 50.4 | 356°14.4 07.2 | 268°17.3 58.9 | 285°48.9 20.3 jupiter. 29°16.4 16:09 
11 | 254°14.6 | 315°45.6 49.9 | 11°15.0 07.6 | 283°19.4 58.7 | 300°51.1 20.2 5 7 Sac : 
aturn 46° 45.2 15:00 
12 | 269°17.1 | 330°48.3 $20°49.3 | 26°15.7 $21°07.9 | 298°21.4 $12°58.5 | 315°53.3  $18°20.2 
13 284°19.5 | 345°51.0 48.8 41°16.3 08.3 | 313°23.5 58.4 | 330°55.5 20.1 Dec 20 Mon SHA Mer.pass 
14 299° 22.0 0°53.7 48.3 56° 16.9 08.6 | 328°25.5 58.2 | 345°57.7 20.0 Venus 61°28.9 13:56 
15 | 314°24.4 | 15°56.4 ++ 47.8 | 71°17.5 ++ 09.0 | 343°27.6 ++ 58.1 0°59.9 ++ 20.0 Mars 117°20.8 10:15 
16 | 329°26.9 | 30°59.1 47.3 | 86°18.1 09.3 | 358°29.6 57.9 | 16°02.2 19.9 Jupiter 2909.4 16:06 
17 344°29.4 46°01.8 46.7 | 101°18.7 09.6 13°31.6 57.8 31°04.4 19.8 Saturn 46° 39.3 14:56 
1g | 359°31.8 | 61°04.6  $20°46.2 | 116°19.4 $21°10.0 | 28°33.7 $12°57.6 | 46°06.6  $18°19.8 Horizontal parallax 
19 14°34.3 | 76°07.3 45.7 | 131°20.0 10.3 | 43°35.7 57.4 | 61°08.8 19.7 Vetus: 0.5 
20 29°36.8 | 91°10.0 45.2 | 146°20.6 10.7 | 58°37.8 57.3 | 76°11.0 19.6 Mars: 01 
21 44°39.2 | 1069127 ++ 44.7 | 1619212 ++ 11.0 | 73°398 ++ 57.1 | 91°13.2 ++ 196 
22 59°41.7 | 121°15.5 44.2 | 176°21.8 11.3 | 88°41.8 57.0 | 106°15.4 19.5 
23 74°44.2 | 136°18.2 43.6 | 191°22.4 11.7 | 103°43.9 56.8 | 121°17.6 19.4 
Mer.pass.:18:02 v2.6 d0.5 m-4.3 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 
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021 December 18 to Dec. 20 
















































































































































































h 
Sat G Sun 
HA 
D M 
0) 1s0°83.1 a oun v — 
195°52.8 23.1 14°57.2 Dec d 
2 210°52 23.2 S0F58. 11.9 N23° HP 
3 5 28.1 11.9’ 28.0 1 L Twili 
4 295°52.9 23.2 43°58.9 19 23°34.2 6.3 54.0’ at. N wilight 
240°51.9 23.3 58°29.8 i 23°40.3 6.2" 54.0’ N 72° aut. Civil Sunrise | Su Twili 
5 255°51.6 23.4 73°00. 11.8’ 93°46. 6.1’ 54.0’ 72 08:25 10: Inset ae wilight 
6 ‘ : 23.4 : 5 11.7’ S 4 6.0’ 54. ; N 70° :56 = ivil Naut 
270°51.3 é 87°31.2. 11.7’ 23°52.3 , 0 08:04 09: = ; : 
7 5 $23°23.5 1.7 93° 5.9 54.0’ 68° :53 = 12:58 
285°51.0 102°01.9 3°58.1 0 07:49 09: —_ 15:30 
8 ° 23.6 : 11.6’ 5.7’ 54.0" 66° : :18 = 14:0 
9 Be ae 116°32.5 11.6’ N24°03.7. 5.6" = 64° ie 08:53 1038 —= er 15:50 
5°50.4 ; 131°03 : 24°09 : 54.0’ 24 ~~ 08: : 3: : 16-0 
10 330° + 23.7 11.5" 3 5.5’ 62° | 07: 8:33 09: :21 15:02 :06 
50.1 ; 145°33. 24°14 ' 54.0" 7:15 : ‘51 14: : 16: 
11 345° 49.8 23.8 | 160°0 6 11.5 ees 5.4’ 54.0" 60° | 07:06 ee, ia Lee ipa 
‘s : oe 904.0 11.4" °20.2 53? Aisa 08:03. —«-09..01 32 16.38 :30 
0°49.5 , 174°34.4 ae 24°25.4 34.0 06:59 . ; 14:53 : 16:40 
13 - $23°23 11.4 e 5.2 , 56° 07:51 : 15:51 
15°49.2 9 | 189°04 24°30.5 "54.0 06:52 08:43 15: 16:48 
14 ea | ee a. ee 5.1' 54.0" 54° | 06:46 oe 511 1603 16:56 
45°48.5 24.0 | 218°0S. ro ee. ek ay 52° | 06:40 os:16 | 15: 16:13 «17: 
16 g - 24 5.4 11.3" 5 49’ 50° 07:24 : 5:38 16: 7:02 
60° 48.2 1] 232°3 : 24°4 ; 54.0" 06:35 : 08:05 ee 6:22 i 
17 75°47.9 24.1 Saas 11.2 se aT 54.0’ 45° 06:23 ne 07:55 cies 16:31 ma 
- : or °05.9 11.2 249.9 4.6" Na02 07:00 07.3 5:59 16.38 14 
90°47.6 Bac 261°36.0 11.1" 24°54.5 ; 54.0 06:13 oe 16:20 : 17:20 
19 105°47 3 $23°24.3 976°0 1.1 24°58.9 4.5 54.0" 35° 06:03 06:47 07:17 16:54 17.31 
cf 120°47.0 24.3 ae re N25"03.3 oA OEY 30° | 05:54 a 07:03 pen vas 17-49 
135° 46.7 24.4 305° 06. 11.1’ 25°07. a 54.0’ 20° 05:38 i 06:51 17:19 : 
22 : + 24 6.3 11.0’ 7.5 4.2" : N 10° : 06:05 17:04 : 17:51 
150° 4 0 Pa , 0 = . 17: 
23 50°46.4 ag 319°363 110° 25°116 4.0" 54.0 oe 05:22 «05:48 06:29 7.05 30 18:00 
165°46.1 a 334°06.2 oe 25°15.6 oe 54.0’ 05:05 GR SL 06:11 17.43 17:49 18-16 
SD.=162 5 348° 36.1 9 25°19.4 2 54.0° S 10° 04:46 : 05:53 18-01 18:06 18-33 
d=-0.1 10.9 95°03,9 3.8 54.0" 20° 04.2 05:13 05:36 ; 18:23 18: 
Sun nA = Shae 3.7 54.0" ae ee oe ae cea . 
0 ec : 3 35° 7 :27 : : 19: 
180° 45.8 GHA 03:35 : 04:55 19: :02 19: 
1 ion" a $23°24.6 A66 HK Dec 4 40° | 03:12 shes 04:42 ie 19:27 ae 
2 oan 24.6 206.0 10.9" - HP 45° | 02: 54 (04:2 13 19:42 : 
210° 45.2 17°35 N25° 26.8 2:41 03: 27 «| 19:28 20:19 
3 295° 44. 24.7 ° ‘9 10.8’ Gane 3.6 ; S 50° 31 04:0: ; 20:01 : 
25° 44.9 32°05 25°30 54.0 01:56 9 9:46 20:42 
4 240° 44.6 24.7 ee 10.8’ ee 3.4' 54.0" 52° 01.2 03:01 03:46 : 20:23 11 
5 OREPAAS 24.8 pee ge oe 3.3’ 54.0’ 54° nee e 03.35 oie 20:53 sis : 
6 , 24.8 : 0.7’ s 3.2’ a 56° baa 2:28 : :19 11: :59 
270° 43.9 75°34.9 25°40.1 54.0 = 03:23 ; 1:08 29: 
7 . $23°24 : 10.7’ ona 3.1 ‘ 58° = 02:06 : 20:32 74: 2:27 
285° 43.6 9 90°0 25° 43.1 54.0 | 03:09 20: 1:26 23: 
8 . 4 4.6 10.7' : 3.0" , S 60° _—_ 01:36 : 0:46 24: 3:14 
300° 9 7 N25° 54.0 cr 02:52 1:49 
‘ cena: 25.0 fee 10.6" oe 28° 540° 00:46 02:3 ee 22:18 
0 330°42.7 + 25.0 133°33.4 10.6’ ons A 2.7' 54.0’ Lat. Moonrise : 23:09 
11 345° 25.1 ox5. 10.6’ eon 2.6’ 54.0’ Sat 
42.4 148°03.0 25°54.0 4.0 N 72° Sun M M 
12 0°42 25.1 162°32.5 10.5’ 25°56.4 2.5" 54.0" 72 on Sat joonset 
13 ne $23°25.1 1708. 10.5’ 25°58.7 2.3! 54.0’ N 70° Sun Mon 
14 30°41. 25.2 02:0 10.5’ 5 2.2’ 54.0° 68° 
15 41.5 191°31.5 N26°00.8 
45°41.2 25.2 | 206°01.0 10.5’ 26°02.9 21' 54.0" 66° 
16 eeeine ae mn oe. Ge 64° | 12:46 
17 75° 25.3 234°59. 10.4’ 26°06. 1.8 54.1! 62° 13. 
0.5 4°59.8 6°06.6 : 1 - 3:28 13: 09:52 
18 oneaacs 25.3 | 249°29.2 10.4 76°08.2 17 54.1’ 60 13:57 49 4:37 ; 
19 105°39.9 523°25.4 | 63°58. 10.4" 26°09 8 Te’ paar || N 58° | tad 14:26 5.15 a 10:33 _ 
20 120°39.6 25.4 es 16a NEEL: 15° 54.1" 56° ee 14:52 5:49 42 09:56 a 
21 135°30.3 25.5 eee 10.3’ 26° 1.3’ 54.1! 54° tee 15:13 6.03 08:21 09:30 : 
22 150°30.0 + 25.5 ea 10.3" see a 12) 541’ 52° | 15:0 15:30 ai 08:03 09:10 10:26 
23 165°38.7 25.5 | 321°5 6 10.3" 36° 6 11 541’ 50° ico 15:45 aes 07:48 08:53 10:04 
ae, ae 2146 1.0’ asi 45° 17 15:57 16: 07:35 «(08:3 09:47 
-=16.2 ‘ , : , : : - : 07: 5 09: 
SD.=16 aT 6°25.1 103 ee. wee 66 y — 15:41 16:24 tb 7:24 ce 9:32 
Mon G 6.3 07° 541’ 5 16:00 16:4 : 07:00 07. 09:19 
HA De S.D.=14.7 41 35 16:17 “ 7:36 0 59 08:52 
0 180°3 : GHA sot | ea 17:02 ae “OO 
1 oe esses | ences v Dec ; 20° ica 17:17 8.08 ae 07:21 oS 
2 : 2 A 10.3" HP N 10° ; 17:43 , 6:12 : 14 
210°37.8 5.6 5°2 3’ N26° 17:16 8:34 07:06 
3 : 25 3.7 10.3’ 7.0 0.6" 0° : 18:05 : 05:49 : 07:59 
225°37.5 a 19°52 : 26° : 54.1’ 17:35 8:56 06:41 
4 , » 25 9 10.2’ a5 0.5" : . ; 18:25 ; 05:29 : 07:33 
240° 37.2 av 34°22 : 26°17 : 54.1" S 10 ; 9:16 06:20 ; 
5 255° 36.8 25.7 au 10.2’ 26° . 0.3’ 54.1’ 20° ine 18:46 9:37 05:10 05:59 ri 
6 6 : 25.8 63° zi 10.2’ 26° 0.2’ 54.1' 30° :16 19:08 z 04:51 :50 
270° 36.5 : 3°20.6 10.2’ 6° 18.3 ; 1 18:40 : 9:59 05:39 06: 
7 985° 36.2 $23°25.8 ue 0.2 26°18.3 i 54.1' 35° | 18:54 oy 90.24 be 05:18 see 
8 : 25 ; 10.2’ : -0.1' 54.1’ 40° : 9:49 ; 4:09 ; :07 
300° 35.9 8 92°19 N26° 4.1 19:11 20:39 04:53 
9 , 25 O 10.2’ 8.2 -0.2' 45° : 20:07 03:55 : 05:41 
315°35.6 8 | 106°4 : 26°17 54.2’ 19:31 20:57 04:38 
10 330° 5 » 25.9 8.2 10.2’ 9 20:3! B : 20:28 03:40 : 05:26 
: 121° : ° 54.2’ S 50° 21:1 04:21 
11 34 oe 25.9 21 Tea 102 26°17.5  -0.4' ze oO” | 19:56 20: 03:22 04: 05:08 
12 ee 25.9 135°46.6 10.2’ 0: 170 0.6’ ie = 20:09 = 21 - 21:44 02:5 my 04:47 
is Ns “UU. , ° ei Fi . 
13 poe! §23°25.9 150°15.8 10.2’ oo 6.4 -0.7' ae ae 20:23 io ao ae . 04:20 
34.4 : 164° 45 56 -0.8" . 20:39 : 2:11 ; :22 : 
{a ae 0 102’ 0.8 ; ° 21:4 02:36 04:07 
30° 0 2 54.2 58 j O 22: 03: 
15 es 26.0 ee 10.2’ ee 4.8 -1.0' 54.2" S 60° aa 22:02 7 02:22 | 03:52 
16 60°33.4 - 26.0 ae 10.2’ ace as “Lv Ao! 1:23 22:29 23-15 02:05 02:32 03:34 
f 75°33.1 aa ee fa ia tas Sun Olas 0207 02s 
ie 90° 32.8 a 237°11.0 1 . 26°09.9 1.5" 54.2’ Day Eqn.of Time 
19 a S23° 26.1 0.2 ° L5 54.2’ 00° Mer. Moon 
30 105°32.5 or 251°40.2 ~—«10.2” 26°08.4 1.6" 5: 2 12h Pa Mer.Pass 
° . , rs a 
ai 120°32.2 ae 266°09.4 10.2" N26°06.7 —-1.7" 4.2 fine frneed| Sate Upper — Low Age 
= 135°31.9 . il 280° 38.6 F 26°05.0 t 54.3’ 18 03:33 imm hiram bie er 14-16 
= 150°31.6 26.1 | 205°078 10.2’ 26°03.0 -1.8 54.3’ 19 | 03.03 03:18 11:57 :mm_ | 100-98% 
165°31.3 an 309°37.1 a 26°01.0 ny ed 20 | 02:34 or 11:57 ae yas 
SD .n162 = : 324°06.3 ne 25°58 8 ao 54.3’ :19 11:58 00:38 12:12 \ 
=-0.0 : 25°56.5 : 54.3’ ‘ 13:03 \ / 
S.D.=14 7 -2.4 54.3" = 
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December 21, 22, 23 (Tue., Wed., Thu.) 



















































































Aries Venus Mars Jupiter Saturn Stars 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 89°46.6 | 151°21.0 $20°43.1 | 206°23.0  $21°12.0 | 118°45.9  $12°56.7 | 136°19.9 $18°19.4 Alpheratz  357°37.3 29°12.8 
1 104°49.1 | 166°23.7 42.6 | 221°23.6 12.4 | 133°48.0 56.5 | 151°22.1 19.3 Ankaa 353°09.6 = -42°11.5 
2 119°51.6 | 181°26.5 42.1 | 236°24.3 12.7 | 148°50.0 56.4 | 166°24.3 19.2 Schedar  349°33.7 56°39.7 
3 134°54.0 | 196°29.2 ++ 41.6 | 2519249 ++ 13.0 | 163°521 ++ 56.2 | 181°265 ++ 192 Diphda 348°49.8 = -17°52.2 
4 149°56.5 | 211°32.0 41.0 | 266°25.5 13.4 | 178°54.1 56.0 | 196°28.7 19.1 Achernar 335°21.9 —--57°07.9 
5 164°58.9 | 226°34.7 40.5 | 281°26.1 13.7 | 193°56.1 55.9 | 211°30.9 19.0 Hamal —327°53.8 23°34.0 
6 180°01.4 | 241°37.5  $20°40.0 | 296°26.7 $21°14.1 | 208°58.2 $12°55.7 | 226°33.1 $18°19.0 Polaris 314°49.7 89° 21.6 
7 | 195°03.9 | 256°40.3 39.5 | 311°27.3 14.4 | 224°00.2 55.6 | 241°35.3 18.9 Acamar — 315°13.4 40° 13.2 
8 | 210°06.3 | 271°43.1 39.0 | 326°27.9 14.7 | 239°02.3 55.4 | 256°37.6 18.8 Menkar 314’ 08:5 4710.5 
9 | 225°08.8 | 286°45.9 -- 385 | 341°285 ++ 15.1 | 254°043 ++ 55.2 | 271°398 ++ 188 Mirfak: 308314 .49°56.4 
10 | 240°11.3 | 301°48.6 37.9 | 356°29.2 15.4 | 269°06.3 55.1 | 286°42.0 18.7 Aldebaran = 290° 42.2 1633.2 
11 | 255°13.7 | 316°51.4 37.4 | 11°29.8 15.7 | 284°08.4 54.9 | 301°44.2 18.6 Rigel = 281°05.9 810.6 
12 | 270°16.2 | 331°54.2  $§20°36.9 | 26°30.4 $21°16.1 | 299°10.4 $12°54.8 | 316°46.4 $18°18.5 Pines a pres 
13. | 285°18.7 | 346°57.0 36.4 | 41°31.0 16.4 | 314°12.5 54.6 | 331°48.6 18.5 =e a arena: osea7 5 
14 | 300°21.1 °59.8 35.9 | 56°31.6 16.7 | 329°14.5 54.5 | 346°50.8 18.4 sia STEP a0 6 eas 
15 | 315°23.6 17°02.7 ++ 35.4 | 71°32.2 ++ 17.1 | 3449165 ++ 543 1°53.0 ++ 183 Bac S0°RA5 Beis 
16 | 330°26.0 | 32°05.5 34.9 | 86°32.8 17.4 | 359°18.6 54.1 | 16°55.2 18.3 iCanopie Beso Ore choo ao a 
Oo ° ° ° fo} £ = 
17 | 345°28.5 | 47°08.3 34.3 | 101°33.4 17.7 14° 20.6 54.0 | 31°57.4 18.2 Cites BebSSb A, Ccleeud a 
18 0°31.0 | 62°11.1 $20°33.8 | 116°34.0 $21°18.1 29°22.6 $12°53.8 | 46°59.7 $18°18.1 Adhara 255°074 —--29°00.1 
19 15°33.4 | 77°14.0 33.3 | 131°34.6 18.4 | 44°24.7 53.7 | 62°01.9 18.1 Procyon 244°53.1 5°10.1 
20 30°35.9 92°16.8 32.8 | 146°35.2 18.7 59° 26.7 53.5 77°04.1 18.0 Pollux  243°20.0 27°58.3 
21 45°38.4 | 107°196 -- 323 | 161°359 ++ 191 | 74°28.8 ++ 53.3 | 92°063 ++ 17.9 Avior 234°151 —--59°34.6 
22 60°40.8 | 122°22.5 31.8 | 176°36.5 19.4 89°30.8 53.2 | 107°08.5 17.9 Suhail 222°47.8 -43°31.0 
23 75°43.3 | 137°25.3 31.3 | 191°37.1 19.7 | 104°32.8 53.0 | 122°10.7 17.8 Miaplacidus 221°38.0  -69°48.1 
Mer.pass.:17:58 v2.7 d0.5 m-4.2 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Alphard 217°50.0 -8°45.1 
Regulus 207°37.0 1°51.6 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°44.0 61°37.7 
Denebola 82°27.5 4°27.0 
0 90°45.8 | 152°28.2 $20°30.7 | 206°37.7 $21°20.1 | 119°34.9 $12°52.9 | 137°12.9 $18°17.7 Gienah 75° 46.2 -17°39.6 
1 105°48.2 | 167°31.1 30.2 | 221°38.3 20.4 | 134°36.9 52.7 | 152°15.1 17.7 Acrux 173°02.9 —--63° 12.8 
2 120°50.7 | 182°33.9 29.7 | 236°38.9 20.7 | 149°38.9 52.6 | 167°17.3 17.6 Gacrux 171°545  -57°13.8 
3 135°53.2 197° 36.8 ++ 29.2 251°39.5 s+ 21.1 164° 41.0 ++ 52.4 182°19.5 ++ 17.5 Alioth 66°15.4 55°50.2 
4 150°55.6 | 212°39.7 28.7 | 266°40.1 21.4 | 179°43.0 52.2 | 197°21.8 17.5 Sica 58°251  -11°16.4 
5 165°58.1 227° 42.5 28.2 281° 40.7 21.7 194°45.1 52.1 212° 24.0 17.4 Alkaid 52°54.3 49°12.1 
6 181°00.5 | 242°45.4  §20°27.7 | 296°41.3 $21°22.1 | 209°47.1 $12°51.9 | 227°26.2 $18°17.3 Hadar 148°39.9 — -60°28.4 
7 196°03.0 | 257°48.3 27.2 | 311°41.9 22.4 | 224°49.1 51.8 | 242°28.4 17.3 Menkent  148°00.8 — -36°28.4 
8 211°05.5 | 272°51.2 26.6 | 326°42.5 22.7 | 239°51.2 51.6 | 257°30.6 17.2 Arcturus  145°50.4 9°04.1 
9 226°07.9 | 287°54.1 ++ 261 | 3419431 ++ 23.0 | 254°53.2 ++ 51.4 | 272°328 ++ 171 Rigil Kent. 39°44.1 — -60°55.2 
10 | 241°10.4 | 302°57.0 25.6 | 356°43.7 23.4 | 269°55.2 51.3 | 287°35.0 17.1 Kochab _137°20.7 74° 03.7 
11 256°12.9 | 317°59.9 25.1 11°44.4 23.7 | 284°57.3 51.1 | 302°37.2 17.0 Zuben' ubi 36°59.0 —--16°07.8 
12 271°15.3 | 333°02.8  $20°24.6 26°45.0  $21°24.0 | 299°59.3 $12°51.0 | 317°39.4 $18°16.9 Alphecca 26°06.2 26°38.4 
13 286°17.8 | 348°05.7 24.1 41°45.6 24.4 | 315°01.3 50.8 | 332°41.6 16.8 Antares 12°19.3  -26°28.7 
14 301° 20.3 3° 08.6 23.6 56° 46.2 24.7 | 330°03.4 50.6 | 347°43.8 16.8 Atria 07°16.3  -69°03.8 
15 316° 22.7 18°11.6 ++ 23.1 71°46.8 ++ 25.0 | 345°05.4 ++ 50.5 2°46.1 ++ 16.7 Sabik 02°06.0 — -15° 45.0 
16 331° 25.2 33°14.5 22.6 86° 47.4 25.3 0°07.4 50.3 17° 48.3 16.6 Shaula 96°14.2 -37°07.1 
17 | 346°27.7 | 48°17.4 22.0 | 101°48.0 25.7 | 15°09.5 50.2 | 32°50.5 16.6 Rasalhague 96" 01.2 2°32.7 
18 1°30.1 | 63°20.4 $20°21.5 | 116°48.6 $21°26.0 | 30°11.5 $12°50.0 | 47°52.7 $18°16.5 . ae es a 
19 16°32.6 | 78°23.3 21.0 | 131°49.2 26.3 | 45°13.5 49.8 | 62°54.9 16.4 aus eel aoue sae aS 
20 31°35.0 93° 26.3 20.5 | 146°49.8 26.6 60° 15.6 49.7 77°57.1 16.4 <i au wean y 3 Salas 
21 46°37.5 | 108°29.2 ++ 20.0 | 161°50.4 ++ 27.0 | 75°17.6 ++ 49.5 | 92°593 ++ 163 Mae ee eee 
22 61°40.0 | 123°32.2 19.5 | 176°51.0 27.3 90°19.6 49.4 | 108°01.5 16.2 ee ea eipee eeano 
° ° ° ° ° : ms . 
23 76°42.4 | 138°35.1 19.0 | 191°51.6 27.6 | 105°21.7 49.2 | 123°03.7 16.2 Sac, “agesea teas 
Mer. pass.:17:54 v2.9 d0.5 m-4.2 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Enif 33°41.4 9°58.5 
Al Na'ir —-27°36.3.-— -46°51.6 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.4 -29°30.6 
0 91°44.9 | 153°38.1  $20°18.5 | 206°52.2  $21°27.9 | 120°23.7  $12°49.0 | 138°05.9  $18°16.1 Scheat 1347.7 2812.2 
1 | 106°47.4 | 168°41.1 8.0 | 221°52.8 28.3 | 135°25.7 48.9 | 153°08.1 16.0 Markab’ Sises2s0i— = Tb<10s4 
2 121°49.8 | 183°44.1 7.5 | 236°53.4 28.6 | 150°27.8 48.7 | 168°10.3 16.0 Dec 21 Tue SHA Mer.pass 
3 136°52.3 | 198°47.0 ++ 16.9 | 251°540 ++ 289 | 165°298 ++ 486 | 183°125 ++ 159 Venus 61° 34.3 13:52 
4 151°54.8 | 213°50.0 6.4 | 266°54.6 29.2 | 180°31.8 48.4 | 198°14.8 15.8 Mars 116°36.4 10:14 
5 166°57.2 | 228°53.0 5.9 | 281°55.2 29.6 | 195°33.9 48.2 | 213°17.0 15.8 Jupiter —-28°59.3 16:03 
6 181°59.7 | 243°56.0  $20°15.4 | 296°55.8  $21°29.9 | 210°35.9 $12°48.1 | 228°19.2 $18°15.7 Saturn 46° 33.2 14:52 
7 197°02.2 | 258°59.0 4.9 | 311°56.4 30.2 | 225°37.9 47.9 | 243°21.4 15.6 
8 | 212°04.6 | 274°02.0 4.4 | 326°57.0 30.5 | 240°40.0 47.8 | 258°23.6 165 ||| SE ack aoe sao 
9 227°07.1 | 289°05.0 ++ 13.9 | 341°576 ++ 30.8 | 255°420 ++ 47.6 | 273°258 ++ 15.5 Mars 115°51.9 10:13 
10 | 242°09.5 | 304°08.0 3.4 | 356°58.2 31.2 | 270°44.0 47.4 | 288°28.0 15.4 Jupiter -28°49.1 16:00 
11 | 257°12.0 | 319°11.0 2.9 11°58.8 31.5 | 285°46.1 47.3 | 303°30.2 15.3 Saiich 46°27.2 #40 
12 | 272°14.5 | 334°14.1 $20°12.4 | 26°59.4 $21°31.8 | 300°48.1 $12°47.1 | 318°32.4 $18°15.3 
13 287°16.9 | 349°17.1 1.9 42°00.0 32.1 | 315°50.1 46.9 | 333°34.6 15.2 Dec 23 Thu SHA — Mer.pass 
14 302°19.4 4°20.1 1.4 57° 00.6 32.4 | 330°52.1 46.8 | 348°36.8 15.1 Venus 61°53.2 13:43 
15 | 317°21.9 | 19°23.2 ++ 10.9 | 72°01.2 ++ 32.8 | 345°54.2 ++ 46.6 3°39.0 ++ 15.1 Mars — 115°07.3 10:12 
16 | 332°24.3 | 34°26.2 0.4 | 87°01.8 33.1 0°56.2 46.5 | 18°41.2 15.0 Jupiter 2838.8 15:56 
17 347° 26.8 49° 29.2 09.9 | 102°02.4 33.4 15°58.2 46.3 33°43.4 14.9 Saturn 46° 21.0 14:45 
18 2°29.3 | 64°32.3 $20°09.4 | 117°03.0 $21°33.7 31°00.3 $12°46.1 | 48°45.6  $18°14.9 Horizontal parallax 
19 17°31.7 | 79°35.3 08.8 | 132°03.6 34.0 | 46°02.3 46.0 | 63°47.9 14.8 Venus: 0.5 
20 32°34.2 94°38.4 08.3 | 147°04.2 34.3 61°04.3 45.8 | 78°50.1 14.7 Mars: 01 
21 47°36.6 | 109°41.5 ++ 07.8 | 162°048 ++ 34.7 | 76°06.4 ++ 456 | 93°523 ++ 146 
22 62°39.1 | 124°44.5 07.3 | 177°05.4 35.0 91°08.4 45.5 | 108°54.5 14.6 
23 77°41.6 | 139°47.6 06.8 | 192°06.0 35.3 | 106°10.4 45.3 | 123°56.7 14.5 
Mer.pass.:17:50 v3.0 d0.5 m-4.2 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 
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Aries Venus Mars Jupiter Saturn Stars 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 92°44.0 | 154°50.7 $20°06.3 | 207°06.6  $21°35.6 | 121°12.4  $12°45.2 | 138°58.9  $18°14.4 Alpheratz — 357°37.3 29°12.8 
1 107°46.5 | 169°53.8 05.8 | 222°07.2 35.9 | 136°14.5 45.0 | 154°O1.1 14.4 Ankaa —353°09.6 = -42° 11.5 
2 122°49.0 | 184°56.8 05.3 | 237°07.8 36.2 | 151°16.5 44.8 | 169°03.3 14.3 Schedar  349°33.7 56°39.7 
3 137°51.4 | 199°599 ++ 048 | 252°08.4 -+ 366 | 1669185 -+ 44.7 | 184°055 -+ 142 Diphda 348°49.8 = -17°52.2 
4 152°53.9 | 215°03.0 04.3 | 267°09.0 36.9 | 181°20.6 44.5 | 199°07.7 14.2 Achernar 335°21.9 -57°07.9 
5 167°56.4 | 230°06.1 03.8 | 282°09.6 37.2 | 196°22.6 44.3 | 214°09.9 14.1 Hamal — 327°53.8 23°34.0 
6 182°58.8 | 245°09.2  $20°03.3 | 297°10.2 $21°37.5 | 211°24.6 $12°44.2 | 2299121 $18°14.0 Polaris 314°50.7 89°21.6 
7 | 198°01.3 | 260°12.3 02.8 | 312°10.8 37.8 | 226°26.6 44.0 | 244°14.3 14.0 Acamar — 315°13.4 -40° 13.2 
8 | 213°03.8 | 275°15.4 02.3 | 327°11.4 38.1 | 241°28.7 43.9 | 259°16.5 13.9 Menkar — 314°08.5 4°10.5 
9 | 228°06.2 | 290°18.6 +--+ 018 | 342°120 ++ 38.4 | 256°30.7 ++ 43.7 | 2749187 ++ 13.8 Mirfak — 308°31.4 49°56.4 
10 | 243°08.7 | 305°21.7 01.3 | 357°12.6 38.8 | 271°32.7 43.5 | 289°20.9 13.7 Aldebaran — 290°42.2 16° 33.2 
11 | 258°11.1 | 320°24.8 00.8 12°13.2 39.1 | 286°34.7 43.4 | 304°23.1 13.7 Rigel 281°05.9 -8° 10.6 
12 | 273°13.6 | 335°27.9 $20°00.3 | 27°13.8  $21°39.4 | 301°36.8 $12°43.2 | 319°25.3 $18°13.6 ae es A esae 
13. | 288°16.1 | 350°31.1 19°59.8 | 42°14.4 39.7 | 316°38.8 43.0 | 334°27.5 13.5 ch a arene ge are 
14 | 303°18.5 5°34.2 59.3 57° 15.0 40.0 | 331°40.8 42.9 | 349°29.8 13.5 «i - o7530.0 tas 
15 | 318°21.0 20°37.4 -- 588 72°15.5 -+ 40.3 | 346°42.9 ++ 42.7 4°32.0 ++ 13.4 as iene Srced A eiaa es 
16 | 333°23.5 35°40.5 58.3 | 87°16.1 40.6 1°44.9 42.6 19° 34.2 13.3 Fea Sostho a ead 
17. | 348°25.9 50°43.7 57.8 | 102°16.7 40.9 16° 46.9 42.4 | 34°36.4 13.3 Pere beeeoaa .deead 6 
18 3°28.4 65°46.8 $19°57.3 | 117°17.3 $21°41.2 31°48.9 $12°42.2 49°38.6  $18°13.2 Adhara 255°074 —--29°00.1 
19 18°30.9 80°50.0 56.8 | 132°17.9 41.6 46°51.0 42.1 64° 40.8 13.1 Procyon 244°53.1 5°10.1 
20 33°33.3 95°53.2 56.3 147°18.5 41.9 61°53.0 41.9 79° 43.0 13.0 Pollux 243°20.0 27°58.3 
21 48°35.8 | 110°56.3 ++ 55.8 | 162°19.1 ++ 42.2 76°55.0 ++ 4L7 94° 45.2 ++ 13.0 Avior 234°15.1 -59° 34.6 
22 63° 38.3 125°59.5 55.3 177°19.7 42.5 91°57.0 41.6 109° 47.4 12.9 Suhail 222° 47.8 -43°31.1 
23 78° 40.7 141°02.7 54.8 192° 20.3 42.8 106°59.1 41.4 124° 49.6 12.8 Miaplacidus 221° 38.0 -69° 48.1 
Mer.pass.:17:46 v3.1 d0.5 m-4.2 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Alphard 217°50.0 -8°45.1 
Regulus 207° 36.9 1°51.6 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°43.9 61° 37.7 
Denebola 82° 27.5 4°27.0 
0 93°43.2 | 156°05.9 $19°54.3 | 207°20.9 $21°43.1 | 122°01.1 $12°41.2 | 139°51.8 $18°12.8 Gienah 75°46.2  -17°39.6 
1 108°45.6 | 171°09.1 53.8 | 222°21.5 43.4 | 137°03.1 41.1 | 154°54.0 12.7 Kepuse 73°029  -63°12.8 
2 123°48.1 | 186°12.3 53.3 | 237°22.1 43.7 | 152°05.1 40.9 | 169°56.2 12.6 Cathie 71°544  --57°138 
3 138°50.6 201°15.5 ++ 52.8 252°22.7 ++ 44.0 167° 07.2 ++ 40.7 184°58.4 ++ 12.6 Alioth 66°15.3 55°50.2 
4 153°53.0 | 216°18.7 52.3 | 267°23.3 44.3 | 182°09.2 40.6 | 200°00.6 12.5 Sea 58°250  -11°16.4 
5 168°55.5 | 231°21.9 51.8 | 282°23.8 44.6 | 197°11.2 40.4 | 215°02.8 12.4 Alkaid 52°54.2 49°12.1 
6 183°58.0 | 246°25.1 $19°51.3 | 297°24.4 $21°44.9 | 212°13.2 $12°40.3 | 230°05.0 $18°12.3 Hadar 48°39.8  -60°28.4 
7 199°00.4 | 261°28.3 50.8 | 312°25.0 45.2 | 227°15.2 40.1 | 245°07.2 12.3 Menkent 48°00.7. —--36°28.4 
8 214°02.9 | 276°31.5 50.3 | 327°25.6 45.6 | 242°17.3 39.9 | 260°09.4 12.2 Arcturus 45°50.4 9°04.1 
9 229°05.4 | 291°34.7 ++ 49.8 | 342°262 ++ 45.9 | 2579193 ++ 398 | 275°116 ++ 121 Rigil Kent. 39°44.1 — -60°55.2 
10 | 244°07.8 | 306°38.0 49.3 | 357°26.8 46.2 | 272°21.3 39.6 | 290°13.8 12.1 Kochab 37° 20.7 74° 03.7 
11 | 259°10.3 | 321°41.2 48.9 12°27.4 46.5 | 287°23.3 39.4 | 305°16.0 12.0 Zuben' ubi 36°59.0 —- -16° 07.8 
12 274°12.7 | 336°44.4 $§19°48.4 27°28.0 $21°46.8 | 302°25.4  $12°39.3 | 320°18.2  $18°11.9 Alphecca 26°06.2 26°38.4 
13 | 289°15.2 | 351°47.7 47.9 42° 28.6 47.1 | 317°27.4 39.1 | 335°20.4 11.9 Antares 12°19.2  -26°28.7 
14 | 304°17.7 6°50.9 47.4 | 57°29.2 47.4 | 332°29.4 38.9 | 350°22.6 11.8 Atria 07°16.2 — -69°03.8 
15 | 319°20.1 21°54.2 ++ 46.9 72°29.8 ++ 47.7 | 347°314 ++ 38.8 5°24.8 ++ 117 Sabik 02°06.0 — -15° 45.0 
16 | 334°22.6 | 36°57.4 46.4 | 87°30.3 48.0 2°33.5 38.6 | 20°27.0 11.6 Shaula — 96°14.2 -37°07.1 
17 | 349°25.1 | 52°00.7 45.9 | 102°30.9 48.3 | 17°35.5 38.4 | 35°29.2 11.6 Rasalhague = 96° 01.2 2°32.7 
Eltanin 90° 43.9 51°29.1 
18 4°27.5 67°04.0 $19°45.4 | 117°31.5 $21°48.6 32°37.5 $12°38.3 50°31.4 $18°11.5 . 3 
19 19°30.0 | 82°07.2 44.9 | 132°32.1 48.9 | 47°39.5 38.1 | 65°33.6 11.4 || Kaus eae oan ours 
20 34°32.5 97°10.5 44.4 | 147°32.7 49.2 62°41.5 37.9 80° 35.8 11.4 ‘i a eee Sem i6 3 
21 49°34.9 | 112°13.8 ++ 43.9 | 162°33.3 ++ 49.5 77°43.6 ++ 37.8 95°38.0 ++ 113 ‘Rn 5068. Seg ee 
22 | 64°37.4 | 127°17.1 43.4 | 177°33.9 49.8 | 92°45.6 37.6 | 110°40.3 11.2 tate, Be 026 8. 30:6 
23 79°39.9 | 142°20.4 42.9 | 192°34.5 50.1 | 107°47.6 37.4 | 125°42.5 11.2 ee oe ae 
Mer. pass.:17:42 v3.2 d0.5 m-4.1 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Enif 33°41.5 9°58.5 
Al Na’ir 27°36.3. -46°51.6 
Sun GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15° 17.4 -29°30.6 
0 94°42.3 | 157°23.6 §19°42.4 | 2079351  $21°50.4 | 122°49.6 $12°37.3 | 140°44.7 $18°111 Scheat = 1347.7 28°12.2 
1 | 109°44.8 | 172°26.9 41.9 | 222°35.6 50.7 | 137°51.6 37.1 | 155°46.9 11.0 Markaby = 2332/9. =~ 12104 
2 124°47.2 | 187°30.2 41.5 | 237°36.2 51.0 | 152°53.7 37.0 | 170°49.1 10.9 Dec 24 Fri SHA Mer.pass 
3 139°49.7 | 202°335 ++ 41.0 | 252°368 ++ 51.3 | 167°55.7 ++ 368 | 185°513 ++ 10.9 Venus 62°06.6 13:38 
4 154°52.2 | 217°36.9 40.5 | 267°37.4 51.6 | 182°57.7 36.6 | 200°53.5 10.8 Mars 114° 22.6 10:11 
5 169°54.6 | 232°40.2 40.0 | 282°38.0 51.9 | 197°59.7 36.5 | 215°55.7 10.7 Jupiter 28° 28.4 15:53 
6 184°57.1 | 247°43.5 $19°39.5 | 297°38.6 $21°52.2 | 213°01.7 $12°36.3 | 230°57.9  $18°10.7 Saturn 46°14.8 14:42 
7 199°59.6 | 262°46.8 39.0 | 312°39.2 52.5 | 228°03.8 36.1 | 246°00.1 10.6 
8 | 215°02.0 | 277°50.1 38.5 | 327°39.7 52.8 | 243°05.8 36.0 | 261°02.3 16.5:)||\° Des wa oe sane 
9 230°04.5 | 292°53.5 ++ 38.0 | 342°403 ++ 53.1 | 258°078 ++ 35.8 | 276°045 ++ 104 Mars 113°37.7 10.10 
10 | 245°07.0 | 307°56.8 37.5 | 357°40.9 53.4 | 273°09.8 35.6 | 291°06.7 10.4 Wace 98°17.9 16-56 
11 | 260°09.4 | 323°00.1 37.1 12°41.5 53.7 | 288°11.8 35.5 | 306°08.9 10.3 5 F Sna : 
aturn 46° 08.6 14:38 
12 | 275°11.9 | 338°03.5  $19°36.6 27°42.1 §21°54.0 | 303°13.9 $12°35.3 | 321°11.1 $18°10.2 
13 | 290°14.4 | 353°06.8 36.1 42° 42.7 54.3 | 318°15.9 35.1 | 336°13.3 10.2 || Dec 26 Sun SHA Mer.pass 
14 | 305°16.8 8°10.2 35.6 57° 43.3 54.6 | 333°17.9 35.0 | 351°15.5 10.1 Venus 62°41.3 13:27 
15 | 320°19.3 | 239135 ++ 35.1 72°43.8 ++ 54.9 | 348°199 ++ 34.8 6°17.7 ++ 10.0 Mars — 112°52.7 10:09 
16 | 335°21.7 38° 16.9 34.6 87° 44.4 55.1 3°21.9 34.6 21°19.9 09.9 Jupiter 28°07.3 15:47 
17. | 350°24.2 53° 20.3 34.1 | 102°45.0 55.4 18°23.9 34.5 36°22.1 09.9 Saturn 46° 02.3 14:35 
18 5°26.7 68°23.6  $19°33.6 | 117°45.6 $21°55.7 33°26.0 $12°34.3 51°24.3  $18°09.8 Horizontal parallax 
19 20°29.1 83°27.0 33.2 | 132°46.2 56.0 48° 28.0 34.1 66° 26.5 09.7 Venus: 0.5 
20 35°31.6 98°30.4 32.7 | 147°46.8 56.3 63°30.0 34.0 81°28.7 09.7 Mars: 0.1 
21 50°34.1 | 113°33.8 ++ 32.2 | 162°47.3 ++ 56.6 78°32.0 ++ 33.8 96°30.9 ++ 09.6 
22 65°36.5 | 128°37.1 31.7 | 177°47.9 56.9 93°34.0 33.6 | 111°33.1 09.5 
23 80°39.0 | 143°40.5 31.2 | 192°48.5 57.2 | 108°36.1 33.4 | 126°35.3 09.5 
Mer. pass.:17:38 v3.3 d0.5 m-4.0 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 
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021 December 24 to Dec. 26 















































































































































h 
i Sun 
ri GHA 5 M 
0 180°08.7 =< GHA ool 
1 195° $23°25.0 e Me D 
5 08.3 303°01.2 ec d 
210°08.0 24.9 317° : 12.8’ N17° HP 
3 295° : 24.9 33.0 12.8' T7512 -10.4' L : 
i 5°077 ts 2d 332° 04.8 17°40.7 A’ 55.4! ats Twilight 
5 240°07.4 24.8 346°36.7 12.8' 17°30.1 -10.5" 55.5’ 5 Naut. Civil Sunrise 
255°07.1 24.8 oe oe tee ee fee N72° | 08:2 Sunset Twiligh 
6 sae 24.7 08:5 12.9 195 -10.7’ 5.5 N 70° 27 10:57 Civil oT 
70° 06.8 é 15° 40.5 ; 17°08.7 10.8" 55.5" 0 08:07 _ = Naut. 
7 285°06.5 $23°24.7 4984 12.9 16°57.9 0.8 555’ 68° | 07: 09:55 —_ 13:03 
8 300° 06.2 24.6 ore 1s6f  Nieeay: -10.9° 55.6" 66° Hie 09:20 — — ee 5:33 
9 315°0S. 24.6 a f44 13.0" 247.0 -11.0' 64° 38 08:55 — pe 15:53 
5°05.9 59°1 16 0’ 55.6’ 07:2 10:3 14: 
10 Saatee. .. 045 64 13.0 36.0  -11.0' 6 ae 37083 35 a6 ‘40 ic. 
afi 30°05.6 73°48.5 oe oe ee 2° | 07:17 35 09:53 25 15:05 - 
. 345°05.2 a an? o0.8 ee ipeis? “lit aE a 60° 07:09 7 09.25 ce 15.25 nen 
4 : 1’ : -11.2’ ‘ N 58° . :06 : 4:35 . 234 
0°04.9 102°52.7 16°02 55.7’ 58 : 09:03 15:41 
13 Ei $23°2 : 13.1’ 5 -11.3' 07:01 : 14:57 6:43 
15°04. 4.4 | 117° 15°5 3' 55.7" 56° 07:54 ; 15:55 
i: 30°08 3 - wsies71 132 oo ao ee a | 06a 07:35 | eee ee | 
45°04.0 4.2 | 146°29. 3.2' 15°83. -11.4’ ; 52° ; 7:35 : 15:29 : 16:59 
16 ; 2 29.3 130" 5°28.3 : 55.7 06:43 : 08:19 : 16:17 : 
60°03.7 4.2 | 161° 3.2 15° -11.5 55 8" 50° : 07:27 08: 15:42 16: 7:06 
: Pea 24.1 ie Se ae ae ao | oe), oe 
18 soor03 aoa jontna 5 me 14°534 : 7 55.8’ N 40° aeae ee 07:37 i 16:41 le 
02.8 : 204° . 4°41.6 : 55.8" 5° : :50 ‘ . 16:57 : 
20 38.5 ; . -11.8' 06:06 07:20 17: 
120°02.5 24.0 | 219°1 13.4 N14° 8 55.9" 30° ; 06:38 : 16:40 : 35 
at || aeeey oe eae da ee a eS 20° | os41 06108 Sa ae ve ae 
150°01.8 * 23. 48°15, A 14°05. -12.0' 55.9" 10° 5 6:08 : 17:07 : 7:54 
23 | 165°01.5 238 a ee ao are eee ee Deseo | tre ve 
SD.=16.2 =, 1 277° 20.7 ce 130415 - ae 56.0" $ 10° | 04:49 ae 05:56 ce 18:09 a 
Sat : Pe ee ee 20° | 04:2 16 05:3 18:26 
GHA SD 2.3' 56.0" 30° 26 04:55 39 | 18:21 18:53 
D .D.=15.2 0 03: 05:2 18: 
is 180°01.2 = GHA 35° oo 04:30 04: 0 18:40 ee 9:12 
1 195° “ S$23°23.6 v 20° :38 04:1 58 19:0 :05 19:3 
2 95°00.9 . 291°53.2 Dec d 0 03:15 215 04:45 :02 19:30 34 
4 210°00.6 23.6 306°25.8 13.5’ N13°17 HP 45° 02.45 03:57 04:30 19:15 19.45 20:03 
4 225°00.3 | 320°58.3 a te -12.3' 56.0" S 50° ee 03:34 04:12 Tee 20:03 ae 
coe. | ae re ea ec 52° 03:0 : 9:48 aoe 
5 : 30.9 ‘ 12°52.2 56.1" 01: :05 03:4 20:26 i 
254°5 23.4 ° 13.6 2 -12.5' ° 31 02: 49 | 20: 21:16 
Slee ee) eoe ee 12°37 125) oar |e oe ee oo ee 
7 : $23° : 13.6’ ; -12.6' : ; : : 11 : 
8 284°59.1 oe 19°08.8 12°14.5 ae 56.1’ 58° 02:09 03:12 cet 21:28 eaee 
299°58.7 23.2 | 33°41. 13.77 N12° 127° 56.2" S 60° 01:40 02: 20:48 21: 23:14 
9 314°58. 23.1 e415 13.7" 01.8 = -12.7' 00:4 55 21:0 51 
7 4958.4 48°14.1 11°49 7 56.2! 9 02:35 5 22:20 
0 | 329° + 23.0 214.1 13.7" 249.1 -12.8' ea 
11 58.1 62°46.8 11°36.2 56.2" Lat. Moonri 23:10 
344°57.8 aos 77°19 6 13.7’ 11°23.4 -12.9' 56.2’ Fri hie : 
1 ; 2 13.7' , -12.9' : a 
12 | as9%57.5 — $23° ole 2.9' 56.3’ N72° | 18:59 al ee 
3 14°57.2 23°22.8 106°2 3.7 10°57.4 3.0 56.3" N 70° 21:21 23:30 Sat S 
14 29°56. 22.7 225.1 13.8" ae 2 | | 193000 2k: 14:01 ; i 
||| Gee Soft ue: ae eee elise ‘sie, cn |. 2 oe 
B66 | + 22. 135°3 fo ee ee 66° 15 28 
16 + 22 0.6 133° 31.2 ; 4 20:10 23:36 12:57 
59°56.3 6 | 150° 3.8 10° -13.2 ij 64° 21:55 13:04 2:34 
17 . 22 03.4 13.8 0°18.0 : , 56.4 20:24 23:38 12:45 
74° 56.0 5 164° 36 8 10° 3.2 56.4! 62° 22:02 12:45 12:29 
18 : 20. 2 13.8" 047 ~~ -13.3" 4 20:36 : 23:40 : 12:34 é 
1) | jeeeee Sas Die eee a 2 ae ae mere 12:30 12:28 12:00 
104°553 22.3 193°41 : 09°38.1 3 56.5’ N 58° 2:14 53.43 12:17 12-17 12:20 
, 119°55.0 — eer 13.8’ Nigoeaa-7 -13.4' 56.5’ 56° aes 22:19 was 12:06 12-10 12:17 
134°54.7 2.2 222° . 13.8" aaa -13.4' ' 54° : 22:23 : 11:56 ; 2:13 
22 . i 47.5 , 09°11.2 56.5 21:0: : 23:4 : 12:0 
149° 22.1 13.8 -13.5' : 08 22: 46 11: 704 12: 
23 de sot 22.0 237°20.4 13.9" 08°57.7 -13.6" 56.6 52° | 21:15 see 23:47 ine. | ti en 
4°54 1 ee Sees ag 08°44.1 a 56.6" 50 21:20 ae 53.48 11:40 are 12:08 
SD.=163 = J 266°26.1 oo 08°305 56.6" 45° 91.32 53.49 11:33 11:50 2:06 
S =0.1 : 08°16.8 ol 56.7’ N 40° 2:41 23:50 11:27 11:46 12:04 
mt GHA SDL : -13.7' 56.7’ ape 21:41 2:46 ; 11:14 11: 2:02 
0 es Dec ar .D.=15.4 : a 2150 22.51 23:52 ne 37 11:58 
1 ee §23°21.8 v 3 21:57 09: 23:53 10. 11:30 11: 
53.5 : 280°5 Dec 20 99. :55 23- ‘54 11: 1:55 
2 © 21 3.9 13.9’ d N 10° 2:09 23: :55 10: :24 : 
209°53.2 7 | 295°3 9 Nos° HP 10 29: 3:03 23: 0:45 lt: 1:52 
3 | 224°52.9 le ee 082030138 56.7 Piss oe aoe) 8 i ala 
4 | 239°526 ea ae ee ae oe ey, ||| Sa oy ee | age roe Ga 
6 254°52.3 oa 330104 13.0 ee, ee 56.8" aoe | 281 93:98 = 1006 10521137 
D Weeeeeee re 3°43 13e (6°86 see eee 30° | 23:03 93:35 a Wee te | 
8 sais ae 8°16.2 13.9 06°53.6  -14.0" 7 | oa a mes oo 10:35 eH 
9 syne 21. 22°49.0 13.9" N06°39.6 56.9" o 23:18 Sead oo ioe 10:25 ree 
10 314°51.0 a 1.1 37°21.9 3.9 Gena 4.0’ 56.9" 45° 93:27 23:44 es 09:18 10.19 11:24 
1 329°50.7 21.0 51°54.7 13.9’ 06°11. -14.1' 56.9" S 50° . 23:49 _ 09:08 10: 1:21 
1 | 344° 20.9 254.7 13.8" S114 -14.1' 23:38 i 08: 13 hb 
50.4 66°27.6 05°57 57.0° 52° 23:56 56 10: 18 
12 359° 20.9 81° i 13.8’ ° 3 -14.2' . 23:43 2 ; = :05 11:14 
59°50.1 4 1°00.4 : 05°43.1 57.0" 54° : 3:59 Ss 08:42 3 : 
= 14°49.8 $23°20.8 95° 13.8 05°28 -14.2' 57.0’ 56° eines = a 08:35 ony 1:09 
e 29°49 5 20.7 Ree 13.8’ Nos° | -14.3' 57.1 58° 23:55 ae ae 08:28 at 11:07 
ic poe. eee eee ack ae ae ee Scot lk eoon. S00 aoe | eee oo aie 
te 59°48.9 20.5 139°116 13.8' 04°45.9 -14.3' 57.1’ - 00:10 00:14 08:10 09:35 1:03 
74° 48.6 Ral ane ee ay ee 07:59 09: 7 
18 39° 20.3 168° : 13.8’ 6 5 -14.4' ney Sun :28 0:57 
19 48.2 §23°20 8°17.2 138° 04°17.1 --14.4" 57.2 Day Eqn.of Time : 
a 104°47.9 2 182°49.9 : 04°02.7 : 57.2’ oo" 10h Mer. Moon 
119°47.6 a 197°22. 13.7 No3°4: ale 57.3’ mm:ss 2 Pass Mer.Pass. 
21 | 134°47. 20.0 222.6 13.7’ 8.2  -14.5" ss mmiss ; Upper Age 
Se ll Gas, ee aise) ee ass eee 24 | 00:35 0 sist ane nneo S| 6 
47 : 226° . -14.5' , ; : : h: 
33 | 164°46.7 | oe a 0°01 ae Sra | coos | (MN ipoo mm_| 76-56% 
46.7 107 241°00.7. 13.7" 03° 04.5 a 57.4 26 | (00:25 00:10 ~—«-12:00 03:55 ~=«:16:18 = 
SD.=163 = : 255°33.4 ae 02°49.9 7 ee 57.4’ : 00:40 12:01 04:41 17:04 i» 
= - 02°35.2 6 57.4" : 05:26 ; \ 
S.D ; -14.7’ 57.5’ 17:48 \ 
.D.=15.6 : 
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December 27, 28, 29 (Mon., Tue., Wed.) 
















































































Aries Venus Mars Jupiter Saturn Stars 
Mon GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 95°41.5 | 158°43.9  $19°30.7 | 207°49.1 $21°57.5 | 123°38.1 $12°33.3 | 141°37.5 $18°09.4 Alpheratz 357°37.4 29°12.8 
1 110°43.9 | 173°47.3 30.2 | 222°49.7 57.8 | 138°40.1 33.1 | 156°39.7 09.3 Ankaa 353°09.6 = -42°11.5 
2 125°46.4 | 188°50.7 29.8 | 237°50.3 58.1 | 153°42.1 32.9 | 171°41.9 09.2 Schedar 349°33.8 56° 39.7 
3 140°48.8 | 203°54.1 + 29.3 | 252°50.8 - 58.4 | 168°44.1 + 32.8 | 186°44.1 - 09.2 Diphda 348°49.8 — -17°52.2 
4 155°51.3 | 218°57.6 28.8 | 267°51.4 58.7 | 183°46.1 32.6 | 201°46.3 09.1 Achernar 335°21.9_—--57°07.9 
5 170°53.8 | 234°01.0 28.3 | 282°52.0 58.9 | 198°48.1 32.4 | 216°48.5 09.0 Hamal 327°53.8 =. 23°34.0 
6 185°56.2 | 249°04.4 $19°27.8 | 297°52.6  $21°59.2 | 213°50.2 $12°32.3 | 231°50.7 $18°09.0 Polaris 314°51.8 8921.6 
7 200°58.7 | 264°07.8 27.3 | 312°53.2 59.5 | 228°52.2 32.1 | 246°52.9 08.9 Acamar = 315°13.4—-40°13.3 
8 | 216°01.2 | 279°11.2 26.9 | 327°53.8  — 21°59.8 | 243°54.2 31.9 | 261°55.1 08.8 Menkar = 314" 08.5 4710.5 
9 231°03.6 | 294°14.7 - 26.4 | 342°54.3  — 22°00.1 | 258°56.2 - 31.8 | 276°57.3 - 08.7 Mirfak -308°31-4- ..49'.56.4 
10 | 246°06.1 | 309°18.1 25.9 | 357°54.9 00.4 | 273°58.2 31.6 | 291°59.5 08.7 Aldebaran = 290° 42.2 1633.2 
11 | 261°08.6 | 324°21.5 25.4 | 12°55.5 00.7 | 289°00.2 31.4 | 307°01.7 08.6 Rigel = 281°05.9 810.6 
12 | 276°11.0 | 339°25.0 $19°24.9 | 27°56.1 $22°01.0 | 304°02.3 $12°31.3 | 322°03.9 $18°08.5 ae . pres 
13. | 291°13.5 | 354°28.4 24.5 | 42°56.7 01.3 | 319°04.3 31.1 | 337°06.1 08.4 ely on STeSHRES BBC STE 
14 | 306°16.0 9°31.9 24.0 | 57°57.2 01.5 | 334°06.3 30.9 | 352°08.3 08.4 ae BTEeay 6 as 
15 | 321°18.4 | 24°35.4 + 23.5 | 72°57.8 - 01.8 | 349°08.3 + 30.8 7°10.5 - 08.3 as Sisea Bie 
16 336° 20.9 39° 38.8 23.0 87°58.4 02.1 4°10.3 30.6 22°12.7 08.2 Cont S6StRD 8 pad 
17 | 351°23.3 | 54°42.3 22.5 | 102°59.0 02.4 | 19°12.3 30.4 | 37°14.9 08.2 rence BEsiee ay cietad 
18 6°25.8 | 69°45.8 $19°22.1 | 117°59.6 $22°02.7 | 34°14.3 $12°30.3 | 52°17.1 $18°08.1 Adhara 255°074 —--29°00.1 
19 21°28.3 | 84°49.2 21.6 | 133°00.1 03.0 | 49°16.4 30.1 | 67°19.2 08.0 Procyon 244°53.1 5°10.1 
20 36°30.7 | 99°52.7 21.1 | 148°00.7 03.3 | 64°18.4 29.9 | 82°21.4 07.9 Pollux 243°20.0 -—«-27°58.3 
21 51°33.2 | 114°56.2 + 20.6 | 163°01.3 - 03.5 | 79°20.4 - 29.7 | 97°23.6 - 07.9 Avior 234°151 --59°34.6 
22 66°35.7 | 129°59.7 20.1 | 178°01.9 03.8 | 94°22.4 29.6 | 112°25.8 07.8 Suhail 222°478 -43°31.1 
23 81°38.1 | 145°03.2 19.7 | 193°02.4 04.1 | 109°24.4 29.4 | 127°28.0 07.7 Miaplacidus 221°38.0  -69°48.1 
Mer.pass.:17:34 v3.4 d0.5 m-4.0 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Alphard 217°50.0 -8°45.2 
Regulus 207°36.9 1°51.6 
Tue GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°43.9 6137.7 
Denebola 182°27.5 4° 26.9 
0 96°40.6 | 160°06.7  $19°19.2 | 208°03.0  $22°04.4 | 124°26.4 $12°29.2 | 142°30.2  $18°07.7 Gienah 175°46.1—--17° 39.7 
1 111°43.1 | 175°10.2 8.7 | 223°03.6 04.7 | 139°28.4 29.1 | 157°32.4 07.6 Acrux 173°028 —--63° 12.9 
2 126°45.5 | 190°13.7 8.2 | 238°04.2 05.0 | 154°30.4 28.9 | 172°34.6 07.5 Gacrux 171°544 -57°13.8 
3 141°48.0 | 205°17.2 17.8 | 253°04.8 + 05.2 | 169°32.5 + 28.7 | 187°36.8 - 07.4 Alioth 166°153 55°50.2 
4 156°50.4 | 220°20.7 7.3 | 268°05.3 05.5 | 184°34.5 28.6 | 202°39.0 07.4 Spica 158°25.0—--11° 16.4 
5 171°52.9 | 235°24.2 6.8 | 283°05.9 05.8 | 199°36.5 28.4 | 217°41.2 07.3 Alkaid 152°54.2 -49°12.0 
6 186°55.4 | 250°27.7 $19°16.3 | 298°06.5  $22°06.1 | 214°38.5 $12°28.2 | 232°43.4 $18°07.2 Hadar 148°39.8  -60°28.4 
7 201°57.8 | 265°31.2 5.9 | 313°07.1 06.4 | 229°40.5 28.1 | 247°45.6 07.2 Menkent  148°00.7 —_-36°28.4 
8 217°00.3 | 280°34.8 5.4 | 328°07.6 06.7 | 244°42.5 27.9 | 262°47.8 07.1 Arcturus 145°50.4 9°04.0 
9 232°02.8 | 295°38.3 14.9 | 343°08.2 * 06.9 | 259°44.5 + 27.7 | 277°50.0 - 07.0 Rigil Kent. — 139°44.1 -60°55.2 
10 | 247°05.2 | 310°41.8 4.4 | 358°08.8 07.2 | 274°46.5 27.5 | 292°52.2 06.9 Kochab 137°20.6 —-74°03.7 
11 | 262°07.7 | 325°45.4 4.0 | 13°09.4 07.5 | 289°48.5 27.4 | 307°54.4 06.9 Zuben'ubi 136°59.0 —-16°07.8 
12 | 277°10.2 | 340°48.9 $19°13.5 | 28°09.9 $22°07.8 | 304°50.6 $12°27.2 | 322°56.6 $18°06.8 Alphecca 126°06.2 26° 38.4 
13 | 292°12.6 | 355°52.4 3.0 | 43°10.5 08.1 | 319°52.6 27.0 | 337°58.8 06.7 Antares 112°19.2 -26°28.7 
14 | 307°15.1 10°56.0 25 | 58°11.1 08.3 | 334°54.6 26.9 | 353°01.0 06.7 Atria 107°16.2  -69°03.8 
15 | 322°17.6 | 25°59.5 12.1 | 73°11.7 - 08.6 | 349°56.6 - 26.7 8°03.2 06.6 Sabik — 102°06.0— -15°45.1 
16 | 337°20.0 | 41°03.1 16 | 88°12.2 08.9 4°58.6 26.5 | 23°05.4 06.5 Shaula — 96°14.2 -37°07.1 
17 | 352°22.5 | 56°06.7 1.1 | 103°12.8 09.2 | 20°00.6 26.3 | 38°07.6 06.4 Rasalhague 96° 01.2 2° 32.6 
; ° 3 3 : 6 5 3 Eltanin  90°43.9 = 51°29.1 
18 7°24.9 | 71°10.2 $19°10.7 | 118°13.4 $22°09.4 | 35°02.6  $12°26.2 | 53°09.8 $18°06.4 tiene Bahan Oe \ RAP ODA 
19 22°27.4 | 86°13.8 0.2 | 133°14.0 09.7 | 50°04.6 26.0 | 68°12.0 06.3 ne es Seuss See asa 
20 37°29.9 | 101°17.4 09.7 | 148°14.5 10.0 | 65°06.6 25.8 | 83°14.2 06.2 ‘ a ween ees 
21 52°32.3 | 116°21.0 - 09.2 | 163°15.1 10.3 80° 08.7 > 25.7 98° 16.4 > 06.1 Rica popa” Rese 
22 67°34.8 | 131°24.5 08.8 | 178°15.7 10.5 95°10.7 25.5 | 113°18.6 06.1 S a seine eeano 
23 82°37.3 | 146°28.1 08.3 | 193°16.3 10.8 | 110°12.7 25.3 | 128°20.8 06.0 Back ees, -aRSOLG 
Mer.pass.:17:30 v3.5 d0.5 m-3.9 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Enif 33°41.5 9°58.5 
Al Na'ir -27°36.4.— -46°51.6 
Wed GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29°30.6 
0 97°39.7 | 161°31.7 $19°07.8 | 208°16.8  $22°11.1 | 125°14.7  $12°25.2 | 143°23.0  $18°05.9 oe one aa 
1 | 112°42.2 | 176°35.3 07.4 | 223°17.4 1.4 | 140°16.7 25.0 | 158°25.2 05.9 a Buses oe 104 
2 127°44.7 | 191°38.9 06.9 | 238°18.0 1.6 | 155°18.7 24.8 | 173°27.4 05.8 || Dec 27 Mon SHA Mer.pass 
3 142°47.1 | 206°42.5 - 06.4 | 253°18.6 1.9 | 170°20.7 - 24.6 | 188°29.6 - 05.7 Venus — 63°02.5 13:22 
4 157°49.6 | 221°46.1 06.0 | 268°19.1 2.2 | 185°22.7 24.5 | 203°31.7 05.6 Mars 112°07.6 10:08 
5 172°52.1 | 236°49.7 05.5 | 283°19.7 2.5 | 200°24.7 24.3 | 218°33.9 05.6 Jupiter —-27°56.6 15:43 
6 187°54.5 | 251°53.3 $§19°05.0 | 298°20.3 $22°12.7 | 215°26.7 $12°24.1 | 233°36.1  $18°05.5 Saturn _45°56.0 14:31 
7 202°57.0 | 266°56.9 04.6 | 313°20.8 3.0 | 230°28.7 24.0 | 248°38.3 05.4 
8 | 217°59.4 | 282°00.6 04.1 | 328°21.4 3.3 | 245°30.7 23.8 | 263°40.5 05. || Oe Pate Beene Te 
9 233°01.9 | 297°04.2 - 03.6 | 343°22.0 3.6 | 260°32.8 - 23.6 | 278°42.7 - 05.3 Nise, “soo 10:07 
10 | 248°04.4 | 312°07.8 03.2 | 358°22.6 3.8 | 275°34.8 23.4 | 293°44.9 05.2 Jupiter .27°45.8 146 
11 | 263°06.8 | 327°11.4 02.7 | 13°23.1 4.1 | 290°36.8 23.3 | 308°47.1 05.1 Satin Sande 14-08 
12 | 278°09.3 | 342°15.1 $19°02.2 | 28°23.7 $22°14.4 | 305°38.8  $12°23.1 | 323°49.3 $18°05.1 
13. | 293°11.8 | 357°18.7 01.8 | 43°24.3 4.6 | 320°40.8 22.9 | 338°51.5 05.0 || Dec 29 Wed SHA = Mer.pass 
14 308° 14.2 12°22.4 01.3 58° 24.8 4.9 | 335°42.8 22.8 | 353°53.7 04.9 Venus 63°52.0 13:11 
15 | 323°16.7 | 27°26.0 - 00.8 | 73°25.4 5.2 | 350°44.8 + 22.6 8°55.9 - 04.8 Mars 110°37.1 10:06 
16 | 338°19.2 | 42°29.7  —19°00.4 | 88°26.0 5.5 5°46.8 22.4 | 23°58.1 04.8 Jupiter 2734.9 15:37 
17 353°21.6 57° 33.3 18°59.9 | 103°26.6 5.7 20° 48.8 22.2 39° 00.3 04.7 Saturn 45° 43.2 14:24 
18 8°24.1 | 72°37.0 $18°59.5 | 118°27.1 $22°16.0 | 35°50.8 $12°221 | 54°02.5  $18°04.6 Horizontal parallax 
19 23°26.5 | 87°40.6 59.0 | 133°27.7 6.3 | 50°52.8 21.9 | 69°04.7 04.5 Vetus: 0.5 
20 38°29.0 | 102°44.3 58.5 | 148°28.3 6.5 | 65°54.8 21.7 | 84°06.9 04.5 Mars: 0.1 
21 53°31.5 | 117°48.0 + 58.1 | 163°28.8 6.8 | 80°56.8 21.5 | 99°09.1 - 04.4 
22 68°33.9 | 132°51.6 57.6 | 178°29.4 7.1 | 95°58.8 21.4 | 114°11.3 04.3 
23 83°36.4 | 147°55.3 57.1 | 193°30.0 7.3 | 111°00.8 21.2 | 129°13.5 04.3 
Mer.pass.:17:26 v3.6 d0.5 m-3.8 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 
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2021 December 27 to Dec. 29 









































































































































h Sun i 
M 
— GHA Dec GHA 7 oon 
179° 46.4 $23° Dec d 
1 194°46.1 ice oe 13.6" N02° 20.5 -14.7’ nF Lat. Twilight 
2 09°45 8 ls °38.6 3.6" G2°05@ > slay! 57.5) Naut. Civil Sunrise | Sunset Twilight 
3 224° 45.5 99°11.1 3.6’ ° 5 57.5 N 72° j Civil 
4 030° 45. 19.2 | 313°43.7 13.5’ O1°S1.1  -14.8' 57.6" 08:26 «10:52 a Naut. 
5 oe 19.1 | 328°16.2 135’ 01°36.3 -14.8' 57.6" N70° | 08:07 09:54 = T3eL1 5:37 
19.0 | 342°48.7 a 01°21.5  -14.8' 57.6 68° | 07:51 09: = —_ 14:10 
6 269° 44.6 $23°18.9 357° : 13.5 01°06.7 -14.8’ aie) 66° 07:38 ee —_ 7 14:44 et 
7 284° 44.2 : 21.2 13.4’ Noo° : : 64° : ; 10:33 13: ‘ 6:12 
. : . 51.9 -14.8" , 07:27 08: 3:30 15:09 : 
8 299° 43.9 cc 11°53.6 3.4" 00° 8 57.7 ° 35 09:52 : 6:25 
0°37.0 -14.9" 62 07:18 ; 14:11 15:28 
9 314°43.6 18.7 26° 26.0 13.4" . 14.9 57.7’ 60° 08:20 09:25 : : 16:36 
4 18.6 6 : 00°22.1 = -14.9' i 0 07:09 08: 14:39 15:44 : 
10 329°43.3 40°58.3 33° NoO° 9 = 57.8 :06 09:03 15: 6:46 
07.2 --14.9" ; N 58° : 5:00 15:57 : 
11 344° 43.0 18.5 55° 30.6 3.3" - 14.9 57.8 07:02 07:55 08: 16:54 
18.4 70°02 $00°07.7. —_-14.9" ; 56° | 06:55 : 8:46 15:17 16:0 
12 359°42.7.  § 9 133° 00°22 : 57.8 ° : 07:44 08:32 ; :09 17:01 
23° 18.3 ° 6 -14.9' 57.9’ 54 06:49 ; : 15:32 16:19 
13 14°42.4 84°35.2 13.2’ ° 9 7 07:35. = 08:19 7:08 
18.1 5 $00°37.6  -15.0" ; 52 06:44 ; 15:44 16:28 
14 29° 42.1 99°07.4 13.2" 2 5.0' 57.9 ° 07:27 08:08 : 17:14 
; 1g.0 | 113° . 00°52.5 = -15.0’ ' 50 06:38 ~=—O7: : 15:55 16:36 : 
15 3°39. ' 57. 7:20 : 17:2 
16 eee 17.9 etree oo 01°07.5 -15.0° 58 a 45° | 06.27. 07.04 ae 16:05 16:43 ie 
17 ane 178 | 142°43.7 9 13.1 eee -15.0' 58.0’ N 40° 06:17 06:51 ara 16:26 16:59 17:37 
. 17.7 157°15 , 5-150’ 58.1’ 35° 06:07 : : 16:42 1 
18 89°40.9 §23° 8 3.0’ 01°52 8.1 5 . 06:39 07:07 7:13 17:47 
: 23°17.6 ° 5 -15.0' 58.1' 30 05:59 : : 16:56 17: 
19 171° 47.7 8.1 : 06:28 : 7:24 7: 
See ON ate, sees “Peet: “ee ~ ee 20° | 052 Os:10 beer | ae eee 1805 
21 : 17.3 200°51. om, 6 -15.0' ’ 05:26 05:52 : ; 17:54 : 
22 a 17.2 eet nr 02°37.6 -15.0' . o° 05:09 05:35 ce 17:48 18:11 hee 
23 | _164°303 i71 | 20°55 128° 03°77 tsa er || oe le ee ri 1805-1828 18:54 
. 16.9 ° pall 7 -15.1' , 20° ; : : 18: ? ; 
SD.=16.3 = 244" 26.9 2.7 03°22.8 = - 5 V 58.3 Ss 04:28 04:57 05:22 ie 18:46 9:13 
d=0.1 ; 15.1’ 58.3’ 30° | 03:59 04:32 6500 18:42 19:06 19:35 
Tue GHA Dec -D.=15.8 a 03:40 04:17 04:47 oP 19:31 20:04 
0 179°39.0 ae u Dec 45° 03:17 03:59 04:32 19. ° 19:46 20:23 
z ee Saiae | ean Sage Sas d HP Oe ee ee Poe ee 
2 oo 16.7 | 273°30.2 i 37.8 -15.1' 58.3 $50° | 02:02 03: 20:26 21:16 
3 | 2oer3R4 16.6 | 288°018 Bo ene ted sag || 52¢ | oss 03:07 03:62 | 20:12 2056 22:0 
4 230° 37.8 4 | 3029333 © 125" 208.0 -15.1' 58.4" 00:51 02:34 =O: 2200 24:11 22:28 
: 16.3 317° : 04° 23.0 -15.1' A 56° : :29 20:34 21: : 
5 54°37 5 7°04.7 12.4’ ° : 58.4 02:12 03:1 1:28 23:1 
: 16.2 331°36 : 04° 38.1 -15.1’ : 58° : 14 20:48 21:50 ; 
6 269°37.2 al 24 04°5 58.5 S 60° 01:43 02:58 : : 
: $23°16.1 6 3.1 -15.1' 58.5’ 60 : 21:05 22:19 
i 284° 36.9 : 346° 07.4 23) eaKe 5 00:55 02:38 71:2 : 
8 ; 15.9 0°38. a) 5° 08.2 -15.0' , :25 23:06 
299° 36.6 15.8 15° Y 2 05°23.2 — -15.0' sat Lat. Moonrise 
: 314° 36.3 09.9 12.2 ° 58.6 M a 
10 329° 36.0 15.7 29° 41.0 a1 eee -15.0' 58.6" N 72° on, Tue Wed Mon ie 
: 15.5 O45 : 53.3 -15.0' a a F ue Wed 
11 344°35.7 44°12.1 12.0’ ° 0 58.7 01:39 04:02 
: 15.4 58°43 ; 06°08.3  -15.0' , N 70° a ; 12:12 11:42 ; 
12 0 2.0' 58.7 : 01: . 1:02 
13 pre $23°15.3 73° 14.0 1 . 06°23.3 -15.0' 58.7’ 68° — nee ete 12:13 11:51 1:24 
ia oe 151 eee ee ee oe oe a ie Il ode. ae 11:40 
15 44° 34.4 5.0 | 102°15.6 17 8: -15.0’ 58.8 5 = 01:21 03:07 ; 12:05 1.54 
: 14.9 116° ; 07° 08.2 -15.0 i: 62 ee ; : 12:15 12:1 . 
16 59°34.1 6°46.3. 11.7' 3 . 58.8 5 01:18 02:5 :10 12:05 
; 14.7 131° : 07°23.2 14,9’ , 60 = ; 58 12:16 12: 
17 74°33.8 1°16.9 16° 3 : 58.9 01:15 02:51 15 12:15 
146 | 145°47 07°38.1 = -14.9' ' N 58° e : 12:16 12:19 : 
18 A 1.5 58.9 = : ; 2:24 
19 pees $23°14.5 160°17.9 “i - Ses -14.9' 58.9" 56° shia aaa oa 12:17 12:23 10:31 
: . 8°07.9  -14.9’ 54° ae ; : 12:17 : : 
20 119°32.9 14.3 174°48.3 1.3’ 3S 14.9 59.0’ ° 01:09 . 12:26 12:38 
. 14.2 ° . 08°22.8 -14.3' 52° =. 02:35 12:17 ‘ : 
21 ° 189° 18.6 , 14.8 59.0’ : 01: ; 12:29 ; 
22 nee ae 14.0 | 203°48.8 es 08°37.6 = -14.8" a 50° fa oboe a 12:18 12:32 ae 
23 | 164°320 ae dg. ee So el oo ie ie le: es 2:54 
8 | 232° as . -14.8' , N 40° . : :19 12: ; 
SD.163. d=01 32°49.0 11.0 09°21.9 tar oe ae ae pe 02:10 12:19 ee a 
Wei | GHA Dec meee 30° f= 00570204 | 12.20 1249 13:13 
GHA 0 ae 00. 12:20 12:52 : 
0 179°31.7 $23°13.6 ce v Dec d HP N 10° ie ee 01:50 12:21 12-58 13:27 
1 194°31.4 19.0 10.9 509° 0° “49 01:42 12. : 13:39 
2 ogo 31. 135 | 261°488 108’ 9°36.7 14.7" 59.2" 00:00 00:46 01:35 721 13:04 3-49 
3 bee 13.3 | 276°18.6 10.7° ee -14.7' 59.2 S 10° 00:02 00:43 Bice 12:22 13:09 13:59 
; 5 : 4 
‘ 239° 30.5 a ae i dees eee lo. oe et ee ee 
5 254°30.2 17.9 10.6’ 320.6 -14.6' 59.3! 00:06 00:37 13:19 a 
12.9 | 319°47 10°35.2 -14.6' 59.3" 35° | 00:0 i 01:11 12:23 13: :19 
6 269°29.9 5 10.5’ 10° 9.3 :07 00:35 01:0 3:25 14:31 
. $23°12.7 ° 49.7 -14.5 : 40° | 00: :06 12:24 : 
7 : 334° 16. ' 59.4 :08 00: : 13:29 ; 
8 ae po ee ee ek, oe weliceie we “pose eee ae hee 
9 ans et 3°15.4 10.2" ie 187 14.4’ 59.4" $50° | 00:12 00:28 0 . ine 13:38 14:55 
10 329°28,7 a 17°44.6 10.1" ee 14.4" 50.5" 52° | 00:13 00:27 ee 12:25 13:43 E06 
11 344° 28.4 D0 apace 10.0" 12°018 Be 59.5" 00:13 00:25 00:38 ae 13:46 15:11 
12 | 359°28.1 oe eer omic ata ogee: 00:14 00:24 ~——00: : 13:49 15:17 
$23°11.8 ° 6.1 -14.2' 59.6" 58° | 00: 0:34 12:26 ; : 
13 14°27.8 . 61°11.4 9.8" 6 6 ss :16 00:22 00:29 : 13:52 5:23 
14 aeons 11.7 75° 40.1 ae $12°30.3 -14.2' 59.6" S 60 00:17 00:20 00.24 12:26 13:56 15:30 
11.5 90° 12°44.5  -14.1' ; ; 12:27 14: 
15 44°97 2 0° 08.7 96’ - . 59.6 :00 5:39 
16 59°26. 11.4 104°37.3 95" 12°58.6 -14.1 59.7’ Sun 
; e 8 112 i190? 5 13°12.6 -14.0' , Da Eqn.of Time Moon 
v 74° 26.5 05.7 9.4 ° 59.7 y h Mer. M 
18 : : 11.1 133°34.0 93) 13 26.6 -14.0' 59.7’ 00 12h Pace er.Pass. Age 
19 eee $23°10.9 148°02.2 = 13° 40.6 -13.9' 59.8’ mmiss mmiss hheiam ioe Lower 23-25 
04° 25.9 10.7 | 162°30. 9.2 $13°54.4 —-13.8" , 27 | 0: - himm —— hh:mm_ | 46-25% 
20 119°25.6 30.3 9.0’ 5 : 59.8 54 01:09 - . 
21 134° 25. 10.6 | 176°58.3 8.9’ 14°08.3 -13.8' 59.8" 23 | 01:24 1: eee 06:11 18:34 a 
206 10.4 | 191°26. = 14°22.0  -13.7' a) 29 sa 12:02 06:57 a 
22 149° 25.0 ib 1° 26.2 8.3" 14°35.7 ef 59.9 01:53 02:08 12:02 : 19:21 ( ) 
23 164° 24.7 ie aot: 8.7" tatage ie 59.9" 07:47 20:13 | * 
: : 0° 21.6 , ; -13.6' 59.9" 
SD.=16.3 d=0.1 wy 15°02.8 -13.5' 60.0’ 
S.D.=16.2 
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December 30, 31, 01 (Thu., Fri., Sat.) 










































































Aries Venus Mars Jupiter Saturn Stars 
Thu GHA GHA Dec GHA Dec GHA Dec GHA Dec SHA Dec 
0 98°38.9 | 162°59.0 $18°56.7 | 208°30.5  $22°17.6 | 126°02.8  $12°21.0 | 144°15.6  $18°04.2 Alpheratz  357°37.4 29°12.8 
1 113°41.3 | 178°02.7 56.2 | 223°31.1 17.9 | 141°04.9 20.9 | 159°17.8 04.1 Ankaa 353°09.7.— -42° 11.5 
2 128°43.8 | 193°06.4 55.8 | 238°31.7 18.1 | 156°06.9 20.7 | 174°20.0 04.0 Schedar  349°33.8 56°39.7 
3 143°46.3 | 208°10.0 ++ 55.3 | 253°32.2 ++ 184 | 171°08.9 -+ 20.5 | 189°222 ++ 04.0 Diphda 348°49.8 = -17°52.2 
4 158°48.7 | 223°13.7 54.8 | 268°32.8 18.7 | 186°10.9 20.3 | 204°24.4 03.9 Achernar —335°21.9_—--57°07.9 
5 173°51.2 | 238°17.4 54.4 | 283°33.4 18.9 | 201°12.9 20.2 | 219°26.6 03.8 Hamal —327°53.8 23°34.0 
6 | 188°53.7 | 253°21.1  $18°53.9 | 298°33.9  $22°19.2 | 216°14.9 $12°20.0 | 234°28.8 $18°03.7 Polaris 314°52.6 89° 21.6 
7 | 203°56.1 | 268°24.8 53.5 | 313°34.5 19.5 | 231°16.9 19.8 | 249°31.0 03.7 Acamar — 315°13.4— -40° 13.3 
8 | 218°58.6 | 283°28.5 53.0 | 328°35.1 19.7 | 246°18.9 19.6 | 264°33.2 03.6 Menkar = 314°08.5 4710.5 
9 | 234°01.0 | 298°323 ++ 52.6 | 343°35.6  -+ 20.0 | 261°209 -+ 19.5 | 279°35.4 ++ 03.5 Mirfak = 308° 31.4 49°'56.4 
10 | 249°03.5 | 313°36.0 52.1 | 358°36.2 20.3 | 276°22.9 19.3 | 294°37.6 03.4 Aldebaran == 290" 42.2 1633.2 
11 | 264°06.0 | 328°39.7 51.6 13°36.8 20.5 | 291°24.9 19.1 | 309°39.8 03.4 Rigel 281° 05.9 -8° 10.7 
, é 2 ‘ j 3 3 3 #f Capella 280°25.1 46°01.2 
12 | 279°08.4 | 343°43.4 $18°51.2 | 28°37.3 $22°20.8 | 306°26.9 $12°19.0 | 324°42.0  $18°03.3 Bellatrix  278°25.2 6°22 1 
13. | 294°10.9 | 358°47.1 50.7 | 43°37.9 21.0 | 321°28.9 18.8 | 339°44.2 03.2 Bindi. -areoake ear 6 
14 | 309°13.4 13°50.9 50.3 | 58°38.5 21.3 | 336°30.9 18.6 | 354°46.4 03.1 Mwiin Logs 309 Sas 
15 | 3249158 | 28°546 ++ 498 | 73°39.0 -+ 21.6 | 351°329 ++ 184 9°48.5 ++ 03.1 es SThRAa aoe 
16 | 339°18.3 | 43°58.3 49.4 | 88°39.6 21.8 6°34.9 18.3 | 24°50.7 03.0 ‘Canopus 263°52.9—-82°42.5 
fo} fo} ° fo} ° A = 
17 | 354°20.8 | 59°02.1 48.9 | 103°40.2 22.1 | 21°36.9 18.1 39°52.9 02.9 Se -SeaPoRkY cieeaa & 
18 9°23.2 | 74°05.8 $§18°48.5 | 118°40.7 $22°22.3 | 36°38.9 $12°17.9 | 54°55.1 $18°02.9 Adhara 255°074 —--29°00.1 
19 24°25.7 | 89°09.6 48.0 | 133°41.3 22.6 | 51°40.9 17.7 | 69°57.3 02.8 Procyon 244°53.1 5°10.1 
20 39°28.2 | 104°13.3 47.5 | 148°41.9 22.9 | 66°42.9 17.6 | 84°59.5 02.7 Pollux 243°20.0 27°583 
21 54°30.6 | 1199171 ++ 47.1 | 1639424 ++ 231 | 81°449 ++ 174 | 100°017 <= 026 Avior 234°151 —--59°34.6 
22 69°33.1 | 134°20.8 46.6 | 178°43.0 23.4 | 96°46.9 17.2 | 115°03.9 02.6 Suhail 222°47.7 —--43°31.1 
23 84°35.5 149° 24.6 46.2 193° 43.6 23.6 111°48.9 17.0 130°06.1 02.5 Miaplacidus 221° 37.9 -69° 48.2 
Mer.pass.:17:23 v3.7 d0.5 m-3.7 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Alphard 217°49.9 -8°45.2 
Regulus 207° 36.9 1°51.6 
Fri GHA GHA Dec GHA Dec GHA Dec GHA Dec Dubhe = 193°43.9 61° 37.7 
Denebola 182°27.4 4° 26.9 
0 99°38.0 | 164°28.3 $18°45.7 | 208°44.1 $22°23.9 | 126°50.9 $12°16.9 | 145°08.3 $18°02.4 Gienah 175°461 ~—--17°39.7 
1 114°40.5 | 179°32.1 45.3 | 223°44.7 24.2 | 141°52.9 16.7 | 160°10.5 02.3 Acrux 173°028 ~—--63°12.9 
2 129°42.9 | 194°35.9 44.8 | 238°45.2 24.4 | 156°54.9 16.5 | 175°12.7 02.3 Gacrux 171°543 -57°13.8 
3 144°45.4 | 209°396 ++ 444 | 253°458 ++ 247 | 171°569 ++ 163 | 1909149 ++ 022 Alioth  166°15.3 55°50.2 
4 159°47.9 | 224°43.4 43.9 | 268°46.4 24.9 | 186°58.9 16.2 | 205°17.1 02.1 Spica 158°25.0 —--11°16.4 
5 174°50.3 | 239°47.2 43.5 | 283°46.9 25.2 | 202°00.9 16.0 | 220°19.2 02.0 Alkaid  152°54.2 49° 12.0 
6 189°52.8 | 254°51.0 $18°43.0 | 298°47.5  $22°25.4 | 217°02.9 $12°15.8 | 235°21.4 $18°02.0 Hadar  148°39.7 —_-60°28.4 
7 204°55.3 | 269°54.8 42.6 | 313°48.1 25.7 | 232°04.9 15.6 | 250°23.6 01.9 Menkent  148°00.7 —_-36°28.4 
8 219°57.7 | 284°58.6 42.1 | 328°48.6 26.0 | 247°06.9 15.5 | 265°25.8 01.8 Arcturus  145°50.4 9°04.0 
9 235°00.2 | 300°02.3 ++ 41.7 | 343°49.2 ++ 26.2 | 262°089 ++ 15.3 | 280°280 ++ 017 Rigil Kent. | 139°44.0 — -60°55.2 
10 | 250°02.7 | 315°06.1 41.2 | 358°49.7 26.5 | 277°10.9 15.1 | 295°30.2 01.7 Kochab _137°20.6 74° 03.7 
11 | 265°05.1 | 330°09.9 40.8 13°50.3 26.7 | 292°12.9 14.9 | 310°32.4 01.6 Zuben'ubi 136°59.0 — -16°07.8 
12 280°07.6 | 345°13.7  $18°40.4 28°50.9  $22°27.0 | 307°14.9 $12°14.8 | 325°34.6  $18°01.5 Alphecca 126° 06.1 26°38.4 
13 | 295°10.0 0°17.5 39.9 43°51.4 27.2 | 322°16.9 14.6 | 340°36.8 01.5 Antares = 112°19.2 -26° 28.7 
14 | 310°12.5 15°21.4 39.5 | 58°52.0 27.5 | 337°18.9 14.4 | 355°39.0 01.4 Atria 107°16.2— -69°03.8 
15 | 325°15.0 30°25.2 ++ 39.0 73°52.6 ++ 27.7 | 352°209 ++ 142 10°41.2 ++ 013 Sabik — 102°06.0—-15° 45.1 
16 | 340°17.4 45°29.0 38.6 88°53.1 28.0 7° 22.9 14.1 25°43.4 01.2 Shaula 96°14.2  -37°07.1 
17 | 355°19.9 60°32.8 38.1 | 103°53.7 28.2 22°24.9 13.9 40°45.5 01.2 Rasalhague 96°01.2 2°32.6 
18 10°22.4 | 75°36.6 $18°37.7 | 118°54.2 §22°28.5 | 37°26.9 $12°13.7 | 55°47.7  $18°01.1 4 ee eee a 
19 25°24.8 90° 40.4 37.2 | 133°54.8 28.7 52°28.9 13.5 70°49.9 01.0 ae one sede - SeoaR 
20 40°27.3 | 105°44.3 36.8 | 148°55.4 29.0 67° 30.9 13.4 85°52.1 00.9 ‘i ne Se ees 
21 55°29.8 | 120°48.1 ++ 36.4 | 163°559 ++ 29.2 82°329 ++ 13.2 | 100°543 ++ 00.9 AS Paseag. oaece 
22 70°32.2 | 135°51.9 35.9 | 178°56.5 29.5 97°34.9 13.0 | 115°56.5 00.8 ee ae meta 
° ° ° ° . = . 
23 85°34.7 | 150°55.8 35.5 | 193°57.0 29.7 | 112°36.9 12.8 | 130°58.7 00.7 oak hoy eegiie 
Mer.pass.:17:19 v3.8 d0.5 m-3.7 v0.6 d-0.3 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 Enif 33°41.5 9°58.5 
Al Na’ir 27°36.4 —- -46°51.5 
Sat GHA GHA Dec GHA Dec GHA Dec GHA Dec Fomalhaut 15°17.4 -29° 30.6 
° ° ° ° ° ° ° ° ° Scheat 13°47.7 28° 12.2 
0 100°37.2 | 165°59.6  $18°35.0 | 208°57.6 $22°30.0 | 127°38.9 $12°12.7 | 146°00.9 $18°00.6 Peak iatse 6 iea0d 
1 115°39.6 | 181°03.5 34.6 | 223°58.2 30.2 | 142°40.9 12.5 | 161°03.1 00.6 a : : 
2 130°42.1 | 196°07.3 34.1 | 238°58.7 30.5 | 157°42.9 12.3 | 176°05.3 00.5 || Dec 30 Thu SHA Mer.pass 
3 145°44.5 | 2119111 ++ 33.7 | 253°59.3 ++ 30.7 | 172°449 ++ 121 | 1919075 ++ 004 Venus 64°20.1 13:05 
4 160°47.0 | 226°15.0 33.3 | 268°59.8 31.0 | 187°46.9 12.0 | 206°09.6 00.3 Mars 109°51.7 10:06 
5 175°49.5 | 241°18.9 32.8 | 284°00.4 31.2 | 202°48.9 11.8 | 221°11.8 00.3 Jupiter 27°24.0 15:34 
6 190°51.9 | 256°22.7  $18°32.4 | 299°01.0 $22°31.5 | 217°50.9 $12°11.6 | 236°14.0 $18°00.2 Saturn 45°36.8 14:21 
7 205°54.4 | 271°26.6 31.9 | 314°01.5 31.7 | 232°52.9 11.4 | 251°16.2 00.1 : 
g | 220°56.9 | 286°30.4 31.5 | 329°02.1 32.0 | 247°54.9 11.3 | 266°18.4 00.0 Ve ee Je saa 
9 235°59.3 | 301°343 ++ 31.1 | 344°026 ++ 32.2 | 262°56.9 ++ 11.1 | 281°20.6 18°00.0 Mars  109°06 1 10-05 
10 | 251°01.8 | 316°38.2 30.6 | 359°03.2 32.5 | 277°58.9 10.9 | 296°22.8 17°59.9 ‘uigtiet 97°12.9 15:31 
11 | 266°04.3 | 331°42.0 30.2 14°03.7 32.7 | 293°00.9 10.7 | 311°25.0 59.8 ucare 45°30.3 jay 
12 | 281°06.7 | 346°45.9 $18°29.8 | 29°04.3  $22°33.0 | 308°02.9 $12°10.5 | 326°27.2 $17°59.7 
13 296° 09.2 1°49.8 29.3 44°04.9 33.2 | 323°04.9 10.4 | 341°29.4 59.7 Dec 01 Sat SHA — Mer.pass 
14 | 311°11.6 16°53.7 28.9 59° 05.4 33.5 | 338°06.9 10.2 | 356°31.5 59.6 Venus 65°22.5 12:53 
15 | 326°14.1 | 31°576 ++ 285 | 74°06.0 ++ 33.7 | 3539089 ++ 10.0 | 11°337 ++ 59.5 Mars 108°20.4 10:04 
16 | 341°16.6 | 47°01.4 28.0 | 89°06.5 33.9 8° 10.9 09.8 | 26°35.9 59.4 Jupiter 2701.8 15:27 
17. | 356°19.0 62°05.3 27.6 | 104°07.1 34.2 23°12.9 09.7 41°38.1 59.4 Saturn 45° 23.7 14:14 
18 11°21.5 | 77°09.2 $18°27.2 | 119°07.6  $22°34.4 | 38°14.9 $12°09.5 | 56°40.3 $17°59.3 Horizontal parallax 
19 26°24.0 | 92°13.1 26.7 | 134°08.2 34.7 | 53°16.9 09.3 | 71°42.5 59.2 Venus: 0.5 
20 41°26.4 | 107°17.0 26.3 | 149°08.7 34.9 | 68°18.9 09.1 86°44.7 59.1 Mars: 01 
21 56°28.9 | 122°209 ++ 25.9 | 164°09.3 ++ 35.2 | 83°209 ++ 09.0 | 101°469 ++ 59.1 
22 71°31.4 | 137°24.8 25.4 | 179°09.9 35.4 | 98°22.8 08.8 | 116°49.1 59.0 
23 86°33.8 | 152°28.7 25.0 | 194°10.4 35.6 | 113°24.8 08.6 | 131°51.3 58.9 
Mer.pass.:17:15 v3.8 d0.4 m-3.7 v0.6 d-0.2 m1.6 v2.0 d0.2 m-2.0 v2.2 d0.1 m0.7 
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* Sun 
h 
ac GHA Dec GHA ueeD 
179° 24.4 $23° id Dec 
1 09.9 234° ; d HP - 
2 ae 24.1 09.3 oe ee 8.5" $15°16.3 Gal Bo! Lat. Twilight ; 
3 oe 09.6 | 263°43.9 a 5°29.7 — -13.3’ a Naut. Civil Sunrise | Sunset Twilight 
4 oes *+ 09.5 278°1 . 8.3 5° 43.0 -13.3' , N 72° 08:25 10:4 Civil Naut 
239° 23.2 09 11 8.1 15°56 , 60.1" N 70° ‘45 = a . 
5 ° 3 | 292°38.2 ' 2 -13.2' , 70 08:06 . 13:21 15: 
254°22.9 091 o 8.0 6°09.4 "60.1 68° 09:51 —_ 5:42 
6 ° ; 307°05.1 7.9" ane -13.1 60.1’ 07:50 09:18 —_ 14:16 : 
: ours $23°09.0 | 321°32.0 16°22.4 -13.0’ 60.1’ etl uonee wage 40 — 14:40 16:01 
94°9 ’ \ 738° : ; : : 10: : 16:1 
8 ene 08.8 335°58.7 ibe te -12.9' 60.2’ - 07:27 08:35 ace 13:37 15:13 pee 
9 314°21.7 ae 08.6 350° 25.3 7.6' eee -12.8' 60.2’ 60° 07:18 08:19 09:24 ie 15:32 16:40 
10 | 329°21.4 a 4°518 7.4" ot ae. ee ee. eee. eee) Geek ek tee 
11 344°21.1 | 19°18.2 7.3’ i -12.7' 60.3’ N 58° 07:02 07:54 08:46 aon 16:01 16:57 
: a : 4 : : : 
12 359°20.8 corn 33°44.5 7.2" eae G oe 60.3’ a ao 07:44 08:31 ie 16:12 17:04 
13 14°20. : 48°10.6 = 7.1’ , erat 60.3’ : 07:36 : : 16:22 17:1 
i 29°20.2 et ee cee ee, ee ee aie. ee 
15 44°19. : 77° 02.5 6.3" ; -12.3' 60.4’ :39 07:20 s : 16:39 17:2 
16 59° ae ae 91°28.3 ae ae -12.2" 60.4’ 45° | 06:27 07:05 ae 16:08 16:46 lee 
17 Se 07.2 | 1057539 6.6 Ce. ntane” | “oes ° BESL. ~eeds 16:28 17:02 —:17:39 
i : 7 ° . : 
18 89°19.0 ; 120°19.5 65° ra -12.0 60.5’ 35 06:08 06:40 : 16:45 17:15 . 
: $23°06.9 } 8°51.9 — -11.8" , 30° : : 07:08 16. 17:49 
19 104°18.7 : 134°44.9 6.3" 60.5 06:00 06:29 58 17:27 3 
: ; $19° 03.7 ' 20° : : 06:56 17: 17:58 
20 119° 06.7 | 149°10.2 6.2’ : -11.7 60.5" 05:43 06:11 cll 17:37 18: 
21 134° te a 06.5 163°35.3 61' = 15.4 -11.6' 60.5’ 7 10° 05:27 05:54 oe 17:31 17:55 ss 
22 149° 17.8 06.3 | 178°00.4 6.0 sea -11.5' 60.6’ 9 05:11 = 05:37 05:59 ioe 18:12 18:39 
23 164°17.5 ae 192°25.3 5.9" co -11.4 60.6’ S$ 10° | 04:52 05:19 i et 18:29 18:55 
Spins oe 206°50.1 5.7’ aeGe 6 a 60.6" ae 04:30 04:59 nape i. 18:47 19:14 
- me : vit. 60.6’ 04:01 : : :43 19: : 
Fri GHA 5 S018 35° | 03:43 a oe 19:04 oo ae 
ec G 40° | 03: : 19: : 
0 179°17.2 3 = v Dec 45° 03:20 04:01 04:34 oat 19.47 20:23 
1 194°16.9 $23°05.8 | 221°14.8 5.6" 5 a HP 02:50 03:39 04:16 ain 20:05 20:46 
2 209° 16.6 05.6 | 235°39.3 5.5" $20°12.0-11.0' 60.7" $50° | 02:06 03:10 19:50 20:27 ~—-21:16 
3 924° 16.3 7 be 250°03.7 —«5.4" ee -10.9' 60.7" - 01:39 02:55 a 20:12 20:56 52:00 
4 230° 16.0 : 264° 28.1 5.3" : -10.8" 60.7’ 00:58 02: : 20:22 21:10 : 
; . 20° 44.4 ' . 56° 38 03:32 : : 22:26 
5 254°15.7 05.1 278°52.3 5.1 5 -10.6 60.7’ 02:16 20:34 21:28 
‘ 04.9 293° . 20°55.0 -10.5’ Sy 58° : 03:18 20:48 : 23:06 
6 269° 16.3 5.0’ 31° . 60.7 01:48 : : 21:49 
7 284°18.1 Basa F | “SOF AOS. ee! eee “oa ee? | pe eet eee 
8 299°14.8 el Seen gah nee. ct eee ae 
9 314°14.5 04.3 336027.8 47° 0208 -10.1' 60.8" Lat. Moonrise 
10 Aone ‘ ** 04.1 350°51.4 " 21°35.9 -9.9' ; Thu Fri S Moonset 
9°14.2 : 4.5’ 21° : 60.8 N 72° at Thu ; 
11 344° 13.9 03.9 5°14.9 aa! co -9.8' 60.8’ 2 07:19 = = Fri Sat 
12 | 359°13.6 ee oe er ee N70? | 06:19 = oe = — 
13 14°13. 03.6 34°01.5 : ‘ -9.5' 60.9" 68 05:45 a 10:38 ‘a 
14 ag? 03.4 oe a tere -9.3' 60.9" ee 05:21 «07:48 = 11:14 _ — 
15 44° 12. . 62°47.7 4.0" : -9.2’ 60.9" 05:02 07:1 11:40 11:14 
Pa) ee ee, eee a ee ae 62° | 04:47 ot ee 0 
17 74°12-1 02.8 91°33.4 37" eae -8.9' 61.0’ 60 04:34 06:22 a 12:16 12:20 12:33 
OA scam, Sel eee eo 229506 8.7" 61.0 | Te | ets Ost seal Bee ae 
19 104° 1. 4 120°18.7 35° . -8.6' 61.0’ 56 04:13 05: : 12:42 12:59 . 
20 | i19°112 ale ae ae re S| pe a eee, ae 
21 134° 10.9 ; 149°03.6 3.3’ ee -8.2' 61.0" fed 03:58 05:28 pleas 13:02 13:27 ae 
22 149° . . : 163°25.8 3.2" : -8.1’ 61.0’ 03:51 05: : 13:10 13:38 ; 
23 164° pes 01.6 177° 48.0 = 23° 32.2 -7.9' , 45° 03:37 en 06:46 13:17 13: 14:20 
64° 10.3 01.4 ° oe 23° 40.1 2, “Oe 04:59 = 06:21 3:49 14:32 
SD.—163 ae 192°10.1 3.0’ eat ao! 611 || N40° | 03:25 04:43 ne 13:33. 14:10 «(14:58 
® . — 2 = , i ° Hf 3 
2 $.D.= ae 35° | 03:15 04:29 0 of 13:46 14:27. 15:18 
Sat GHA Dec .D.=16.6 30" 03:06 04:17 et 13:57 14:42 15:35 
, 179°10.0  $23° a vu Dec : ‘i ee 02:52 03:57 05:06 14:07 14:54 15-50 
1 194°09.7 tas 206° 32.0 2.9' $23° He 0° 02:39 03:40 04:45 1a2e 15:16 16:15 
2 209°09.5 ae te 2.8" rs 74 61.1 ane 02:27 03:24 04:26 i] 15:35 16:37 
3 224°09.2 : 35°15.7 2.7! eno: -7.2' 61.1" 0 02:15 03: 15:53 16:57 
4 | 239¢08.9 oe) oe ae 2 a 20° | 92:02 She a 
254°08.6 , 59.0 2.6’ $55. -6.9' 61.1" 01:48 = 02:3 15:22 16:30 : 
: 00.2 278° 24° 23.4 -6.7' : 35° :32 03:23 15: : 17:39 
6 269°08.3 205 25° 4° : 61.1 01:40 02:20 5:40 16:52 : 
: $23°00.0 ° 4°30.0 -6.5" ‘ 40° : ; 03:09 15. 18:04 
7 284°08.0 : 292°41.9 2.4" : 61.1 01:31 02:08 :50 17:05 18: 
8 299°07.7 22°59.8 307° 03.3 2.3' gre -6.3' 61.2’ 45° 01:20 01:53 oes 16:01 17:20 . 
9 Sgr. ~xiheoe oe a ae mn $50° | 01:07 01:34 16:15 1737 18:57 
10 329° 59.4 335°45.7 ' 8.6 -6.0’ 61.2’ 52° 01: : 02:11 16:32 . ? 
9°07.1 2.1 24° i2. :01 01:2 18:00 ; 
11 344° 06.8 a 350° 06.8 21 ee -5.8’ 61.2’ 54° 00:54 7 02:00 16:40 18-10 eae 
: 9 4° : 2 5.6’ ae 56° . : 01:48 : : 735 
12 359° 06.5 27.8 20° 25° : 61.2 00:47 01:0 16:49 18:22 
. $22°58.7 5 5°05.6 5.4’ : 58° : :05 01:33 : : 19:50 
13 14° . 18°48.8 1.9" : 61.2 00:39 ~—00: 16:59 18:36 : 
14 ee 58.5 33°09.7 oa 2 us -5.2' 61.2" $60° | 00:30 ee a 17:10 18:53 aoe 
15 Bae 58.3 47° 30.5 en 5° 16.0 -5.0’ 61.2’ :56 17:24 19: . 
te 44°05.6 . + 581 pibeis 1.8 25°20.9 48" oe $ :12 20:53 
59°05. : : sf" : oo 72 un 
17 oe ; aig 76°11.9 1.7’ 257 25.6 -4.6' 61.2' Day Eqn.of Time Mer Moon 
i aon 57.7 90°32.6 1a es -4.4' ae 00" 10h oe Mer.Pass. ree 
ri - S 
19 oc $22°57.5 104°53.2 16" eed -4.2' 61.2’ mm:ss__mmi:ss hh:mm hae Lower 26-28 
20 119°04.1 57.2 119°13.7 15" oe -4.0' 61.2’ 30 02:22 02:37 himm hh:mm 15-2% 
21 134°03. 57.0 | 133°34.2 5°425 -3.8' 61.2’ 31 | 02: 12:03 08:40 ; = 
34°03.8 . + 56.8 . 1.5 25° 46.2 : 2 51 03:06 12:03 21:08 a 
22 149°03.5 , 147°54.6 = 1.4’ ean: -3.6 61.2’ 01 | (03:20 03: ; 09:38 22:09 | | ) 
23 56.6 | 162°1 25°49.7 34! 34 12:04 : \ 
164°03.3 56.4 eee 1.4’ 95°53.0 7 61.2’ 10:41 23:14 | * 
= - 4 1.3’ : oe 61.2 
SD.=16.3 d—0.2 25°56.2 -3.0" 61.2’ 
S.D.=16.7 
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Increments and Corrections 

















m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

0 Plan. 1 Plan. 2 Plan. 

0 0° 00.0 0° 00.0 0°00.0 0.0 - 0.0 6.0- 0.1 12.0 - 0. 0 0° 15.0 0° 15.0 0°14.3 0.0 - 0.0 6.0 - 0.2 2.0 - 0.3 0 0°30.0 0°30. 0° 28.6 0.0 - 0.0 6.0 - 0.3 2.0 - 0.5 
1 0°00.3 0°00.3 0°00.2 0.1 - 0.0 6.1-0.1 12.1-0. 1 0°15.3 0°15.3 0°14.6 0.1 - 0.0 6.1 - 0.2 2.1- 0.3 1 0°30.3 0° 30.3 0° 28.9 0.1 - 0.0 6.1- 0.3 2.1-0.5 
2 0°00.5 0°00.5 0°00.5 0.2 - 0.0 6.2-0.1 12.2-0. 2 0°15.5 0°15.5 0°14.8 0.2 - 0.0 6.2 - 0.2 2.2 - 0.3 2 0°30.5 0° 30.6 0° 29.1 0.2 - 0.0 6.2 - 0.3 2.2-0.5 
3 0° 00.8 0°00.8 0°00.7 0.3 - 0.0 6.3-0.1 12.3 - 0. 3 0°15.8 0°15.8 0° 15.0 0.3 - 0.0 6.3 - 0.2 2.3 - 0.3 3 0° 30.7 0° 30.8 0° 29.3 0.3 - 0.0 6.3 - 0.3 2.3 - 0.5 
4 0°01.0 0°01.0 0°01.0 0.4 - 0.0 6.4-0.1 12.4 - 0. 4 0° 16.0 0° 16.0 0° 15.2 0.4 - 0.0 6.4 - 0.2 2.4 - 0.3 4 0°31.0 0°31. 0°29.6 0.4 - 0.0 6.4 - 0.3 2.4-0.5 
5 0°01.3 0°01.3 0°01.2 0.5 - 0.0 6.5-0.1 12.5-0. 5 0°16.3 0°16.3 0°15.5 0.5 - 0.0 6.5 - 0.2 2.5 - 0.3 5 0°31.3 0°31.3 0° 29.8 0.5 - 0.0 6.5 - 0.3 2.5-0.5 
6 0°01.5 0°01.5 0°01.4 0.6 - 0.0 6.6-0.1 12.6 - 0. 6 0°16.5 0°16.5 0°15.7 0.6 - 0.0 6.6 - 0.2 2.6 - 0.3 6 0°31.5 0°31.6 0°30.1 0.6 - 0.0 6.6 - 0.3 2.6 - 0.5 
7 0°01.8 0°01.8 0°01.7 0.7 - 0.0 6.7-0.1 12.7 - 0. 7 0° 16.8 0° 16.8 0° 16.0 0.7 - 0.0 6.7 - 0.2 2.7 - 0.3 7 0°31.8 0°31.8 0°30.3 0.7 - 0.0 6.7 - 0.3 2.7- 0.5 
8 0°02.0 0°02.0 0°01.9 0.8 - 0.0 6.8-0.1 12.8 - 0. 8 0°17.0 0°17.0 0° 16.2 0.8 - 0.0 6.8 - 0.2 2.8 - 0.3 8 0° 32.0 0° 32. 0° 30.5 0.8 - 0.0 6.8 - 0.3 2.8- 0.5 
9 0°02.3 0°02.3 0°02.1 0.9 - 0.0 6.9-0.1 12.9-0. 9 0°17.3 0°17.3 0° 16.5 0.9 - 0.0 6.9 - 0.2 2.9 - 0.3 9 0° 32.3 0° 32.3 0° 30.8 0.9 - 0.0 6.9 - 0.3 2.9- 0.5 
10 0°02.5 0°02.5 0°02.4 1.0 - 0.0 7.0-0.1 13.0 - 0. 10 0°17.5 0°17.5 0°16.7 1.0 - 0.0 7.0 - 0.2 3.0 - 0.3 10 0°32.5 0° 32.6 0°31.0 1.0 - 0.0 7.0 - 0.3 3.0- 0.5 
11 0°02.8 0°02.8 0°02.6 1.1 - 0.0 7.1-0.1 13.1 - 0. 11 0°17.8 0°17.8 0° 16.9 1.1 - 0.0 7.1-0.2 3.1- 0.3 11 0°32.8 0° 32.8 0°31.3 1.1- 0.0 7.1- 0.3 3.1-0.5 
12 0° 03.0 0° 03.0 0°02.9 1.2 - 0.0 7.2-0.1 13.2 - 0. 12 0°18.0 0°18.0 0°17.2 1.2 - 0.0 7.2-0.2 3.2 - 0.3 12 0° 33.0 0° 33. 0°31.5 1.2-0.1 7.2- 0.3 3.2- 0.5 
13 0° 03.3 0° 03.3 0°03.1 1.3 - 0.0 7.3-0.1 13.3 - 0. 13 0°18.3 0°18.3 0°17.4 1.3 - 0.0 7.3 - 0.2 3.3 - 0.3 13 0° 33.3 0° 33.3 0°31.7 1.3-0.1 7.3 - 0.3 3.3 - 0.6 
14 0°03.5 0°03.5 0°03.3 1.4 - 0.0 7.4-0.1 13.4 - 0. 14 0°18.5 0° 18.6 0°17.7 1.4- 0.0 7.4-0.2 3.4- 0.3 14 0° 33.5 0° 33.6 0°32.0 14-01 7.4-0.3 3.4 - 0.6 
15 0°03.8 0°03.8 0° 03.6 1.5 - 0.0 7.5-0.1 13.5-0. 15 0°18.8 0°18.8 0°17.9 1.5 - 0.0 7.5 - 0.2 3.5 - 0.3 15 0°33.8 0° 33.8 0°32.2 1.5-0.1 7.5- 0.3 3.5 - 0.6 
16 0°04.0 0°04.0 0°03.8 1.6 - 0.0 7.6-0.1 13.6 - 0. 16 0°19.0 0°19. 0°18.1 1.6 - 0.0 7.6 - 0.2 3.6 - 0.3 16 0°34.0 0°34. 0°32.5 1.6-0.1 7.6 - 0.3 3.6 - 0.6 
17 0°04.3 0°04.3 0°04.1 1.7 - 0.0 7.7-0.1 13.7 - 0. 17 0°19.3 0°19.3 0°18.4 1.7 - 0.0 7.7-0.2 3.7 - 0.3 17 0° 34.3 0° 34.3 0°32:7 1.7-0.1 7.7- 0.3 3.7 - 0.6 
18 0° 04.5 0°04.5 0°04.3 1.8 - 0.0 7.8-0.1 13.8 - 0. 18 0°19.5 0°19.6 0° 18.6 1.8 - 0.0 7.8 - 0.2 3.8 - 0.3 18 0° 34.5 0° 34.6 0° 32.9 1.8-0.1 7.8 - 0.3 3.8 - 0.6 
19 0° 04.8 0° 04.8 0°04.5 1.9 - 0.0 7.9-0.1 13.9 - 0. 19 0°19.8 0°19.8 0° 18.9 1.9 - 0.0 7.9 - 0.2 3.9 - 0.3 19 0° 34.8 0° 34.8 0° 33.2 1.9-0.1 7.9 - 0.3 3.9 - 0.6 
20 0°05.0 0°05.0 0°04.8 2.0 - 0.0 8.0-0.1 14.0-0. 20 0° 20.0 0°20. 0°19.1 2.0 - 0.1 8.0 - 0.2 4.0 - 0.4 20 0°35.0 0°35. 0°33.4 2.0 - 0.1 8.0 - 0.3 4.0 - 0.6 
21 0°05.3 0°05.3 0°05.0 2.1 - 0.0 8.1-0.1 14.1 - 0. 21 0° 20.3 0° 20.3 0°19.3 2.1-0.1 8.1- 0.2 4.1-0.4 21 0°35.3 0° 35.3 0° 33.6 2.1-0.1 8.1- 0.3 4.1- 0.6 
22 0°05.5 0°05.5 0°05.2 2.2 - 0.0 8.2-0.1 14.2 - 0. 22 0° 20.5 0° 20.6 0°19.6 2.2-0.1 8.2- 0.2 4.2-0.4 22 0°35.5 0° 35.6 0°33.9 2.2-0.1 8.2- 0.3 4.2 - 0.6 
23 0°05.8 0°05.8 0°05.5 2.3 - 0.0 8.3-0.1 14.3 - 0. 23 0° 20.8 0° 20.8 0°19.8 2.3 - 0.1 8.3 - 0.2 4.3 - 0.4 23 0° 35.8 0° 35.8 0° 34.1 2.3- 0.1 8.3 - 0.3 4.3 - 0.6 
24 0° 06.0 0° 06.0 0°05.7 2.4 - 0.0 8.4-0.1 14.4 - 0. 24 0° 21.0 0°21. 0° 20.0 2.4-0.1 8.4-0.2 44-0.4 24 0° 36.0 0° 36. 0° 34.4 2.4-0.1 8.4- 0.3 4.4 -0.6 
25 0°06.3 0°06.3 0°06.0 2.5 - 0.0 8.5-0.1 14.5-0. 25 0°21.3 0°21.3 0° 20.3 2.5- 0.1 8.5 - 0.2 4.5 - 0.4 25 0°36.3 0° 36.3 0°34.6 2.5-0.1 8.5 - 0.4 4.5 - 0.6 
26 0°06.5 0°06.5 0°06.2 2.6 - 0.0 8.6-0.1 14.6 - 0. 26 0°21.5 0°21.6 0° 20.5 2.6 - 0.1 8.6 - 0.2 4.6 - 0.4 26 0°36.5 0° 36.6 0°34.8 2.6 - 0.1 8.6 - 0.4 4.6 - 0.6 
27 0° 06.8 0°06.8 0°06.4 2.7 - 0.0 8.7-0.1 14.7 - 0. 27 0°21.8 0°21.8 0°20.8 2.7-0.1 8.7- 0.2 4.7-0.4 27 0° 36.8 0° 36.9 0°35.1 2.7-0.1 8.7 - 0.4 4.7 - 0.6 
28 0°07.0 0°07.0 0°06.7 2.8 - 0.0 8.8-0.1 14.8 - 0. 28 0° 22.0 0° 22. 0° 21.0 2.8-0.1 8.8 - 0.2 4.8 -0.4 28 0° 37.0 0°37. 0°35.3 2.8-0.1 8.8 - 0.4 4.8 - 0.6 
29 0°07.3 0°07.3 0°06.9 2.9 - 0.0 8.9-0.1 14.9-0. 29 0° 22.3 0° 22.3 0°21.2 2.9-0.1 8.9 - 0.2 4.9-0.4 29 0°37.3 0° 37.4 0° 35.6 2.9-0.1 8.9 - 0.4 4.9 - 0.6 
30 0°07.5 0°07.5 0°07.2 3.0 - 0.0 9.0-0.1 15.0 - 0. 30 0°22.5 0°22.6 0°21.5 3.0 - 0.1 9.0 - 0.2 5.0 - 0.4 30 0°37.5 0° 37.6 0°35.8 3.0 - 0.1 9.0 - 0.4 5.0 - 0.6 
31 0°07.8 0°07.8 0°07.4 3.1 - 0.0 9.1-0.1 15.1 - 0. 31 0° 22.8 0° 22.8 0°21.7 3.1-0.1 9.1-0.2 5.1- 0.4 31 0°37.8 0° 37.9 0° 36.0 3.1-0.1 9.1- 0.4 5.1 - 0.6 
32 0° 08.0 0°08.0 0°07.6 3.2 - 0.0 9.2-0.1 15.2-0. 32 0° 23.0 0° 23. 0° 22.0 3.2- 0.1 9.2 - 0.2 5.2 - 0.4 32 0° 38.0 0° 38. 0°36.3 3.2-0.1 9.2- 0.4 5.2 - 0.6 
33 0°08.3 0° 08.3 0°07.9 3.3 - 0.0 9.3-0.1 15.3 - 0. 33 0° 23.3 0° 23.3 0° 22.2 3.3 - 0.1 9.3 - 0.2 5.3 - 0.4 33 0° 38.3 0° 38.4 0° 36.5 3.3 - 0.1 9.3 - 0.4 5.3 - 0.6 
34 0°08.5 0°08.5 0°08.1 3.4 - 0.0 9.4-0.1 15.4-0. 34 0° 23.5 0° 23.6 0°22.4 3.4-0.1 9.4-0.2 5.4 - 0.4 34 0°38.5 0° 38.6 0° 36.7 3.4-0.1 9.4-0.4 5.4 - 0.6 
35 0°08.8 0°08.8 0°08.4 3.5 - 0.0 9.5-0.1 15.5-0. 35 0° 23.8 0° 23.8 0° 22.7 3.5-0.1 9.5 - 0.2 5.5 - 0.4 35 0°38.8 0°38.9 0°37.0 3.5- 0.1 9.5- 0.4 5.5 - 0.6 
36 0°09.0 0°09.0 0° 08.6 3.6 - 0.0 9.6-0.1 15.6 - 0. 36 0°24.0 0°24. 0° 22.9 3.6 - 0.1 9.6 - 0.2 5.6 - 0.4 36 0°39.0 0°39. 0° 37.2 3.6 - 0.1 9.6 - 0.4 5.6 - 0.6 
at 0°09.3 0°09.3 0°08.8 3.7 - 0.0 9.7-0.1 15.7-0. 37 0° 24.3 0° 24.3 0° 23.1 3.7-0.1 9.7-0.2 5.7 - 0.4 37 0° 39.3 0°39.4 0°37.5 3.7 - 0.2 9.7 - 0.4 5.7- 0.7 
38 0°09.5 0°09.5 0°09.1 3.8 - 0.0 9.8-0.1 15.8 - 0. 38 0° 24.5 0° 24.6 0° 23.4 3.8 - 0.1 9.8 - 0.2 5.8 - 0.4 38 0°39.5 0° 39.6 0° 37.7 3.8 - 0.2 9.8 - 0.4 5.8 - 0.7 
39 0°09.8 0°09.8 0°09.3 3.9 - 0.0 9.9-0.1 15.9 -0. 39 0°24.8 0°24.8 0° 23.6 3.9 - 0.1 9.9 - 0.2 5.9 - 0.4 39 0°39.8 0°39.9 0°37.9 3.9 - 0.2 9.9 - 0.4 5.9 - 0.7 
40 0°10.0 0°10.0 0°09.5 4.0 - 0.0 10.0 - 0. 16.0 - 0. 40 0°25.0 0°25. 0° 23.9 4.0-0.1 0.0 - 0.3 6.0 - 0.4 40 0°40.0 0°40. 0° 38.2 4.0 - 0.2 0.0 - 0.4 6.0 - 0.7 
41 0°10.3 0°10.3 0°09.8 4.1 - 0.0 10.1 - 0. 16.1 - 0. 41 0°25.3 0°25.3 0°24.1 4.1-0.1 0.1 - 0.3 6.1 - 0.4 41 0° 40.3 0° 40.4 0°38.4 4.1- 0.2 0.1 - 0.4 6.1 - 0.7 
42 0°10.5 0°10.5 0° 10.0 4.2- 0.0 10.2 - 0. 16.2 - 0. 42 0° 25.5 0° 25.6 0°24.3 4.2-0.1 0.2 - 0.3 6.2 - 0.4 42 0° 40.5 0° 40.6 0°38.7 4.2 - 0.2 0.2 - 0.4 6.2 - 0.7 
43 0°10.8 0°10.8 0° 10.3 4.3 - 0.0 10.3 - 0. 16.3 - 0. 43 0° 25.8 0° 25.8 0° 24.6 4.3-0.1 0.3 - 0.3 6.3 - 0.4 43 0° 40.8 0° 40.9 0° 38.9 4.3 - 0.2 0.3 - 0.4 6.3 - 0.7 
44 0°11.0 0°11.0 0° 10.5 4.4-0.0 10.4 - 0. 16.4 - 0. 44 0° 26.0 0° 26. 0° 24.8 44-0.1 0.4 - 0.3 6.4 - 0.4 44 0°41.0 0°41. 0°39.1 4.4-0.2 0.4 - 0.4 6.4 - 0.7 
45 0°11.3 0°11.3 0° 10.7 4.5 - 0.0 10.5 - 0. 16.5 - 0. 45 0° 26.3 0° 26.3 0°25.1 4.5-0.1 0.5 - 0.3 6.5 - 0.4 45 0°41.3 0°41.4 0°39.4 4.5 - 0.2 0.5 - 0.4 6.5 - 0.7 
46 0°11.5 0°11.5 0°11.0 4.6 - 0.0 10.6 - 0. 16.6 - 0. 46 0° 26.5 0° 26.6 0° 25.3 4.6-0.1 0.6 - 0.3 6.6 - 0.4 46 0°41.5 0° 41.6 0° 39.6 4.6 - 0.2 0.6 - 0.4 6.6 - 0.7 
47 0°11.8 0°11.8 0°11.2 4.7- 0.0 10.7 - 0. 16.7 - 0. 47 0° 26.8 0° 26.8 0°25.5 4.7-0.1 0.7 - 0.3 6.7 - 0.4 47 0°41.8 0°41.9 0°39.8 4.7 - 0.2 0.7 - 0.4 6.7 - 0.7 
48 0°12.0 0°12.0 0°11.5 4.8 - 0.0 10.8 - 0. 16.8 - 0. 48 0° 27.0 0° 27. 0° 25.8 4.8-0.1 0.8 - 0.3 6.8 - 0.4 48 0°42.0 0°42. 0°40.1 4.8 - 0.2 0.8 - 0.5 6.8 - 0.7 
49 0°12.3 0°12.3 0°11.7 4.9 - 0.0 10.9 - 0. 16.9 - 0. 49 0° 27.3 0° 27.3 0° 26.0 4.9-0.1 0.9 - 0.3 6.9 - 0.4 49 0°42.3 0°42.4 0° 40.3 4.9 -0.2 0.9 - 0.5 6.9 - 0.7 
50 0°12.5 0°12.5 0°11.9 5.0 - 0.0 11.0 - 0. 17.0 - 0. 50 0° 27.5 0° 27.6 0° 26.2 5.0-0.1 1.0- 0.3 7.0 - 0.4 50 0°42.5 0° 42.6 0° 40.6 5.0 - 0.2 1.0 - 0.5 7.0 - 0.7 
51 0°12.8 0°12.8 0°12.2 5.1 - 0.0 11.1-0. 17.1 - 0. 51 0° 27.8 0° 27.8 0° 26.5 5.1-0.1 1.1-0.3 7.1-0.4 51 0° 42.8 0° 42.9 0°40.8 5.1-0.2 1.1-0.5 7.1-0.7 
52 0° 13.0 0°13.0 0°12.4 5.2 - 0.0 11.2 - 0. 17.2 - 0. 52 0° 28.0 0°28. 0°26.7 5.2-0.1 1.2-0.3 7.2-0.4 52 0° 43.0 0°43. 0°41.0 5.2-0.2 1.2-0.5 7.2-0.7 
53 0°13.3 0°13.3 0°12.6 5.3 - 0.0 11.3 - 0. 17.3 - 0. 53 0° 28.3 0° 28.3 0° 27.0 5.3 - 0.1 1.3 - 0.3 7.3 - 0.4 53 0° 43.3 0°43.4 0° 41.3 5.3 - 0.2 1.3-0.5 7.3 - 0.7 
54 0°13.5 0°13.5 0°12.9 5.4 - 0.0 11.4 - 0. 17.4-0. 54 0° 28.5 0° 28.6 0° 27.2 5.4-0.1 14-03 74-0.4 54 0° 43.5 0° 43.6 0° 41.5 5.4-0.2 14-0.5 7.4-0.7 
55 0°13.8 0°13.8 0°13.1 5.5 - 0.0 11.5-0. 17.5-0. 55 0° 28.7 0° 28.8 0° 27.4 5.5-0.1 1.5 - 0.3 7.5-0.4 55 0° 43.8 0° 43.9 0°41.8 5.5-0.2 1.5-0.5 7.5-0.7 
56 0°14.0 0°14.0 0° 13.4 5.6 - 0.0 11.6 - 0. 17.6 - 0. 56 0° 29.0 0°29. 0°27.7 5.6-0.1 1.6 -0.3 7.6 - 0.4 56 0° 44.0 0°44. 0°42.0 5.6 - 0.2 1.6-0.5 7.6 - 0.7 
57 0°14.2 0°14.3 0° 13.6 5.7 - 0.0 11.7 - 0. 17.7 - 0. 57 0° 29.3 0° 29.3 0°27.9 5.7-0.1 1.7-0.3 7.7-0.4 57 0° 44.3 0°44.4 0°42.2 5.7-0.2 1.7-0.5 7.7-0.7 
58 0°14.5 0°14.5 0° 13.8 5.8 - 0.0 11.8 - 0. 17.8 - 0. 58 0°29.5 0° 29.6 0° 28.2 5.8- 0.1 1.8 - 0.3 7.8 - 0.4 58 0°44.5 0° 44.6 0° 42.5 5.8 - 0.2 1.8-0.5 7.8 - 0.7 
59 0°14.7 0°14.8 0°14.1 5.9 - 0.0 11.9 - 0. 17.9 - 0. 59 0° 29.7 0° 29.8 0° 28.4 5.9-0.1 1.9-0.3 7.9-0.4 59 0° 44.8 0° 44.9 0° 42.7 5.9-0.2 1.9-0.5 7.9-0.7 



















































































Increments and Corrections 























m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

3 Plan. 4 Plan. 5 Plan. 

0 0° 45.0 0°45.1 0° 43.0 0.0 - 0.0 6.0 - 0.3 12.0 - 0.7 0 1°00.0 1°00.2 0°57.3 0.0 - 0.0 6.0 - 0.4 2.0 - 0.9 0 1°15.0 1°15.2 1°11.6 0.0 - 0.0 6.0 - 0.5 2.0- 1.1 
1 0° 45.3 0°45.4 0° 43.2 0.1 - 0.0 6.1 - 0.4 12.1 - 0.7 1 1°00.2 1°00.4 0°57.5 0.1 - 0.0 6.1-0.5 2.1- 0.9 1 1°15.3 1°15.5 1°11.8 0.1 - 0.0 6.1 - 0.6 2.1-1.1 
2 0° 45.5 0° 45.6 0° 43.4 0.2 - 0.0 6.2 - 0.4 12.2 - 0.7 2 1°00.5 1°00.7 0°57.7 0.2 - 0.0 6.2-0.5 2.2- 0.9 2 1°15.5 1°15.7 1°12.1 0.2 - 0.0 6.2 - 0.6 2.2-1.1 
3 0° 45.8 0° 45.9 0° 43.7 0.3 - 0.0 6.3 - 0.4 12.3 - 0.7 3 1°00.7 1°00.9 0°58.0 0.3 - 0.0 6.3 - 0.5 2.3 - 0.9 3 1°15.7 1°16.0 1°12.3 0.3 - 0.0 6.3 - 0.6 2.3-1.1 
4 0° 46.0 0°46.1 0° 43.9 0.4 - 0.0 6.4 - 0.4 12.4 - 0.7 4 1°01.0 1°01.2 0°58.2 0.4 - 0.0 6.4-0.5 2.4-0.9 4 1°16.0 1°16.2 1°12.5 0.4 - 0.0 6.4 - 0.6 2.4-1.1 
5 0° 46.3 0°46.4 0° 44.1 0.5 - 0.0 6.5 - 0.4 12.5 - 0.7 5 1°01.2 1°01.4 0°58.5 0.5 - 0.0 6.5 - 0.5 2.5- 0.9 5 1°16.2 1°16.5 1°12.8 0.5 - 0.0 6.5 - 0.6 2.5-1.1 
6 0°46.5 0°46.6 0°44.4 0.6 - 0.0 6.6 - 0.4 12.6 - 0.7 6 1°01.5 1°01.7 0°58.7 0.6 - 0.0 6.6 - 0.5 2.6 - 0.9 6 1°16.5 1°16.7 1°13.0 0.6 - 0.1 6.6 - 0.6 2.6 - 1.2 
7 0° 46.8 0° 46.9 0° 44.6 0.7 - 0.0 6.7 - 0.4 12.7 - 0.7 7 1°01.7 1°01.9 0°58.9 0.7-0.1 6.7- 0.5 2.7 - 1.0 7 1°16.7 1°17.0 1°13.3 0.7-0.1 6.7 - 0.6 2.7-1.2 
8 0°47.0 0°47.1 0° 44.9 0.8 - 0.0 6.8 - 0.4 12.8 - 0.7 8 1°02.0 1°02.2 0°59.2 0.8-0.1 6.8 - 0.5 2.8 - 1.0 8 1°17.0 1°17.2 1°13.5 0.8- 0.1 6.8 - 0.6 2.8 - 1.2 
9 0°47.3 0°47.4 0°45.1 0.9 - 0. 6.9 - 0.4 12.9 - 0.8 9 1°02.3 1°02.4 0°59.4 0.9-0.1 6.9 - 0.5 2.9 - 1.0 9 1°4733 1°17.5 1137 0.9-0.1 6.9 - 0.6 2.9- 1.2 
10 0°47.5 0° 47.6 0°45.3 1.0-0. 7.0 - 0.4 13.0 - 0.8 10 1°02.5 1°02.7 0°59.7 1.0-0.1 7.0-0.5 3.0 - 1.0 10 1°17.5 1°17.7 1°14.0 1.0-0.1 7.0 - 0.6 3.0- 1.2 
11 0° 47.8 0° 47.9 0° 45.6 1.1-0. 7.1- 0.4 13.1 - 0.8 11 1°02.8 1°02.9 0°59.9 1.1-0.1 7.1-0.5 3.1- 1.0 11 1°17.8 1°18.0 1°14.2 1.1-0.1 7.1-0.7 3.1- 1.2 
12 0° 48.0 0° 48.1 0°45.8 1.2-0. 7.2-0.4 13.2 - 0.8 12 1°03.0 1°03.2 1°00.1 1.2-0.1 7.2-0.5 3.2 - 1.0 12 1°18.0 1°18.2 1°14.4 1.2-0.1 7.2-0.7 3.2- 1.2 
13 0° 48.3 0° 48.4 0°46.1 1.3 -0. 7.3- 0.4 13.3 - 0.8 13 1°03.3 1°03.4 1°00.4 1.3 -0.1 7.3-0.5 3.3 - 1.0 13 1°18.3 1°18.5 1°47 1.3-0.1 7.3- 0.7 3.3- 1.2 
14 0°48.5 0°48.6 0° 46.3 14-0. 7.4-0.4 13.4 - 0.8 14 1°03.5 1°03.7 1°00.6 14-01 7.4 - 0.6 3.4- 1.0 14 1°18.5 1°18.7 1°14.9 14-01 7.4-0.7 3.4-1.2 
15 0°48.8 0°48.9 0°46.5 1.5-0. 7.5 - 0.4 13.5 - 0.8 15 1°03.8 1°03.9 1°00.8 15-01 7.5 - 0.6 3.5 - 1.0 15 1°18.8 1°19.0 1°15.2 15-01 7.5-0.7 3.5-1.2 
16 0°49.0 0° 49.1 0° 46.8 1.6 -0. 7.6 - 0.4 13.6 - 0.8 16 1°04.0 1°04.2 1°O1.1 1.6-0.1 7.6 - 0.6 3.6 - 1.0 16 1°19.0 1°19.2 1°15.4 1.6-0.1 7.6 - 0.7 3.6 - 1.2 
17 0°49.3 0°49.4 0° 47.0 1.7-0. 7.7-0.4 13.7 - 0.8 17 1°04.2 1°04.4 1°01.3 1.7-0.1 7.7 - 0.6 3.7 - 1.0 17 1°19.3 1°19.5 1°15.6 1.7-0.2 7.7-0.7 3.7- 1.3 
18 0°49.5 0°49.6 0° 47.2 1.8-0. 7.8- 0.5 13.8 - 0.8 18 1°04.5 1°04.7 1°01.6 1.8-0.1 7.8 - 0.6 3.8 - 1.0 18 1°19.5 1°19.7 1°15.9 1.8-0.2 7.8 - 0.7 3.8 - 1.3 
19 0° 49.8 0° 49.9 0°47.5 1.9-0. 7.9-0.5 13.9 - 0.8 19 1°04.7 1°04.9 1°01.8 1.9-0.1 7.9 - 0.6 3.9 - 1.0 19 1°19.7 1°20.0 1°16.1 1.9-0.2 7.9 - 0.7 3.9- 1.3 
20 0°50.0 0°50.1 0°47.7 2.0 - 0. 8.0- 0.5 14.0 - 0.8 20 1°05.0 1°05.2 1°02.0 2.0- 0.1 8.0 - 0.6 4.0-1.1 20 1°20.0 1°20.2 1°16.4 2.0 - 0.2 8.0 - 0.7 4.0- 1.3 
21 0°50.3 0°50.4 0° 48.0 2.1-0. 8.1-0.5 14.1 - 0.8 21 1°05.2 1°05.4 1°02.3 2.1- 0.2 8.1 - 0.6 4.1-1.1 21 1°20.2 1°20.5 1°16.6 2.1- 0.2 8.1- 0.7 4.1-1.3 
22 0°50.5 0°50.6 0° 48.2 2.2-0. 8.2- 0.5 14.2 - 0.8 22 1°05.5 1°05.7 1°02.5 2.2- 0.2 8.2 - 0.6 4.2-1.1 22 1°20.5 1°20.7 1°16.8 2.2- 0.2 8.2 - 0.8 4.2-1.3 
23 0°50.8 0°50.9 0° 48.4 2.3 - 0. 8.3 - 0.5 14.3 - 0.8 23 1°05.8 1°05.9 1°02.8 2.3 - 0.2 8.3 - 0.6 4.3-1.1 23 1°20.8 1°21.0 1917.1 2.3 - 0.2 8.3 - 0.8 4.3- 1.3 
24 0°51.0 0°51.1 0°48.7 2.4-0. 8.4-0.5 14.4 - 0.8 24 1°06.0 1°06.2 1°03.0 2.4- 0.2 8.4 - 0.6 44-1.1 24 1°21.0 1°21.2 1°17.3 2.4-0.2 8.4- 0.8 4.4-1.3 
25 0°51.3 0°51.4 0°48.9 2.5 - 0. 8.5-0.5 14.5 - 0.8 25 1°06.3 1°06.4 1°03.2 2.5- 0.2 8.5 - 0.6 4.5-1.1 25 1°21.3 1°21.5 1°17.5 2.5- 0.2 8.5 - 0.8 4.5-1.3 
26 0°51.5 0°51.6 0°49.2 2.6 - 0.2 8.6 - 0.5 14.6 - 0.9 26 1°06.5 1°06.7 1°03.5 2.6 - 0.2 8.6 - 0.6 4.6-1.1 26 1°21.5 1°21.7 1°17.8 2.6 - 0.2 8.6 - 0.8 4.6- 1.3 
27 0°51.8 0°51.9 0° 49.4 2.7- 0.2 8.7- 0.5 14.7 - 0.9 27 1°06.8 1°06.9 1°03.7 2.7- 0.2 8.7-0.7 4.7-1.1 27 1°21.8 1°22.0 1°18.0 2.7 - 0.2 8.7 - 0.8 4.7- 1.3 
28 0°52.0 0°52.1 0° 49.6 2.8 - 0.2 8.8 - 0.5 14.8 - 0.9 28 1°07.0 O72 1°03.9 2.8 - 0.2 8.8 - 0.7 4.8-1.1 28 1°22.0 1°22:2 1°18.3 2.8 - 0.3 8.8 - 0.8 4.8- 1.4 
29 0°52.3 0°52.4 0°49.9 2.9 - 0.2 8.9- 0.5 14.9 - 0.9 29 1°07.3 1°07.4 1°04.2 2.9 - 0.2 8.9 - 0.7 4.9-1.1 29 1°22.3 1°22.5 1°18.5 2.9 - 0.3 8.9 - 0.8 4.9-1.4 
30 0°52.5 0°52.6 0°50.1 3.0 - 0.2 9.0- 0.5 15.0 - 0.9 30 1°07.5 1°07.7 1°04.4 3.0 - 0.2 9.0 - 0.7 5.0-1.1 30 1°22.5 1°22.7 1°18.7 3.0 - 0.3 9.0 - 0.8 5.0- 1.4 
31 0°52.8 0°52.9 0°50.3 3.1- 0.2 9.1-0.5 15.1- 0.9 31 1°07.7 1°07.9 1°04.7 3.1- 0.2 9.1-0.7 5.1-1.1 31 1°22.8 1°23.0 1°19.0 3.1 - 0.3 9.1-0.8 5.1-1.4 
32 0°53.0 0°53.1 0°50.6 3.2 - 0.2 9.2-0.5 15.2 - 0.9 32 1°08.0 1°08.2 1°04.9 3.2- 0.2 9.2-0.7 5.2-1.1 32 1°23.0 1°23.2 1°19.2 3.2 - 0.3 9.2- 0.8 5.2-1.4 
33 0°53.3 0°53.4 0°50.8 3.3 - 0.2 9.3-0.5 15.3 - 0.9 33 1°08.2 1°08.4 1°05.1 3.3 - 0.2 9.3 - 0.7 5.3- 1.1 33 12.23:2 1°23.5 1°19.5 3.3 - 0.3 9.3 - 0.9 5.3-1.4 
34 0°53.5 0°53.6 0°51.1 3.4 - 0.2 9.4-0.5 15.4-0.9 34 1°08.5 1°08.7 1°05.4 3.4 - 0.3 9.4-0.7 5.4-1.2 34 1°23.5 1°23.7 1°19.7 3.4 - 0.3 9.4-0.9 5.4-1.4 
35 0°53.8 0°53.9 0°51.3 3.5 - 0.2 9.5 - 0.6 15.5 - 0.9 35 1°08.7 1°08.9 1°05.6 3.5 - 0.3 9.5-0.7 5.5- 1.2 35 1°23.7 1°24.0 1°19.9 3.5 - 0.3 9.5-0.9 5.5-1.4 
36 0°54.0 0°54.1 0°51.5 3.6 - 0.2 9.6 - 0.6 15.6 - 0.9 36 1°09.0 1°09.2 1°05.9 3.6 - 0.3 9.6 - 0.7 5.6-1.2 36 1°24.0 1°24.2 1°20.2 3.6 - 0.3 9.6 - 0.9 5.6-1.4 
at 0°54.3 0°54.4 0°51.8 3.7- 0.2 9.7 - 0.6 15.7 - 0.9 37 1°09.3 1°09.4 1°06.1 3.7 - 0.3 9.7-0.7 5.7-1.2 37 1°24.3 1°24.5 1°20.4 3.7 - 0.3 9.7- 0.9 5.7-1.4 
38 0°54.5 0°54.6 0°52.0 3.8 - 0.2 9.8 - 0.6 15.8 - 0.9 38 1°09.5 1°09.7 1°06.3 3.8 - 0.3 9.8 - 0.7 5.8 - 1.2 38 1°24.5 1°24.7 1°20.7 3.8 - 0.3 9.8 - 0.9 5.8-1.4 
39 0°54.8 0°54.9 0°52.3 3.9 - 0.2 9.9 - 0.6 15.9 - 0.9 39 1°09.8 1°09.9 1°06.6 3.9 - 0.3 9.9-0.7 5.9- 1.2 39 1°24.8 1°25.0 1°20.9 3.9 - 0.4 9.9-0.9 5.9-1.5 
40 0°55.0 0°55.2 0°52.5 4.0 - 0.2 10.0 - 0.6 16.0 - 0.9 40 1°10.0 1°10.2 1°06.8 4.0 - 0.3 0.0 - 0.8 6.0 - 1.2 40 1°25.0 1°25.2 1°21.1 4.0 - 0.4 0.0 - 0.9 6.0- 1.5 
41 0°55.3 0°55.4 0°52.7 4.1-0.2 10.1 - 0.6 16.1 - 0.9 41 1°10.3 1°10.4 1°07.0 4.1-0.3 0.1 - 0.8 6.1-1.2 41 1°25.3 1°25.5 1°21.4 4.1- 0.4 0.1- 0.9 6.1-1.5 
42 0°55.5 0°55.7 0°53.0 4.2-0.2 10.2 - 0.6 16.2 - 0.9 42 1°10.5 1°10.7 1°07.3 4.2 - 0.3 0.2 - 0.8 6.2-1.2 42 1°25.5 1° 25.7 1°21.6 4.2 - 0.4 0.2 - 0.9 6.2-1.5 
43 0°55.8 0°55.9 0°53.2 4.3 - 0.3 10.3 - 0.6 16.3 - 1.0 43 1°10.8 1°10.9 1°07.5 4.3 - 0.3 0.3 - 0.8 6.3- 1.2 43 1°25.8 1°26.0 1°21.8 4.3 - 0.4 0.3 - 0.9 6.3- 1.5 
44 0°56.0 0°56.2 0°53.4 44-0.3 10.4 - 0.6 16.4 - 1.0 44 1°11.0 1°11.2 1°07.8 4.4 -0.3 0.4 - 0.8 6.4-1.2 44 1°26.0 1°26.2 1°22.1 4.4 -0.4 0.4- 1.0 6.4-1.5 
45 0°56.3 0°56.4 0°53.7 4.5-0.3 10.5 - 0.6 16.5 - 1.0 45 1°11.3 1°11.4 1°08.0 4.5 - 0.3 0.5 - 0.8 6.5-1.2 45 1°26.3 1°26.5 1°22.3 4.5 - 0.4 0.5- 1.0 6.5-1.5 
46 0°56.5 0°56.7 0°53.9 4.6 - 0.3 10.6 - 0.6 16.6 - 1.0 46 T2115 1407 1°08.2 4.6 - 0.3 0.6 - 0.8 6.6 - 1.2 46 1°26.5 1°26.7 1°22.6 4.6 - 0.4 0.6 - 1.0 6.6- 1.5 
47 0°56.8 0°56.9 0°54.2 4.7-0.3 10.7 - 0.6 16.7 - 1.0 47 1°11.7 1°11.9 1°08.5 4.7 - 0.4 0.7 - 0.8 6.7- 1.3 47 1°26.8 1°27.0 1°22.8 4.7 - 0.4 0.7- 1.0 6.7-1.5 
48 0°57.0 0°57.2 0°54.4 4.8 - 0.3 10.8 - 0.6 16.8 - 1.0 48 1°12.0 1°12.2 1°08.7 4.8 - 0.4 0.8 - 0.8 6.8 - 1.3 48 1°27.0 1°27.2 1°23.0 4.8 - 0.4 0.8 - 1.0 6.8-1.5 
49 0°57.3 0°57.4 0°54.6 4.9-0.3 10.9 - 0.6 16.9 - 1.0 49 1°12.2 1°12.4 1°09.0 4.9 - 0.4 0.9 - 0.8 6.9- 1.3 49 1°27.2 1°27.5 1°23.3 4.9 - 0.4 0.9 - 1.0 6.9-1.5 
50 0°57.5 0°57.7 0°54.9 5.0 - 0.3 11.0 - 0.6 17.0 - 1.0 50 1°12.5 1°12.7 1°09.2 5.0 - 0.4 1.0- 0.8 7.0 - 1.3 50 1°27.5 1°27.7 1°23.5 5.0-0.5 1.0- 1.0 7.0 - 1.6 
51 0°57.7 0°57.9 0°55.1 5.1-0.3 11.1 - 0.6 17.1 - 1.0 51 Pie 7 1°12.9 1°09.4 5.1-0.4 1.1-0.8 7.1-1.3 51 1°27.7 1°28.0 1°23:8 5.1-0.5 1.1-1.0 7.1- 1.6 
52 0°58.0 0°58.2 0°55.4 5.2- 0.3 11.2 - 0.7 17.2 - 1.0 52 1°13.0 1°13.2 1°09.7 5.2-0.4 1.2-0.8 7.2-1.3 52 1°28.0 1°28.2 1°24.0 5.2-0.5 1.2-1.0 7.2- 1.6 
53 0°58.3 0°58.4 0°55.6 5.3 - 0.3 11.3 - 0.7 17.3 - 1.0 53 1°13.2 1°13.5 1°09.9 5.3-0.4 1.3 -0.8 7.3 -1.3 53 1°28.2 1°28.5 1°24.2 5.3-0.5 1.3-1.0 7.3 - 1.6 
54 0°58.5 0°58.7 0°55.8 5.4-0.3 11.4 - 0.7 17.4 - 1.0 54 1°13.5 1°13.7 1°10.2 5.4-0.4 14-0.9 7.4-1.3 54 1°28.5 1°28.7 1°24.5 5.4-0.5 14-1.0 7.4-1.6 
55 0°58.8 0°58.9 0°56.1 5.5 - 0.3 11.5 - 0.7 17.5-1.0]] 55 1°13.8 1°14.0 1°10.4 5.5-0.4 1.5 - 0.9 7.5-1.3]] 55 1°28.8 1°29.0 1°24.7 5.5-0.5 1.5-1.1 7.5-1.6 
56 0°59.0 0°59.2 0°56.3 5.6 - 0.3 11.6 - 0.7 17.6 - 1.0 56 1°14.0 1°14.2 1°10.6 5.6 - 0.4 1.6 - 0.9 7.6 - 1.3 56 1°29.0 1°29.2 1°24.9 5.6-0.5 16-1.1 7.6 - 1.6 
57 0°59.3 0°59.4 0°56.6 5.7- 0.3 11.7 - 0.7 17.7 - 1.0 57 1°14.3 1°14.5 1°10.9 5.7-0.4 1.7-0.9 7.7-1.3 57 1°29.3 1°29.5 1°25.2 5.7-0.5 17-11 7.7- 1.6 
58 0°59.5 0°59.7 0°56.8 5.8 - 0.3 11.8 - 0.7 17.8 - 1.0 58 1°14.5 1°14.7 1°11. 5.8 - 0.4 1.8-0.9 7.8 - 1.3 58 1°29.5 1°29.7 1°25.4 5.8-0.5 1.8-1.1 7.8 - 1.6 
59 0°59.8 0°59.9 0°57.0 5.9 - 0.3 11.9 - 0.7 17.9 - 1.0 59 1°14.8 1°15.0 1°11.3 5.9-0.4 1.9-0.9 7.9-1.3 59 1°29.8 1°30.0 1°25.7 5.9-0.5 19-11 7.9-1.6 










































































Increments and Corrections 

















m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

6 Plan. 7 Plan. 8 Plan. 

0 1°30.0 30.2 1°25.9 0.0 - 0.0 6.0 - 0.7 12.0 - 1.3 0 1°45.0 1° 45.3 1°40.2 0.0 - 0.0 6.0 - 0.8 2.0- 1.5 0 2°00.0 2° 00.3 1°54.5 0.0 - 0.0 6.0 - 0.8 2.0 - 1.7 
1 1°30.3 °30.5 1°26.1 0.1 - 0.0 6.1 - 0.7 12.1 - 1.3 1 1°45.3 1°45.5 1°40.5 0.1 - 0.0 6.1 - 0.8 2.1-1.5 1 2°00.3 2° 00.6 1°54.8 0.1 - 0.0 6.1- 0.9 2.1-1.7 
2 1°30.5 °30.7 1°26.4 0.2 - 0.0 6.2 - 0.7 12.2 - 1.3 2 1°45.5 1°45.8 1°40.7 0.2 - 0.0 6.2 - 0.8 2.2-1.5 2 2°00.5 2° 00.8 1°55.0 0.2 - 0.0 6.2 - 0.9 2.2-1.7 
3 1°30.7 °31.0 1°26.6 0.3 - 0.0 6.3 - 0.7 12.3 - 1.3 3 1°45.8 1°46.0 1°40.9 0.3 - 0.0 6.3 - 0.8 2.3-1.5 3 2°00.8 2°01. 1°55.2 0.3 - 0.0 6.3 - 0.9 2.3-1.7 
4 1°31.0 “312 1°26.9 0.4 - 0.0 6.4 - 0.7 12.4- 1.3 4 1°46.0 1°46.3 1°41.2 0.4-0.1 6.4 - 0.8 2.4- 1.6 4 2°01.0 2°01.3 1° 555 0.4-0.1 6.4 - 0.9 2.4-1.8 
5 1°31.2 °31.5 1°27.1 0.5-0.1 6.5 - 0.7 12.5-1.4 5 1°46.2 1°46.5 1°41.4 0.5-0.1 6.5 - 0.8 2.5- 1.6 5 2°01.3 2°01.6 1°55.7 0.5-0.1 6.5- 0.9 2.5- 1.8 
6 1°31.5 °31.8 1°27.3 0.6- 0.1 6.6 - 0.7 12.6 - 1.4 6 1°46.5 1°46.8 1°41.6 0.6-0.1 6.6 - 0.8 2.6 - 1.6 6 2°01.5 2°01.8 1°56.0 0.6-0.1 6.6 - 0.9 2.6 - 1.8 
7 1°-30:7 °32.0 1°27.6 0.7-0.1 6.7 - 0.7 12.7- 1.4 7 1°46.7 1°47.0 1°41.9 0.7-0.1 6.7 - 0.8 2.7- 1.6 7 2°01.8 2°02. 1°56.2 0.7-0.1 6.7 - 0.9 2.7- 1.8 
8 1°32.0 &323 1°27.8 0.8-0.1 6.8 - 0.7 12.8 - 1.4 8 1°47.0 1°47.3 1°42.1 0.8-0.1 6.8 - 0.8 2.8 - 1.6 8 2°02.0 2°02,3 1°56.4 0.8- 0.1 6.8 - 1.0 2.8 - 1.8 
9 1°32.3 "325 1°28.0 0.9-0.1 6.9 - 0.7 12.9- 1.4 9 1°47.3 1°47.5 1°42.4 0.9-0.1 6.9 - 0.9 2.9 - 1.6 9 2°02.3 2° 02.6 1°56.7 0.9-0.1 6.9 - 1.0 2.9- 1.8 
10 1°32.5 °32.8 1°28.3 1.0-0.1 7.0 - 0.8 13.0 - 1.4 10 1°47.5 1°47.8 1°42.6 1.0-0.1 7.0 - 0.9 3.0 - 1.6 10 2°02.5 2° 02.8 1°56.9 1.0-0.1 7.0 - 1.0 3.0 - 1.8 
11 1°32.8 °33.0 1°28.5 1.1-0.1 7.1- 0.8 13.1- 1.4 11 1°47.8 1°48.0 1°42.8 1.1-0.1 7.1-0.9 3.1- 1.6 11 2°02.8 2°03. 1°57.2 1.1-0.2 7.1- 1.0 3.1- 1.9 
12 1°33.0 °33.3 1°28.8 1.2-0.1 7.2- 0.8 13.2 - 1.4 12 1°48.0 1°48.3 1°43.1 1.2-0.2 7.2-0.9 3.2- 1.6 12 2°03.0 2° 03.3 1°57.4 1.2-0.2 7.2- 1.0 3.2- 1.9 
13 1°33.3 °33.5 1°29.0 1.3 -0.1 7.3 - 0.8 13.3 - 1.4 13 1°48.3 1°48.5 1°4338 1.3 - 0.2 7.3 - 0.9 3.3-1.7 13 2°03.3 2° 03.6 1°57.6 1.3-0.2 7.3 - 1.0 3.3- 1.9 
14 1°33.5 °33.8 1°29.2 1.4 - 0.2 7.4-0.8 13.4-1.5 14 1°48.5 1°48.8 1°43.6 1.4-0.2 7.4-0.9 3.4-1.7 14 2°03.5 2° 03.8 1°57.9 14-0.2 7.4- 1.0 3.4-1.9 
15 1°33.8 °34.0 1°29.5 1.5-0.2 7.5- 0.8 13.5- 1.5 15 1°48.8 1°49.0 1°43.8 1.5-0.2 7.5-0.9 3.5-1.7 15 2°03.8 2°04. 1°58.1 1.5-0.2 7.5-1.1 3.5-1.9 
16 1°34.0 °34.3 1°29.7 1.6 - 0.2 7.6 - 0.8 13.6 - 1.5 16 1°49.0 1°49.3 1°44.0 1.6 - 0.2 7.6 - 0.9 3.6- 1.7 16 2°04.0 2° 04.3 1°58.4 1.6 - 0.2 7.6-1.1 3.6- 1.9 
17 1°34.3 °34.5 1°30.0 1.7 - 0.2 7.7-0.8 13.7- 1.5 17 1°49.3 1°49.5 1°44.3 1.7- 0.2 7.7- 1.0 3.7-1.7 17 2°04.2 2° 04.6 1°58.6 1.7-0.2 7.7-1.1 3.7- 1.9 
18 1°34.5 °34.8 1°30.2 1.8 - 0.2 7.8 - 0.8 13.8 - 1.5 18 1°49.5 1°49.8 1°44.5 1.8 - 0.2 7.8 - 1.0 3.8- 1.7 18 2°04.5 2°04.8 1°58.8 1.8-0.3 7.8-1.1 3.8 - 2.0 
19 1°34.8 °35.0 1°30.4 1.9-0.2 7.9- 0.9 13.9- 1.5 19 1°49.8 1°50.0 1°44.8 1.9-0.2 7.9 - 1.0 3.9-1.7 19 2°04.7 2°05. 1°59.1 1.9-0.3 7.9-1.1 3.9 - 2.0 
20 1°35.0 °35.3 1°30.7 2.0 - 0.2 8.0 - 0.9 14.0- 1.5 20 1°50.0 1°50.3 1°45.0 2.0 - 0.3 8.0 - 1.0 4.0- 1.8 20 2°05.0 2°05.3 1°59.3 2.0 - 0.3 8.0- 1.1 4.0 - 2.0 
21 1°35.2 °35.5 1°30.9 2.1- 0.2 8.1 - 0.9 14.1-1.5 21 1°50.2 1°50.6 1°45.2 2.1 - 0.3 8.1 - 1.0 4.1-1.8 21 2°05.2 2° 05.6 1°59.5 2.1 - 0.3 8.1-1.1 4.1- 2.0 
22 1°35.5 °35.8 1°31.1 2.2- 0.2 8.2 - 0.9 14.2-1.5 22 1°50.5 1°50.8 1?°455 2.2 - 0.3 8.2 - 1.0 4.2-1.8 22 2°05:.5 2°05.8 1°59.8 2.2 - 0.3 8.2- 1.2 4.2 - 2.0 
23 1°35.8 °36.0 1°31.4 2.3 - 0.2 8.3 - 0.9 14.3 - 1.5 23 1°50.8 1°51. 1°45.7 2.3 - 0.3 8.3 - 1.0 4.3-1.8 23 2°05.7 2°06. 2°00.0 2.3 - 0.3 8.3- 1.2 4.3 - 2.0 
24 1°36.0 °36.3 1°31.6 2.4 - 0.3 8.4 - 0.9 14.4 - 1.6 24 1°51.0 1°51.3 1°45.9 2.4 - 0.3 8.4-1.1 44-1.8 24 2°06.0 2° 06.3 2°00.3 2.4 - 0.3 8.4- 1.2 4.4 - 2.0 
25 1°36.3 °36.5 1°31.9 2.5 - 0.3 8.5 - 0.9 14.5 - 1.6 25 1°51.3 1°51.6 1°46.2 2.5 - 0.3 8.5-1.1 4.5-1.8 25 2° 06.2 2° 06.6 2°00.5 2.5 - 0.4 8.5- 1.2 4.5 - 2.1 
26 1°36.5 °36.8 1°32.1 2.6 - 0.3 8.6 - 0.9 14.6 - 1.6 26 1°51.5 1°51.8 1°46.4 2.6 - 0.3 8.6-1.1 4.6-1.8 26 2°06.5 2° 06.8 2°00.7 2.6 - 0.4 8.6 - 1.2 4.6 - 2.1 
27 1°36.8 °37.0 1°32:3 2.7 - 0.3 8.7 - 0.9 14.7 - 1.6 27 1°51.8 1°52. 1°46.7 2.7 - 0.3 8.7-1.1 4.7-1.8 27 2°06.7 2°07: 2°01.0 2.7 - 0.4 8.7- 1.2 4.7 - 2.1 
28 1°37.0 °37.3 1°32.6 2.8 - 0.3 8.8 - 1.0 14.8 - 1.6 28 1°52.0 1°52.3 1°46.9 2.8 - 0.4 8.8-1.1 4.8-1.9 28 2°07.0 2°07.3 2°01.2 2.8 - 0.4 8.8 - 1.2 4.8 - 2.1 
29 1°37.3 °37.5 1°32.8 2.9 - 0.3 8.9 - 1.0 14.9 - 1.6 29 1°52.3 1°52.6 1°47.1 2.9 - 0.4 8.9-1.1 4.9-1.9 29 2°07.2 2°07.6 2°01.5 2.9 - 0.4 8.9- 1.3 4.9 - 2.1 
30 1°37.5 °37.8 1°33.1 3.0 - 0.3 9.0- 1.0 15.0 - 1.6 30 1°52.5 1°52.8 1°47.4 3.0 - 0.4 9.0-1.1 5.0- 1.9 30 2°07.5 2°07.8 2°01.7 3.0 - 0.4 9.0 - 1.3 5.0- 2.1 
31 1°37.8 °38.0 1°33.3 3.1- 0.3 9.1- 1.0 15.1 - 1.6 31 1°52.7 1°53. 1°47.6 3.1- 0.4 9.1-1.1 5.1-1.9 31 2°07.8 2°08. 2°01.9 3.1- 0.4 9.1-1.3 5.1- 2.1 
32 1°38.0 °38.3 1°33.5 3.2 - 0.3 9.2- 1.0 15.2 - 1.6 32 1°53.0 1°53.3 1°47.9 3.2- 0.4 9.2-1.1 5.2-1.9 32 2°08.0 2° 08.3 2°02.2 3.2-0.5 9.2-1.3 5.2- 2.2 
33 1°38.3 °38.5 1°33.8 3.3 - 0.4 9.3- 1.0 15.3 - 1.7 33 1°53.3 1°53.6 1°48.1 3.3 - 0.4 9.3- 1.2 5.3-1.9 33 2°08.3 2° 08.6 2°02.4 3.3 - 0.5 9.3- 1.3 5.3 - 2.2 
34 1°38.5 °38.8 1°34.0 3.4- 0.4 9.4- 1.0 15.4-1.7 34 1°53.5 1°53.8 1°48.3 3.4-0.4 9.4-1.2 5.4-1.9 34 2°08.5 2° 08.9 2°02.6 3.4-0.5 9.4-1.3 5.4- 2.2 
35 1°38.7 °39.0 1°34.3 3.5 - 0.4 9.5- 1.0 15.5-1.7 35 1°53.7 1°54. 1°48.6 3.5 - 0.4 9.5- 1.2 5.5-1.9 35 2°08.8 2°09. 2°02.9 3.5-0.5 9.5-1.3 5.5 - 2.2 
36 1°39.0 °39.3 1°34.5 3.6 - 0.4 9.6- 1.0 15.6 - 1.7 36 1°54.0 1°54.3 1°48.8 3.6 - 0.5 9.6 - 1.2 5.6- 1.9 36 2°09.0 2°09.4 2°03.1 3.6 - 0.5 9.6 - 1.4 5.6 - 2.2 
37 1°39.3 °39.5 1°34.7 3.7- 0.4 9.7-1.1 15.7- 1.7 37 1°54.2 1°54.6 1°49.0 3.7-0.5 9.7-1.2 5.7 - 2.0 37 2°09.3 2°09.6 2° 03.4 3.7-0.5 9.7-1.4 5.7 - 2.2 
38 1°39.5 °39.8 1°35.0 3.8 - 0.4 9.8-1.1 15.8 - 1.7 38 1°54.5 1°54.8 1°49.3 3.8 - 0.5 9.8- 1.2 5.8 - 2.0 38 2°09.5 2°09.9 2° 03.6 3.8 - 0.5 9.8- 1.4 5.8 - 2.2 
39 1°39.8 °40.0 1°35.2 3.9 - 0.4 9.9-1.1 15.9 - 1.7 39 1°54.8 1°55. 1°49.5 3.9- 0.5 9.9- 1.2 5.9 - 2.0 39 2°09.8 2°10. 2° 03.8 3.9 - 0.6 9.9-1.4 5.9 - 2.3 
40 1°40.0 °40.3 1°35.4 4.0-0.4 10.0- 1.1 16.0 - 1.7 40 1°55.0 1°55.3 1°49.8 4.0- 0.5 0.0 - 1.3 6.0 - 2.0 40 2° 10.0 2°10.4 2°04.1 4.0 - 0.6 0.0 - 1.4 6.0 - 2.3 
41 1°40.3 °40.5 1°35.7 4.1-0.4 10.1- 1.1 16.1 - 1.7 41 1°55.3 1°55.6 1°50.0 4.1-0.5 0.1- 1.3 6.1 - 2.0 41 2°10.3 2° 10.6 2° 04.3 4.1 - 0.6 0.1- 1.4 6.1 - 2.3 
42 1°40.5 °40.8 1°35.9 4.2-0.5 10.2-1.1 16.2 - 1.8 42 1°555 1°55.8 1°50.2 4.2-0.5 0.2- 1.3 6.2 - 2.0 42 2°10.5 2°10.9 2° 04.6 4.2 - 0.6 0.2 - 1.4 6.2 - 2.3 
43 1°40.8 °41.0 1°36.2 4.3-0.5 10.3 - 1.1 16.3 - 1.8 43 1°55,8 1°56. 1°50.5 4.3-0.5 0.3 - 1.3 6.3 - 2.0 43 2°10.8 2°11. 2°04.8 4.3 - 0.6 0.3 - 1.5 6.3 - 2.3 
44 1°41.0 °41.3 1°36.4 44-0.5 10.4-1.1 16.4 - 1.8 44 1°56.0 1°56.3 1°50.7 4.4 -0.6 0.4-1.3 6.4 - 2.0 44 2°11.0 2°11.4 2°05.0 4.4 - 0.6 0.4- 1.5 6.4 - 2.3 
45 1°41.3 °41.5 1°36.6 4.5-0.5 10.5-1.1 16.5 - 1.8 45 1°56.3 1°56.6 1°51.0 4.5 - 0.6 0.5-1.3 6.5- 2.1 45 2°11.3 2°11.6 2°05.3 4.5 - 0.6 0.5- 1.5 6.5 - 2.3 
46 1°41.5 °41.8 1°36.9 4.6-0.5 10.6 - 1.1 16.6 - 1.8 46 1°56.5 1°56.8 1°51,2 4.6 - 0.6 0.6 - 1.3 6.6 - 2.1 46 2° 315 2°11.9 2°05.5 4.6 - 0.7 0.6 - 1.5 6.6 - 2.4 
47 1°41.8 °42.0 1°37.1 4.7-0.5 10.7 - 1.2 16.7 - 1.8 47 1°56.7 1°57. 1°51.4 4.7 - 0.6 0.7- 1.3 6.7- 2.1 47 2°11.7 2712. 2°05.7 4.7 - 0.7 0.7- 1.5 6.7 - 2.4 
48 1°42.0 °42.3 1°37.4 4.8-0.5 10.8 - 1.2 16.8 - 1.8 48 1°57.0 1°57.3 1°51.7 4.8 - 0.6 0.8 - 1.4 6.8 - 2.1 48 2°12.0 2°12.4 2°06.0 4.8 - 0.7 0.8- 1.5 6.8 - 2.4 
49 1°42.3 °42.5 1°37.6 4.9-0.5 10.9 - 1.2 16.9 - 1.8 49 1°57.3 1°57.6 1°51.9 4.9 - 0.6 0.9-1.4 6.9-2.1 49 2°12.2 2°12.6 2° 06.2 4.9 - 0.7 0.9- 1.5 6.9 - 2.4 
50 1°42.5 °42.8 1°37.8 5.0- 0.5 11.0 - 1.2 17.0 - 1.8 50 1°57.5 1°57.8 1°52.1 5.0 - 0.6 1.0-1.4 7.0- 2.1 50 2°12.5 2°12.9 2° 06.5 5.0 - 0.7 10-1. 7.0 - 2.4 
51 1°42.7 °43.0 1°38.1 5.1 - 0.6 11.1 - 1.2 17.1- 1.9 51 157-7 1°58. 1°52.4 5.1- 0.6 11-14 71-21 51 227 2°13. 2° 06.7 5.1-0.7 11-1. 7.1-2.4 
52 1° 43.0 °43.3 1°38.3 5.2 - 0.6 11.2 - 1.2 17.2- 1.9 52 1°58.0 1°58.3 1°52.6 5.2-0.7 1.2-1.4 7.2-2.1 52 2° 13.0 2°13.4 2° 06.9 5.2-0.7 12-1. 7.2- 2.4 
53 1°43.2 °43.5 1°38.5 5.3 - 0.6 11.3 - 1.2 17.3 - 1.9 53 1°58.2 1°58.6 1°52.9 5.3- 0.7 13-14 7.3 - 2.2 53 2°:13:2 2° 13.6 2°07.2 5.3 - 0.8 13-16 7.3- 2.5 
54 1°43.5 °43.8 1°38.8 5.4 - 0.6 11.4- 1.2 17.4-1.9 54 1°58.5 1°58.8 1°53.1 5.4-0.7 14-14 7.4 -2.2 54 2°13.5 2° 13.9 2°07.4 5.4-0.8 14-16 74-25 
55 1°43.8 °44.0 1°39.0 5.5 - 0.6 11.5 - 1.2 17.5 - 1.9 55 1°58.8 1°59. 1°53.3 5.5-0.7 15-14 7.5 - 2.2 55 2213-7 2°14. 2°07.7 5.5 -0.8 15-16 7.5-2.5 
56 1°44.0 °44.3 1°39.3 5.6 - 0.6 11.6 - 1.3 17.6 - 1.9 56 1°59.0 1°59.3 1°53.6 5.6 - 0.7 1.6-1.5 7.6 - 2.2 56 2°14.0 2°14.4 2°07.9 5.6 - 0.8 16-1. 7.6 - 2.5 
57 1°44.3 244.5 1°39.5 5.7 - 0.6 11.7 - 1.3 17.7 - 1.9 57 1°59.3 1°59.6 1°53.8 5.7-0.7 1.7-1.5 7.7 - 2.2 57 2°14.2 2°14.6 2°08.1 5.7 - 0.8 1.7-1.7 7.7- 2.5 
58 1°44.5 °44.8 1°39.7 5.8 - 0.6 11.8 - 1.3 17.8 - 1.9 58 1°59.5 1°59.8 1°54.1 5.8 - 0.7 1.8-1.5 7.8 - 2.2 58 2°14.5 2°14.9 2°08.4 5.8 - 0.8 1.8-1.7 7.8- 2.5 
59 1°44.8 °45.0 1°40.0 5.9 - 0.6 11.9 - 1.3 17.9 - 1.9 59 1°59.8 2°00. 1°54.3 5.9-0.7 1.9-1.5 7.9- 2.2 59 2°14.7 2°15. 2°08.6 5.9 - 0.8 1.9-1.7 7.9-2.5 




























































































Increments and Corrections 























m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

9 Plan. 10 Plan. 11 Plan. 

0 2° 15.0 2°15.4 2°08.8 0.0 - 0.0 6.0 - 0.9 12.0 - 1.9 0 2°30.0 2° 30.4 2° 23.2 0.0 - 0.0 6.0 - 1.0 2.0 - 2.1 0 2° 45.0 2°45.5 2° 37.5 0.0 - 0.0 6.0 - 1.2 2.0 - 2.3 
1 2°15.3 2°15.6 2°09.1 0.1 - 0.0 6.1 - 1.0 12.1-1.9 1 2° 30.3 2° 30.7 2° 23.4 0.1 - 0.0 6.1-1.1 2.1- 2.1 1 2° 45.3 2° 45.7 2°37.7 0.1 - 0.0 6.1- 1.2 2.1 - 2.3 
2 2°15.5 2°15.9 2°09.3 0.2 - 0.0 6.2 - 1.0 12.2- 1.9 2 2° 30.5 2° 30.9 2° 23.6 0.2 - 0.0 6.2-1.1 2.2-2.1 2 2° 45.5 2° 46.0 2° 38.0 0.2 - 0.0 6.2- 1.2 2.2 - 2.3 
3 2°15.8 2°16.1 2°09.6 0.3 - 0.0 6.3 - 1.0 12.3 - 1.9 3 2° 30.8 25312 2° 23.9 0.3-0.1 6.3-1.1 2.3 - 2.2 3 2° 45.8 2° 46.2 2° 38.2 0.3-0.1 6.3 - 1.2 2.3 - 2.4 
4 2° 16.0 2°16.4 2°09.8 0.4-0.1 6.4 - 1.0 12.4 - 2.0 4 2°31.0 2°31.4 2° 24.1 0.4-0.1 6.4-1.1 2.4- 2.2 4 2° 46.0 2° 46.5 2° 38.4 0.4-0.1 6.4- 1.2 2.4- 2.4 
5 2° 16.3 2° 16.6 2° 10.0 0.5-0.1 6.5 - 1.0 12.5 - 2.0 5 2°31.3 2°31.7 2° 24.4 0.5-0.1 6.5-1.1 2.5 - 2.2 5 2° 46.3 2° 46.7 2°38.7 0.5-0.1 6.5 - 1.2 2.5 - 2.4 
6 2°16.5 2° 16.9 2°10.3 0.6-0.1 6.6 - 1.0 12.6 - 2.0 6 2°31.5 2°31.9 2° 24.6 0.6-0.1 6.6 - 1.2 2.6 - 2.2 6 2° 46.5 2° 47.0 2°38.9 0.6 - 0.1 6.6 - 1.3 2.6 - 2.4 
7 2° 16.8 2°17.1 2°10.5 0.7-0.1 6.7-1.1 12.7 - 2.0 7 2°31.8 2° 32.2 2° 24.8 0.7-0.1 6.7 - 1.2 2.7 - 2.2 7 2° 46.8 2° 47.2 2° 39.2 0.7-0.1 6.7 - 1.3 2.7 - 2.4 
8 2°17.0 2°17.4 2°10.8 0.8-0.1 6.8- 1.1 12.8 - 2.0 8 2° 32.0 2°32.4 2° 25.41 0.8-0.1 6.8 - 1.2 2.8 - 2.2 8 2° 47.0 2° 47.5 2° 39.4 0.8 - 0.2 6.8 - 1.3 2.8 - 2.5 
9 2°17.3 2°17.6 2°11.0 0.9-0.1 6.9-1.1 12.9 - 2.0 9 2°32:3 2°32.7 2°25.3 0.9- 0.2 6.9- 1.2 2.9 - 2.3 9 2°47.3 2° 47.7 2° 39.6 0.9 - 0.2 6.9 - 1.3 2.9- 2.5 
10 2°17.5 2°17.9 2°11.2 1.0 - 0.2 7.0-1.1 13.0 - 2.1 10 2° 32.5 2° 32.9 2° 25.6 1.0 - 0.2 7.0- 1.2 3.0 - 2.3 10 2°47.5 2° 48.0 2°39.9 1.0- 0.2 7.0 - 1.3 3.0 - 2.5 
11 2°17.8 2°18.1 2°11.5 1.1 - 0.2 7.1-1.1 13.1- 2.1 11 2° 32.8 2° 33.2 2° 25.8 1.1-0.2 7.1-1.2 3.1 - 2.3 11 2° 47.8 2° 48.2 2° 40.1 1.1-0.2 7.1-1.4 3.1- 2.5 
12 2°18.0 2°18.4 2°11.7 1.2 - 0.2 7.2-1.1 13.2- 2.1 12 2° 33.0 2° 33.4 2° 26.0 1.2-0.2 7.2-1.3 3.2 - 2.3 12 2° 48.0 2° 48.5 2° 40.3 1.2-0.2 7.2-1.4 3.2- 2.5 
13 2°18.3 2°18.6 2°12.0 1.3 - 0.2 7.3- 1.2 13.3 - 2.1 13 2° 33.3 2° 33:7 2° 26.3 1.3 - 0.2 7.3- 1.3 3.3 - 2.3 13 2° 48.3 2°48.7 2° 40.6 1.3 -0.2 7.3- 1.4 3.3- 2.5 
14 2°18.5 2°18.9 2°19.2 1.4 - 0.2 7.4-1.2 13.4- 2.1 14 2°33.5 2°33.9 2° 26.5 1.4-0.2 7.4-1.3 3.4 - 2.3 14 2° 48.5 2° 49.0 2° 40.8 14-0.3 74-14 3.4 - 2.6 
15 2°18.8 2°19.1 2°12.4 1.5-0.2 7.5-1.2 13.5- 2.1 15 2° 33.8 2° 34.2 2° 26.7 15-03 7.5-1.3 3.5 - 2.4 15 2° 48.8 2° 49.2 2°41.1 15-03 7.5-1.4 3.5 - 2.6 
16 2°19.0 2°19.4 2°12.7 1.6 - 0.3 7.6- 1.2 13.6 - 2.2 16 2° 34.0 2° 34.4 2° 27.0 1.6-0.3 7.6 - 1.3 3.6 - 2.4 16 2° 49.0 2° 49.5 2°41.3 1.6-0.3 7.6-1.5 3.6 - 2.6 
17 2°19.3 2°19.6 2°12.9 1.7 - 0.3 7.7-1.2 13.7 - 2.2 17 2° 34.3 2°34.7 2° 27:2 1.7-0.3 7.7-1.3 3.7 - 2.4 17 2° 49.3 2°49.7 2415 1.7-0.3 7.7-1.5 3.7 - 2.6 
18 2°19.5 2°19.9 2°13.1 1.8 - 0.3 7.8- 1.2 13.8 - 2.2 18 2°34.5 2°34.9 2° 27:5 1.8-0.3 7.8-1.4 3.8 - 2.4 18 2°49.5 2°50.0 2° 41.8 1.8-0.3 7.8-1.5 3.8 - 2.6 
19 2°19.7 2°20.1 2°13.4 1.9-0.3 7.9-1.3 13.9 - 2.2 19 2° 34.8 2° 35:2 2°20 1.9-0.3 7.9-1.4 3.9 - 2.4 19 2°49.8 2°50.2 2° 42.0 1.9-0.4 7.9-1.5 3.9 - 2.7 
20 2° 20.0 2° 20.4 2° 13.6 2.0 - 0.3 8.0 - 1.3 14.0 - 2.2 20 2° 35.0 2°35.4 2° 27.9 2.0 - 0.3 8.0 - 1.4 4.0 - 2.4 20 2°50.0 2°50.5 2° 42.3 2.0 - 0.4 8.0- 1.5 4.0 - 2.7 
21 2° 20.2 2° 20.6 2°13.9 2.1- 0.3 8.1- 1.3 14.1 - 2.2 21 2° 35.2 2°35.7 2° 28.2 2.1-0.4 8.1- 1.4 4.1- 2.5 21 2°50.2 2°50.7 2° 42.5 2.1- 0.4 8.1- 1.6 4.1- 2.7 
22 2°20.5 2°20.9 2°14.1 2.2 - 0.3 8.2- 1.3 14.2 - 2.2 22 2°35.5 2°35.9 2° 28.4 2.2-0.4 8.2- 1.4 4.2 -2.5 22 2°50.5 2°51.0 2 ALT 2.2-0.4 8.2- 1.6 4.2 - 2.7 
23 2°20.7 2°21.1 2°14.3 2.3 - 0.4 8.3 - 1.3 14.3 - 2.3 23 2°35.7 2° 36.2 2° 28.7 2.3 - 0.4 8.3- 1.5 4.3 - 2.5 23 2°50.7 2°512 2° 43.0 2.3 - 0.4 8.3 - 1.6 4.3 - 2.7 
24 2° 21.0 2°21.4 2°14.6 2.4- 0.4 8.4- 1.3 14.4 - 2.3 24 2° 36.0 2° 36.4 2° 28.9 2.4-0.4 8.4-1.5 4.4-2.5 24 2°51.0 2°51.5 2° 43.2 2.4-0.5 8.4 - 1.6 4.4 - 2.8 
25 2° 21.2 2° 21.6 2°14.8 2.5 - 0.4 8.5- 1.3 14.5 - 2.3 25 2° 36.2 2° 36.7 2° 29.1 2.5- 0.4 8.5-1.5 4.5 - 2.5 25 2°51.2 2°51.7 2° 43.4 2.5-0.5 8.5 - 1.6 4.5 - 2.8 
26 2°21.5 2° 21.9 2°15.1 2.6 - 0.4 8.6 - 1.4 14.6 - 2.3 26 2° 36.5 2° 36.9 2° 29.4 2.6 - 0.5 8.6- 1.5 4.6 - 2.6 26 2°51.5 2°52.0 2° 43.7 2.6 - 0.5 8.6 - 1.6 4.6 - 2.8 
27 2° 21.7 2°22,.1 2°15.3 2.7 - 0.4 8.7- 1.4 14.7 - 2.3 27 2° 36.7 2°37.2 2° 29.6 2.7- 0.5 8.7-1.5 4.7 - 2.6 27 2°51.7 2°52.2 2° 43.9 2.7-0.5 8.7- 1.7 4.7 - 2.8 
28 2°22.0 2°22.4 2°15.5 2.8 - 0.4 8.8 - 1.4 14.8 - 2.3 28 2° 37.0 2°37.4 2° 29.8 2.8- 0.5 8.8- 1.5 4.8 - 2.6 28 2°52.0 2°52.5 2°44.2 2.8- 0.5 8.8- 1.7 4.8 - 2.8 
29 2° 22.2 2° 22.6 2°15.8 2.9-0.5 8.9- 1.4 14.9 - 2.4 29 2° 37.2 2° 37.7 2° 30.1 2.9-0.5 8.9- 1.6 4.9 - 2.6 29 2°52.2 2°52.7 2°44.4 2.9 - 0.6 8.9-1.7 4.9 - 2.9 
30 2° 22.5 2° 22.9 2° 16.0 3.0- 0.5 9.0- 1.4 15.0 - 2.4 30 2° 37.5 2° 37.9 2°30.3 3.0 - 0.5 9.0 - 1.6 5.0 - 2.6 30 2°52.5 2°53.0 2° 44.6 3.0 - 0.6 9.0- 1.7 5.0 - 2.9 
31 2° 22.8 2° 23.1 2°16.2 3.1-0.5 9.1-1.4 15.1- 2.4 31 2° 37.8 2° 38.2 2° 30.6 3.1-0.5 9.1- 1.6 5.1 - 2.6 31 2°52.8 2°53.2 2° 44.9 3.1 - 0.6 9.1-1.7 5.1- 2.9 
32 2° 23.0 2°23.4 2° 16.5 3.2-0.5 9.2-1.5 15.2 - 2.4 32 2° 38.0 2°38.4 2° 30.8 3.2 - 0.6 9.2- 1.6 5.2-2.7 32 2°53.0 2°53.5 2° 45.1 3.2 - 0.6 9.2-1.8 5.2 - 2.9 
33 2°23.3 2°23.6 2°16.7 3.3- 0.5 9.3-1.5 15.3 - 2.4 33 2° 38.3 2° 38.7 2°31.0 3.3 - 0.6 9.3 - 1.6 5.3 - 2.7 33 2°53.3 2°53.7 2° 45.4 3.3 - 0.6 9.3- 1.8 5.3 - 2.9 
34 2° 23.5 2° 23.9 2°17.0 3.4-0.5 9.4-1.5 15.4 - 2.4 34 2° 38.5 2° 38.9 2°31.3 3.4 - 0.6 9.4-1.6 5.4-2.7 34 2°53.5 2°54.0 2° 45.6 3.4-0.7 9.4-1.8 5.4 - 3.0 
35 2° 23.8 2° 24.1 2°17.2 3.5 - 0.6 9.5-1.5 15.5 - 2.5 35 2° 38.8 2° 39.2 2°31.5 3.5 - 0.6 9.5-1.7 5.5 - 2.7 35 2°53.8 2°54.2 2°45.8 3.5 - 0.7 9.5-1.8 5.5 - 3.0 
36 2° 24.0 2° 24.4 2°17.4 3.6 - 0.6 9.6-1.5 15.6 - 2.5 36 2° 39.0 2° 39.4 2°31.8 3.6 - 0.6 9.6-1.7 5.6 - 2.7 36 2°54.0 2°54.5 2°46.1 3.6 - 0.7 9.6- 1.8 5.6 - 3.0 
37 2° 24.3 2°24.6 2°17.7 3.7 - 0.6 9.7-1.5 15.7 - 2.5 37 2° 39.3 2°39.7 2° 32.0 3.7 - 0.6 9.7-1.7 5.7- 2.7 37 2°54.3 2°54.7 2° 46.3 3.7 - 0.7 9.7-1.9 5.7 - 3.0 
38 2° 24.5 2°24.9 2°17.9 3.8 - 0.6 9.8 - 1.6 15.8 - 2.5 38 2°39.5 2° 39.9 2° 32.2 3.8 - 0.7 9.8-1.7 5.8 - 2.8 38 2°54.5 2°55.0 2° 46.6 3.8 - 0.7 9.8-1.9 5.8 - 3.0 
39 2° 24.8 2°25.1 2°18.2 3.9 - 0.6 9.9 - 1.6 15.9 - 2.5 39 2° 39.8 2° 40.2 2° 32.5 3.9 - 0.7 9.9-1.7 5.9 - 2.8 39 2°54.8 2°55.2 2° 46.8 3.9 - 0.7 9.9-1.9 5.9 - 3.0 
40 2° 25.0 2°25.4 2°18.4 4.0 - 0.6 10.0 - 1.6 16.0 - 2.5 40 2° 40.0 2° 40.4 2°32.7 4.0 - 0.7 0.0 - 1.8 6.0 - 2.8 40 2°55.0 2°55.5 2°47.0 4.0 - 0.8 0.0 - 1.9 6.0 - 3.1 
41 2° 25.3 2°25.6 2°18.6 4.1- 0.6 10.1 - 1.6 16.1 - 2.5 41 2° 40.3 2° 40.7 2° 32.9 4.1-0.7 0.1- 1.8 6.1 - 2.8 41 2°55.3 2°55.7 2° 47.3 4.1- 0.8 0.1- 1.9 6.1- 3.1 
42 2°25.5 2°25.9 2°18.9 4.2-0.7 10.2 - 1.6 16.2 - 2.6 42 2° 40.5 2°40.9 2°33.2 4.2 -0.7 0.2-1.8 6.2 - 2.8 42 2°55.5 2°56.0 2°47:5 4.2 - 0.8 0.2 - 2.0 6.2- 3.1 
43 2°25.8 2°26.1 2°19.1 4.3-0.7 10.3 - 1.6 16.3 - 2.6 43 2° 40.8 2°41.2 2° 33.4 4.3 - 0.8 0.3 - 1.8 6.3 - 2.9 43 2°55.8 2°56.2 2°47.7 4.3 - 0.8 0.3 - 2.0 6.3 - 3.1 
44 2° 26.0 2° 26.4 2°19.3 44-0.7 10.4 - 1.6 16.4 - 2.6 44 2° 41.0 2° 41.4 2°33.7 44 -0.8 0.4-1.8 6.4 - 2.9 44 2°56.0 2°56.5 2° 48.0 4.4-0.8 0.4 - 2.0 6.4-3.1 
45 2° 26.3 2° 26.6 2°19.6 4.5-0.7 10.5 - 1.7 16.5 - 2.6 45 2° 41.3 2° 41.7 2° 33.9 4.5 - 0.8 0.5-1.8 6.5 - 2.9 45 2°56.3 2°56.7 2° 48.2 4.5 -0.9 0.5 - 2.0 6.5 - 3.2 
46 2° 26.5 2°26.9 2°19.8 4.6 -0.7 10.6 - 1.7 16.6 - 2.6 46 2°41.5 2°41.9 2° 34.1 4.6 - 0.8 0.6 - 1.9 6.6 - 2.9 46 2°56.5 2°57.0 2° 48.5 4.6 - 0.9 0.6 - 2.0 6.6 - 3.2 
47 2° 26.8 2°27.2 2°20.1 4.7-0.7 10.7 - 1.7 16.7 - 2.6 47 2°41.8 2°42.2 2° 34.4 4.7 - 0.8 0.7- 1.9 6.7 - 2.9 47 2°56.8 2°57.2 2° 48.7 4.7-0.9 0.7 - 2.1 6.7 - 3.2 
48 2° 27.0 2°27.4 2° 20.3 4.8 - 0.8 10.8 - 1.7 16.8 - 2.7 48 2° 42.0 2° 42.4 2° 34.6 4.8 - 0.8 0.8 - 1.9 6.8 - 2.9 48 2°57.0 2°57.5 2° 48.9 4.8 - 0.9 0.8 - 2.1 6.8 - 3.2 
49 2° 27.2 2°27.7 2° 20.5 4.9-0.8 10.9 - 1.7 16.9 - 2.7 49 2° 42.3 2° 42.7 2°34.9 4.9-0.9 0.9-1.9 6.9 - 3.0 49 2°57.3 2°57.7 2° 49.2 4.9-0.9 0.9 - 2.1 6.9 - 3.2 
50 2° 27.5 2° 27.9 2° 20.8 5.0 - 0.8 11.0 - 1.7 17.0 - 2.7 50 2° 42.5 2° 42.9 2°35.1 5.0 - 0.9 1.0-1.9 7.0 - 3.0 50 2°57.5 2°58.0 2° 49.4 5.0 - 1.0 1.0-2.1 7.0 - 3.3 
51 POET. 2°28.2 2°21.0 5.1- 0.8 11.1- 1.8 17.1 - 2.7 51 2°42.7 2° 43.2 2°35.3 5.1-0.9 1.1-1.9 7.1 - 3.0 51 2°57.7 2°58.2 2° 49.7 5.1-1.0 11-21 7.1 - 3.3 
52 2° 28.0 2°28.4 2°21.3 5.2- 0.8 11.2 - 1.8 17.2 - 2.7 52 2° 43.0 2°43.4 2° 35.6 5.2-0.9 1.2 - 2.0 7.2 - 3.0 52 2°58.0 2°58.5 2° 49.9 5.2-1.0 1.2-2.1 7.2 - 3.3 
53 2° 28.2 2° 28.7 2°21.5 5.3 - 0.8 11.3 - 1.8 17.3 - 2.7 53 2° 43.2 2° 43.7 2°35.8 5.3- 0.9 1.3 - 2.0 7.3 - 3.0 53 2°58.2 2°58.7 2°50.1 5.3- 1.0 1.3 - 2.2 7.3 - 3.3 
54 2° 28.5 2° 28.9 2°21.7 5.4-0.9 11.4- 1.8 17.4 - 2.8 54 2° 43.5 2° 43.9 2° 36.1 5.4-0.9 1.4 - 2.0 7.4 - 3.0 54 2°58.5 2°59.0 2°50.4 5.4-1.0 14-2.2 7.4 - 3.3 
55 2° 28.7 2° 29.2 2° 22.0 5.5 - 0.9 11.5 - 1.8 17.5 - 2.8 55 2° 43.7 2° 44.2 2° 36.3 5.5- 1.0 1.5 - 2.0 7.5-3.1 55 2°58.7 2°59.2 2°50.6 5.5-1.1 1.5-2.2 7.5-3.4 
56 2°29.0 2°29.4 2°22.2 5.6 - 0.9 11.6 - 1.8 17.6 - 2.8 56 2° 44.0 2°44.4 2° 36.5 5.6 - 1.0 1.6 - 2.0 7.6-3.1 56 2°59.0 2°59.5 2°50.8 5.6-1.1 1.6 - 2.2 7.6 - 3.4 
57 2°29.2 2°29.7 2°22:5 5.7- 0.9 11.7 - 1.9 17.7 - 2.8 57 2°44.2 2°44.7 2° 36.8 5.7- 1.0 1.7 - 2.0 7.7-3.1 57 2°59.2 2°59.7 2° 51.1 5.7-1.1 1.7-2.2 7.7-3.4 
58 2° 29.5 2° 29.9 2°22.7 5.8 - 0.9 11.8 - 1.9 17.8 - 2.8 58 2° 44.5 2° 44.9 2° 37.0 5.8 - 1.0 1.8-2.1 7.8-3.1 58 2°59.5 3°00.0 2°51.3 5.8-1.1 1.8- 2.3 7.8 - 3.4 
59 2° 29.7 2° 30.2 2° 22.9 5.9 - 0.9 11.9 - 1.9 17.9 - 2.8 59 2° 44.7 2° 45.2 2° 37.2 5.9- 1.0 1.9-2.1 7.9-3.1 59 2°59.7 3°00.2 2°51.6 5.9-1.1 1.9-2.3 7.9-3.4 










































































Increments and Corrections 
































m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

12 Plan. 13 Plan. 14 Plan. 

0 3° 00.0 3°00.5 2°51.8 0.0 - 0.0 6.0 - 1.3 12.0 - 2.5 0 3° 15.0 3° 15.5 3°06.1 0.0 - 0.0 6.0 - 1.4 2.0 - 2.7 0 3°30.0 3°30.6 3° 20.4 0.0 - 0.0 6.0 - 1.4 2.0 - 2.9 
1 3°00.3 3°00.7 2°52.0 0.1 - 0.0 6.1 - 1.3 12.1 - 2.5 1 3°15.3 3°15.8 3°06.4 0.1 - 0.0 6.1- 1.4 2.1 - 2.7 1 3°30.3 3°30.8 3° 20.7 0.1 - 0.0 6.1- 1.5 2.1 - 2.9 
2 3°00.5 3°01.0 2°52.3 0.2 - 0.0 6.2- 1.3 12.2 - 2.5 2 3°15.5 3° 16.0 3°06.6 0.2 - 0.0 6.2- 1.4 2.2- 2.7 2 3°30.5 3°31. 3° 20.9 0.2 - 0.0 6.2- 1.5 2.2 - 2.9 
3 3°00.8 3°01.2 2°52.5 0.3 - 0.1 6.3 - 1.3 12.3 - 2.6 3 3°15.8 3° 16.3 3°06.8 0.3 - 0.1 6.3 - 1.4 2.3 - 2.8 3 3° 30.8 3°31.3 32211 0.3-0.1 6.3- 1.5 2.3 - 3.0 
4 3°01.0 3°01.5 2°52.8 0.4-0.1 6.4- 1.3 12.4 - 2.6 4 3° 16.0 3°16.5 3°07.1 0.4-0.1 6.4- 1.4 2.4 - 2.8 4 3°31.0 3°31.6 3°21.4 0.4-0.1 6.4-1.5 2.4 - 3.0 
5 3°01.3 3°01.7 2°53.0 0.5-0.1 6.5-1.4 12.5 - 2.6 5 3°16.3 3°16.8 3°07.3 0.5-0.1 6.5-1.5 2.5 - 2.8 5 3°31.3 3°31.8 3°21.6 0.5-0.1 6.5 - 1.6 2.5 - 3.0 
6 3°01.5 3°02.0 2°53.2 0.6 - 0.1 6.6- 1.4 12.6 - 2.6 6 3°16.5 3°17.0 3°07.5 0.6 - 0.1 6.6- 1.5 2.6 - 2.8 6 3°31.5 3°32. 3°21.9 0.6-0.1 6.6 - 1.6 2.6 - 3.0 
7 3°01.8 3°02.2 2°53.5 0.7-0.1 6.7- 1.4 12.7 - 2.6 7 3°16.8 3°17.3 3°07.8 0.7 - 0.2 6.7-1.5 2.7 - 2.9 7 3°31.8 3°32.3 3°22.1 0.7 - 0.2 6.7 - 1.6 2.7-3.1 
8 3°02.0 3°02.5 2°53.7 0.8 - 0.2 6.8 - 1.4 12.8 - 2.7 8 3°17.0 3°17.5 3°08.0 0.8 - 0.2 6.8-1.5 2.8 - 2.9 8 3° 32.0 3° 32.6 3° 22.3 0.8 - 0.2 6.8 - 1.6 2.8 - 3.1 
9 3°02.3 3°02.7 2°53.9 0.9 - 0.2 6.9- 1.4 12.9 - 2.7 9 3°17.3 3°17.8 3°08.3 0.9- 0.2 6.9 - 1.6 2.9 - 2.9 9 3°32.3 3°32.8 3° 22.6 0.9 - 0.2 6.9 - 1.7 2.9- 3.1 
10 3°02.5 3° 03.0 2°54.2 1.0 - 0.2 7.0-1.5 13.0 - 2.7 10 3°17.5 3°18.0 3°08.5 1.0 - 0.2 7.0 - 1.6 3.0 - 2.9 10 3°32.5 3°33. 3°22.8 1.0- 0.2 7.0- 1.7 3.0- 3.1 
11 3°02.8 3° 03.2 2°54.4 1.1 -0.2 7.1-1.5 13.1 - 2.7 11 3°17.8 3°18.3 3°08.7 1.1-0.2 7.1- 1.6 3.1 - 2.9 11 3°32.8 3° 33.3 3° 23.1 1.1-0.3 7.1-1.7 3.1 - 3.2 
12 3°03.0 3°03.5 2°54.7 1.2-0.3 7.2-1.5 13.2 - 2.8 12 3°18.0 3°18.5 3°09.0 1.2-0.3 7.2- 1.6 3.2 - 3.0 12 3°33.0 3° 33.6 3° 23.3 1.2-0.3 7.2-1.7 3.2 - 3.2 
13 3° 03.3 3° 03.8 2°54.9 1.3 - 0.3 7.3-1.5 13.3 - 2.8 13 3°18.3 3°18.8 3°09.2 1.3 - 0.3 7.3 - 1.6 3.3 - 3.0 13 3° 33.3 3° 33.8 3° 23.5 1.3 - 0.3 7.3 -1.8 3.3 - 3.2 
14 3°03.5 3°04.0 2°55.1 1.4-0.3 7.4-1.5 13.4 - 2.8 14 3°18.5 3°19.0 3°09.5 14-0.3 74-1.7 3.4 - 3.0 14 3°33,5 3°34. 3° 23.8 14-0.3 7.4-1.8 3.4 - 3.2 
15 3°03.8 3°04.3 2°55.4 1.5 - 0.3 7.5- 1.6 13.5 - 2.8 15 3°18.8 3°19.3 3°09.7 1.5 - 0.3 7.5-1.7 3.5 - 3.0 15 3°33.8 3°34.3 3°24.0 1.5 - 0.4 7.5-1.8 3.5 - 3.3 
16 3°04.0 3°04.5 2°55.6 1.6 - 0.3 7.6 - 1.6 13.6 - 2.8 16 3°19.0 3°19.5 3°09.9 1.6 - 0.4 7.6- 1.7 3.6 - 3.1 16 3°34.0 3°34.6 3°24.3 1.6 - 0.4 7.6- 1.8 3.6 - 3.3 
17 3°04.2 3°04.8 2°55.9 1.7 - 0.4 7.7-1.6 13.7 - 2.9 17 3°19.3 3°19.8 3°10.2 1.7-0.4 7.7-1.7 3.7-3.1 17 3° 34.3 3°34.8 3°245 1.7-0.4 7.7-1.9 3.7 - 3.3 
18 3° 04.5 3°05.0 2°56.1 1.8-0.4 7.8 - 1.6 13.8 - 2.9 18 3°19.5 3° 20.0 3°10.4 1.8 - 0.4 7.8- 1.8 3.8- 3.1 18 3°34.5 3°35. 3° 24.7 1.8-0.4 7.8- 1.9 3.8 - 3.3 
19 3°04.7 3°05.3 2°56.3 1.9-0.4 7.9- 1.6 13.9 - 2.9 19 3°19.7 3° 20.3 3°10.7 1.9 - 0.4 7.9-1.8 3.9 - 3.1 19 3° 34.8 3° 35.3 3° 25.0 1.9- 0.5 7.9-1.9 3.9 - 3.4 
20 3°05.0 3°05.5 2°56.6 2.0 - 0.4 8.0- 1.7 14.0 - 2.9 20 3°20.0 3°20.5 3°10.9 2.0 - 0.5 8.0- 1.8 4.0 - 3.1 20 3°35.0 3°35.6 3°25.2 2.0 - 0.5 8.0- 1.9 4.0 - 3.4 
21 3°05.2 3°05.8 2°56.8 2.1- 0.4 8.1-1.7 14.1 - 2.9 21 3° 20.2 3° 20.8 3°11.1 2.1-0.5 8.1- 1.8 4.1 - 3.2 21 3°35.2 3°35.8 3°25.4 2.1-0.5 8.1 - 2.0 4.1 - 3.4 
22 3°05.5 3°06.0 2°57.0 2.2-0.5 8.2- 1.7 14.2 - 3.0 22 3° 20.5 3°21.0 3°11.4 2.2-0.5 8.2- 1.8 4.2 - 3.2 22 3°35.5 3°36. 3°25.7 2.2-0.5 8.2 - 2.0 4.2 - 3.4 
23 3°05.7 3°06.3 2°57.3 2.3 - 0.5 8.3- 1.7 14.3 - 3.0 23 3° 20.7 3°21.3 3°11.6 2.3 - 0.5 8.3-1.9 4.3 - 3.2 23 3°35.7 3° 36.3 3° 25.9 2.3 - 0.6 8.3 - 2.0 4.3 - 3.5 
24 3° 06.0 3°06.5 2°57.5 2.4-0.5 8.4-1.8 14.4 - 3.0 24 3°21.0 3°21.5 3°11.8 2.4-0.5 8.4-1.9 4.4 - 3.2 24 3°36.0 3° 36.6 3° 26.2 2.4 - 0.6 8.4 - 2.0 4.4 - 3.5 
25 3°06.2 3°06.8 2°57.8 2.5-0.5 8.5-1.8 14.5 - 3.0 25 3°21.2 3°21.8 3°12.1 2.5 - 0.6 8.5-1.9 4.5 - 3.3 25 3°36.2 3°36.8 3°26.4 2.5 - 0.6 8.5- 2.1 4.5 - 3.5 
26 3°06.5 3°07.0 2°58.0 2.6 - 0.5 8.6- 1.8 14.6 - 3.0 26 3°21.5 3°22. 3°12.3 2.6 - 0.6 8.6- 1.9 4.6 - 3.3 26 3°36.5 3°37. 3° 26.6 2.6 - 0.6 8.6 - 2.1 4.6 - 3.5 
27 3° 06.7 3°07.3 2°58.2 2.7 - 0.6 8.7- 1.8 14.7-3.1 27 S°2L7 3°22.3 3°12.6 2.7 - 0.6 8.7 - 2.0 4.7 - 3.3 27 3°36.7 3°37.3 3° 26.9 2.7 - 0.7 8.7- 2.1 4.7 - 3.6 
28 3°07.0 3°07.5 2°58.5 2.8 - 0.6 8.8- 1.8 14.8 - 3.1 28 3° 22.0 3°22.6 3°12.8 2.8 - 0.6 8.8 - 2.0 4.8 - 3.3 28 3°37.0 3° 37.6 3°27. 2.8 - 0.7 8.8- 2.1 4.8 - 3.6 
29 3°07.2 3°07.8 2°58.7 2.9 - 0.6 8.9- 1.9 14.9 - 3.1 29 3° 22.2 3° 22.8 3°13.0 2.9 - 0.7 8.9 - 2.0 4.9 - 3.4 29 3°37.2 3°37.8 3°27.4 2.9- 0.7 8.9 - 2.2 4.9 - 3.6 
30 3°07.5 3°08.0 2°59.0 3.0 - 0.6 9.0- 1.9 15.0 - 3.1 30 3°22.5 3°23, 3° 13.3 3.0 - 0.7 9.0 - 2.0 5.0 - 3.4 30 3°37.5 3°38. 3°27.6 3.0 - 0.7 9.0 - 2.2 5.0 - 3.6 
31 3°07.8 3°08.3 2°59.2 3.1 - 0.6 9.1-1.9 15.1-3.1 31 3° 22.8 3° 23.3 3°13.5 3.1- 0.7 9.1 - 2.0 5.1- 3.4 31 3°37.8 3° 38.3 3°27.8 3.1- 0.7 9.1- 2.2 5.1 - 3.6 
32 3° 08.0 3°08.5 2°59.4 3.2 - 0.7 9.2-1.9 15.2 - 3.2 32 3° 23.0 3° 23.6 3°13.8 3.2- 0.7 9.2-2.1 5.2-3.4 32 3°38.0 3° 38.6 3° 28.1 3.2 - 0.8 9.2- 2.2 5.2-3.7 
33 3°08.3 3° 08.8 2°59.7 3.3 - 0.7 9.3-1.9 15.3 - 3.2 33 3° 23.3 3° 23.8 3°14.0 3.3 - 0.7 9.3- 2.1 5.3 - 3.4 33 3° 38.3 3° 38.8 3° 28.3 3.3 - 0.8 9.3 - 2.2 5.3- 3.7 
34 3°08.5 3°09.0 2°59.9 3.4-0.7 9.4 - 2.0 15.4 - 3.2 34 3°23.5 3°24, 3°14.2 3.4- 0.8 94-21 5.4-3.5 34 3°38.5 3°39. 3° 28.5 3.4 - 0.8 9.4 - 2.3 5.4-3.7 
35 3°08.8 3°09.3 3°00.2 3.5 - 0.7 9.5 - 2.0 15.5 - 3.2 35 3°23.8 3° 24.3 3°14.5 3.5 - 0.8 9.5-2.1 5.5 - 3.5 35 3°38.8 3°39.3 3°28.8 3.5 - 0.8 9.5 - 2.3 5.5- 3.7 
36 3°09.0 3°09.5 3°00.4 3.6 - 0.8 9.6 - 2.0 15.6 - 3.3 36 3°24.0 3°24.6 3°14.7 3.6 - 0.8 9.6 - 2.2 5.6 - 3.5 36 3°39.0 3°39.6 3°29.0 3.6 - 0.9 9.6 - 2.3 5.6 - 3.8 
37 3°09.3 3°09.8 3°00.6 3.7 - 0.8 9.7 - 2.0 15.7 - 3.3 37 3° 24.3 3° 24.8 3°14.9 3.7 - 0.8 9.7 - 2.2 5.7-3.5 37 3°39.3 3°39.8 3° 29.3 3.7 - 0.9 9.7 - 2.3 5.7 - 3.8 
38 3°09.5 3°10.0 3°00.9 3.8 - 0.8 9.8 - 2.0 15.8 - 3.3 38 3° 24.5 32.25: 3°15.2 3.8 - 0.9 9.8 - 2.2 5.8 - 3.6 38 3°39.5 3°40. 3° 29.5 3.8 - 0.9 9.8 - 2.4 5.8 - 3.8 
39 3°09.8 3°10.3 3°O1.1 3.9 - 0.8 9.9-2.1 15.9 - 3.3 39 3°24.8 3°25.3 3°15.4 3.9 - 0.9 9.9 - 2.2 5.9 - 3.6 39 3°39.8 3°40.4 3°29.7 3.9 - 0.9 9.9- 2.4 5.9 - 3.8 
40 3°10.0 3°10.5 3°01.3 4.0 - 0.8 10.0 - 2.1 16.0 - 3.3 40 3°25.0 3°25.6 3°15.7 4.0 - 0.9 0.0 - 2.3 6.0 - 3.6 40 3°40.0 3°40.6 3°30.0 4.0- 1.0 0.0 - 2.4 6.0 - 3.9 
41 3°10.3 3°10.8 3°01.6 4.1-0.9 10.1 - 2.1 16.1 - 3.4 41 3°25.2 3°25.8 3°15.9 4.1-0.9 0.1 - 2.3 6.1 - 3.6 41 3° 40.3 3° 40.9 3° 30.2 4.1-1.0 0.1 - 2.4 6.1 - 3.9 
42 3°10.5 3°11.0 3°01.8 4.2-0.9 10.2 - 2.1 16.2 - 3.4 42 3° 25.5 3°26. 3°16.1 4.2-0.9 0.2 - 2.3 6.2 - 3.6 42 3°40.5 3°41. 3° 30.5 4.2-1.0 0.2 - 2.5 6.2 - 3.9 
43 3°10.8 3°11.3 3°02.1 4.3-0.9 10.3 - 2.1 16.3 - 3.4 43 3°25.8 3° 26.3 3° 16.4 4.3-1.0 0.3 - 2.3 6.3 - 3.7 43 3° 40.8 3°41.4 3° 30.7 4.3 - 1.0 0.3 - 2.5 6.3 - 3.9 
44 3°11.0 3°11.5 3°02.3 4.4-0.9 10.4 - 2.2 16.4 - 3.4 44 3° 26.0 3° 26.6 3°16.6 44-1.0 0.4 - 2.3 6.4 - 3.7 44 3°41.0 3°41.6 3°30.9 44-1.1 0.4 - 2.5 6.4 - 4.0 
45 3°11.3 3°11.8 3°02.5 4.5-0.9 10.5 - 2.2 16.5 - 3.4 45 3° 26.3 3° 26.8 3°16.9 4.5-1.0 0.5 - 2.4 6.5 - 3.7 45 3°41.3 3°41.9 3°31.2 4.5-1.1 0.5 - 2.5 6.5 - 4.0 
46 3°11.5 3°12.0 3°02.8 4.6 - 1.0 10.6 - 2.2 16.6 - 3.5 46 3° 26.5 3°27. S171 4.6-1.0 0.6 - 2.4 6.6 - 3.7 46 3°41.5 3°42. 3°31.4 4.6-1.1 0.6 - 2.6 6.6 - 4.0 
47 3° 1,7 3°12:3 3°03.0 4.7-1.0 10.7 - 2.2 16.7 - 3.5 47 3° 26.8 3°27.3 3° 17.3 4.7-1.1 0.7 - 2.4 6.7 - 3.8 47 3°41.8 3°42.4 3°31.6 4.7-1.1 0.7 - 2.6 6.7 - 4.0 
48 3°12.0 3°12.5 3°03.3 4.8 - 1.0 10.8 - 2.3 16.8 - 3.5 48 3° 27.0 3° 27.6 3°17.6 4.8-1.1 0.8 - 2.4 6.8 - 3.8 48 3° 42.0 3° 42.6 3°31.9 4.8-1.2 0.8 - 2.6 6.8- 4.1 
49 3°12.2 3°12.8 3°03.5 4.9- 1.0 10.9 - 2.3 16.9 - 3.5 49 3° 27.2 3° 27.8 3°17.8 4.9-1.1 0.9 - 2.5 6.9 - 3.8 49 3°42.3 3° 42.9 3°32.1 4.9-1.2 0.9 - 2.6 6.9-4.1 
50 3°12.5 3°13.0 3°03.7 5.0 - 1.0 11.0 - 2.3 17.0 - 3.5 50 3°27.5 3° 28. 3°18.0 5.0-1.1 1.0-2.5 7.0 - 3.8 50 3°42.5 3°43. 3°32.4 5.0-1.2 1.0 - 2.7 7.0-4.1 
51 3°12.7 3°13.3 3°04.0 5.1-1.1 11.1 - 2.3 17.1 - 3.6 51 3° 27.7 3° 28.3 3°18.3 5.1-1.1 1.1-2.5 7.1- 3.8 51 3°42.7 3°43.4 3° 32.6 5.1-1.2 1.1-2.7 7.1-4.1 
52 3°13.0 3°13.5 3°04.2 5.2-1.1 11.2 - 2.3 17.2 - 3.6 52 3° 28.0 3° 28.6 3°18.5 5.2-1.2 1.2-2.5 7.2 - 3.9 52 3° 43.0 3° 43.6 3° 32.8 5.2-1.3 1.2-2.7 7.2-4.2 
53 3°13.2 3°13.8 3°04.4 5.3-1.1 11.3 - 2.4 17.3 - 3.6 53 3° 28.2 3° 28.8 3°18.8 5.3-1.2 1.3 -2.5 7.3 - 3.9 53 3° 43.2 3° 43.9 3°33.1 5.3-1.3 1.3-2.7 7.3 - 4.2 
54 3°13.5 3°14.0 3°04.7 5.4-1.1 11.4 - 2.4 17.4 - 3.6 54 3° 28.5 3°29. 3°19.0 5.4-1.2 1.4 -2.6 7.4 - 3.9 54 3° 43.5 3°44. 3°33.3 5.4-1.3 14-28 7.4-4.2 
55 3°13.7 3°14.3 3°04.9 5.5-1.1 11.5 - 2.4 17.5 - 3.6 55 3° 28.7 3° 29.3 3°19.2 5.5-1.2 1.5 -2.6 7.5 - 3.9 55 3°43.7 3° 44.4 3°33.6 5.5-1.3 15-28 7.5-4.2 
56 3°14.0 3°14.5 3°05.2 5.6- 1.2 11.6 - 2.4 17.6 - 3.7 56 3° 29.0 3°29.6 3°19.5 5.6- 1.3 1.6 - 2.6 7.6 - 4.0 56 3°44.0 3° 44.6 3° 33.8 5.6-1.4 1.6 - 2.8 7.6 - 4.3 
57 3°14.2 3°14.8 3°05.4 5.7-1.2 11.7 - 2.4 17.7 - 3.7 57 3° 29.2 3°29.8 3°19.7 5.7-1.3 1.7 - 2.6 7.7- 4.0 57 3°44.2 3° 44.9 3° 34.0 5.7-1.4 1.7-2.8 7.7-4.3 
58 3°14.5 3°15.0 3°05.6 5.8 - 1.2 11.8 - 2.5 17.8 - 3.7 58 3°29.5 3°30. 3° 20.0 5.8- 1.3 1.8 - 2.7 7.8 - 4.0 58 3°44.5 3°45. 3°34.3 5.8-1.4 1.8- 2.9 7.8 - 4.3 
59 3°14.7 3°15.3 3°05.9 5.9- 1.2 11.9 - 2.5 17.9 - 3.7 59 3° 29.7 3° 30.3 3° 20.2 5.9-1.3 1.9-2.7 7.9 - 4.0 59 3°44.7 3°45.4 3°34.5 5.9-1.4 1.9-2.9 7.9- 4.3 







































































Increments and Corrections 











m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

15 Plan. 16 Plan. 17 Plan. 

0 3°45.0 3° 45.6 3°34.8 0.0 - 0.0 6.0 - 1.6 12.0-3.1|| 0 4°00.0 4°00.7 3°49.1 0.0 - 0.0 6.0 - 1.7 2.0-3.3|| 0 4°15.0 4°15.7 4°03.4 0.0 - 0.0 6.0- 1.8 2.0- 3.5 
1 3°45.2 3°45.9 3°35.0 0.1 - 0.0 6.1- 1.6 121-3.1]] 1 4°00.2 4°00.9 3°49.3 0.1 - 0.0 6.1-1.7 2.1-3.3]] 1 4°15.2 4°15.9 4° 03.6 0.1 - 0.0 6.1-1.8 2.1-3.5 
2 3°45.5 3°46.1 3°35.2 0.2-0.1 6.2-1.6 12.2-3.2|]| 2 4°00.5 4°01.2 3°49.5 0.2-0.1 6.2-17 2.2-3.4]] 2 4°15.5 4°16.2 4°03.9 0.2-0.1 6.2-1.8 2.2 - 3.6 
3 3°45.8 3°46.4 3°35.5 0.3 - 0.1 6.3- 1.6 12.3-3.2|| 3 4° 00.8 4°01.4 3°49.8 0.3-0.1 6.3-17 2.3-3.4]] 3 4°15.8 4°16.4 4°04.1 0.3-0.1 6.3-18 2.3 - 3.6 
4 3°46.0 3°46.6 3°35.7 0.4-0.1 6.4-17 12.4-3.2|| 4 4°01.0 4°01.7 3°50.0 0.4- 0.1 6.4-18 2.4-3.4]] 4 4°16.0 4°16.7 4°04.3 0.4-0.1 6.4-1.9 2.4 - 3.6 
5 3° 46.2 3° 46.9 3°35.9 0.5 - 0.1 6.5-1.7 12.5-3.2|| 5 4°01.2 4°01.9 3°50.3 0.5-0.1 6.5-18 2.5-3.4]] 5 4°16.2 4°17.0 4° 04.6 0.5-0.1 6.5-1.9 2.5 - 3.6 
6 3°46.5 3°47.1 3°36.2 0.6 - 0.2 6.6-1.7 12.6 -3.3|| 6 4°01.5 4°02.2 3°50.5 0.6 - 0.2 6.6 - 1.8 2.6-3.5|] 6 4°16.5 4°17.2 4° 04.8 0.6 - 0.2 6.6 - 1.9 2.6 - 3.7 
7 3°46.8 3°47.4 3°36.4 0.7 - 0.2 6.7-17 12.7-3.3|| 7 4°01.8 4°02.4 3°50.7 0.7 - 0.2 6.7-18 2.7-3.5|| 7 4°16.8 4°17.5 4°05.1 0.7 - 0.2 6.7 - 2.0 2.7 - 3.7 
8 3°47.0 3°47.6 3°36.7 0.8 - 0.2 6.8-1.8 12.8-3.3]]| 8 4°02.0 4°02.7 3°51.0 0.8 - 0.2 6.8-1.9 2.8-3.5]] 8 4°17.0 4°17.7 4°05.3 0.8 - 0.2 6.8 - 2.0 2.8 - 3.7 
9 3°47.3 3°47.9 3°36.9 0.9 - 0.2 6.9-1.8 12.9-3.3]| 9 4°02.2 4°02.9 3°51.2 0.9 - 0.2 6.9 - 1.9 2.9-3.5|| 9 4°17.2 4°18.0 4°05.5 0.9 - 0.3 6.9 - 2.0 2.9 - 3.8 
10 3°47.5 3°48.1 3°37.1 1.0 - 0.3 7.0-18 13.0-3.4|] 10 4°02.5 4°03.2 3°51.5 1.0 - 0.3 7.0-1.9 3.0-3.6]] 10 4°17.5 4°18.2 4°05.8 1.0- 0.3 7.0 - 2.0 3.0 - 3.8 
11 3°47.7 3°48.4 3°37.4 11-03 71-18 13.1-3.4]] 11 4°02.8 4°03.4 3°51.7 11-03 7.1-2.0 3.1-3.6]] 11 4°17.8 4°18.5 4°06.0 11-03 ls 21 3.1-3.8 
12 3°48.0 3°48.6 3°37.6 1.2-0.3 7.2-19 13.2-3.4|] 12 4° 03.0 4°03.7 3°51.9 1.2-0.3 7.2-2.0 3.2-3.6]|]| 12 4°18.0 4°18.7 4° 06.2 1.2- 0.4 7.2-21 3.2 - 3.9 
13 3°48.3 3°48.9 3°37.9 13-03 7.3-19 13.3 -3.4|] 13 4°03.2 4°03.9 3°52.2 1.3-0.4 7.3 - 2.0 3.3-3.7|] 13 4°18.2 4°19.0 4°06.5 1.3 - 0.4 7.3-21 3.3-3.9 
14 3°48.5 3°49.1 3°38.1 14-0.4 74-19 13.4-3.5|| 14 4°03.5 4°04.2 3°52.4 1.4 -0.4 7.4 -2.0 3.4-3.7|] 14 4°18.5 4°19.2 4°06.7 1.4 - 0.4 7.4-2.2 3.4 - 3.9 
15 3° 48.8 3°49.4 3°38.3 1.5-0.4 7.5-1.9 13.5 - 3.5 15 4°03.8 4°04.4 3°52.6 1.5 - 0.4 7.5-2.1 3.5 - 3.7 15 4°18.8 4°19.5 4°07.0 1.5-0.4 7.5 - 2.2 3.5 - 3.9 
16 3°49.0 3°49.6 3°38.6 1.6-0.4 7.6 - 2.0 13.6-3.5|| 16 4°04.0 4°04.7 3°52.9 1.6 - 0.4 7.6-2.1 3.6-3.7|] 16 4°19.0 4°19.7 4°07.2 1.6 - 0.5 7.6 - 2.2 3.6 - 4.0 
17 3°49.3 3°49.9 3°38.8 1.7-0.4 7.7 - 2.0 13.7-3.5|| 17 4°04.3 4°04.9 3°53.1 17-05 7.7-21 3.7-3.8|] 17 4°19.3 4°20.0 4°07.4 1.7-0.5 7.7-2.2 3.7- 4.0 
18 3°49.5 3°50.1 3°39.0 1.8-0.5 7.8 - 2.0 13.8 - 3.6|]| 18 4°04.5 4°05.2 3°53.4 1.8 - 0.5 7.8-21 3.8-3.8]] 18 4°19.5 4°20.2 4°07.7 1.8 - 0.5 7.8 - 2.3 3.8- 4.0 
19 3°49.8 3°50.4 3°39.3 1.9-0.5 7.9 - 2.0 13.9 - 3.6] | 19 4°04.7 4°05.4 3°53.6 1.9-0.5 7.9-2.2 3.9-3.8]] 19 4°19.7 4°20.5 4°07.9 1.9 - 0.6 7.9 - 2.3 3.9-41 
20 3°50.0 3°50.6 3°39.5 2.0 - 0.5 8.0- 2.1 14.0 - 3.6] | 20 4°05.0 4°05.7 3°53.8 2.0 - 0.6 8.0 - 2.2 4.0 - 3.9|] 20 4°20.0 4°20.7 4° 08.2 2.0 - 0.6 8.0 - 2.3 4.0- 4.1 
21 3°50.2 3°50.9 3°39.8 2.1-0.5 81-21 14.1-3.6|] 21 4°05.3 4°05.9 3°54.1 2.1 - 0.6 812.2 4.1-3.9|]} 21 4°20.3 4°21.0 4° 08.4 2.1-0.6 8.1- 2.4 4.1-4.1 
22 3°50.5 3°51.1 3°40.0 2.2 - 0.6 8.2-2.1 14.2-3.7|]| 22 4°05.5 4°06.2 3°54.3 2.2 - 0.6 8.2 - 2.3 4.2-3.9|]| 22 4°20.5 4°21.2 4° 08.6 2.2 - 0.6 8.2-2.4 4.2-4.1 
23 3°50.7 3°51.4 3°40.2 2.3 - 0.6 8.3-2.1 14.3 -3.7| | 23 4°05.7 4°06.4 3°54.6 2.3 - 0.6 8.3 - 2.3 4.3 -3.9|] 23 4°20.7 4°21.5 4°08.9 2.3-0.7 8.3-2.4 4.3 - 4.2 
24 3°51.0 3°51.6 3°40.5 2.4 - 0.6 8.4-2.2 14.4-3.7|| 24 4°06.0 4°06.7 3°54.8 2.4 -0.7 8.4 - 2.3 4.4-4.0|] 24 4°21.0 4°21.7 4°09.1 2.4-0.7 8.4-2.5 4.4- 4.2 
25 3°51.2 3°51.9 3°40.7 2.5 - 0.6 8.5-2.2 14.5-3.7|] 25 4°06.3 4°06.9 3°55.0 2.5-0.7 8.5 - 2.3 4.5-4.0|] 25 4°21.3 4°22.0 4°09.3 2.5-0.7 8.5 - 2.5 4.5 - 4.2 
26 3°51.5 3°52.1 3°41.0 2.6 - 0.7 8.6 - 2.2 14.6 - 3.8] | 26 4°06.5 4°07.2 3°55.3 2.6 - 0.7 8.6 - 2.4 4.6-4.0|| 26 4°21.5 4°22.2 4°09.6 2.6 - 0.8 8.6 - 2.5 4.6 - 4.3 
27 3°51.8 3°52.4 3°41.2 2.7-0.7 8.7 - 2.2 14.7 -3.8|| 27 4°06.7 4°07.4 3°55.5 2.7-0.7 8.7 - 2.4 4.7-4.0|| 27 4°21.7 4°22.5 4°09.8 2.7-0.8 8.7-2.5 4.7 - 4.3 
28 3°52.0 3°52.6 3°41.4 2.8 - 0.7 8.8 - 2.3 14.8 - 3.8] | 28 4°07.0 4°07.7 3°55.7 2.8 - 0.8 8.8 - 2.4 4.8-4.1]|] 28 4°22.0 4°22.7 4°10.1 2.8 - 0.8 8.8 - 2.6 4.8 - 4.3 
29 3°52.2 3°52.9 3°41.7 2.9 - 0.7 8.9 - 2.3 14.9 - 3.8] | 29 4°07.3 4°07.9 3°56.0 2.9 - 0.8 8.9 - 2.4 4.9-4.1]] 29 4°22.3 4° 23.0 4°10.3 2.9-0.8 8.9 - 2.6 4.9 - 4.3 
30 3°52.5 3°53.1 3°41.9 3.0 - 0.8 9.0 - 2.3 15.0- 3.9] |] 30 4°07.5 4°08.2 3°56.2 3.0 - 0.8 9.0 - 2.5 5.0-4.1]] 30 4°22.5 4° 23.2 4°10.5 3.0-0.9 9.0 - 2.6 5.0- 4.4 
31 3°52.8 3°53.4 3°42.1 3.1-0.8 9.1-2.4 15.1-3.9]] 31 4°07.7 4°08.4 3°56.5 3.1-0.9 9.1-2.5 5.1-4.2]] 31 4°22.7 4°23.5 4°10.8 3.1-0.9 9.1-2.7 5.1-4.4 
32 3°53.0 3°53.6 3°42.4 3.2-0.8 9.2-2.4 15.2-3.9|] 32 4°08.0 4°08.7 3°56.7 3.2-0.9 9.2-2.5 5.2-4.2]] 32 4°23.0 4°23.7 4°11.0 3.2-0.9 9.2-2.7 5.2-4.4 
33 3°53.2 3°53.9 3°42.6 3.3 - 0.9 9.3-2.4 15.3- 4.0] | 33 4°08.3 4°08.9 3°56.9 3.3 -0.9 9.3 - 2.6 5.3-4.2]] 33 4°23.3 4° 24.0 4°11.3 3.3-1.0 9.3-2.7 5.3-4.5 
34 3°53.5 3°54.1 3°42.9 3.4-0.9 9.4-2.4 15.4-4.0|] 34 4°08.5 4°09.2 3°57.2 3.4-0.9 9.4 - 2.6 5.4-4.2|] 34 4°23.5 4°24.2 4°11.5 3.4-1.0 9.4-2.7 5.4-4.5 
35 3°53.8 3°54.4 3° 43.1 3.5 - 0.9 9.5 - 2.5 15.5 - 4.0 35 4°08.7 4°09.4 3°57.4 3.5-1.0 9.5 - 2.6 5.5 - 4.3 35 4°23.7 4° 24.5 4°11.7 3.5 -1.0 9.5 - 2.8 5.5- 4.5 
36 3°54.0 3°54.6 3°43.3 3.6 - 0.9 9.6 - 2.5 15.6- 4.0] | 36 4°09.0 4°09.7 3°57.7 3.6-1.0 9.6 - 2.6 5.6-4.3]] 36 4°24.0 4°24.7 4°12.0 3.6-11 9.6 - 2.8 5.6- 4.5 
37 3°54.3 3°54.9 3° 43.6 3.7-1.0 9.7-2.5 15.7- 4.1] | 37 4°09.3 4°09.9 3°57.9 3.7-1.0 9.7 -2.7 5.7-4.3]|]| 37 4° 24.3 4°25.0 4°12.2 3.68 1a. 9.7 - 2.8 5.7- 4.6 
38 3°54.5 3°55.1 3°43.8 3.8-1.0 9.8-2.5 15.8-4.1]] 38 4°09.5 4°10.2 3°58.1 3.8-1.0 9.8 - 2.7 5.8-4.3]] 38 4°24.5 4°25.2 4°12.5 3.8-11 9.8 - 2.9 5.8 - 4.6 
39 3°54.8 3°55.4 3°44.1 3.9 - 1.0 9.9 - 2.6 15.9-4.1]] 39 4°09.7 4°10.4 3°58.4 3.9-11 9.9-2.7 5.9-4.4]] 39 4°24.7 4°25.5 4°12.7 3.9-11 9.9 - 2.9 5.9- 4.6 
40 3°55.0 3°55.6 3°44.3 4.0 - 1.0 10.0 - 2.6 16.0- 4.1] | 40 4°10.0 4°10.7 3°58.6 4.0-1.1 0.0 - 2.8 6.0-4.4]] 40 4°25.0 4°25.7 4°12.9 4.0-1.2 0.0 - 2.9 6.0 - 4.7 
41 3°55.3 3°55.9 3°44.5 41-11 10.1 - 2.6 16.1-4.2|]} 41 4°10.3 4°10.9 3°58.8 41-11 0.1 - 2.8 6.1-4.4]] 41 4°25.3 4° 26.0 4° 13.2 4.1-1.2 0.1 - 2.9 6.1- 4.7 
42 3°55.5 3°56.1 3°44.8 4.2-11 10.2 - 2.6 16.2-4.2|] 42 4°10.5 4°11.2 3°59.1 4.2-1.2 0.2 - 2.8 6.2-4.5]|]| 42 4°25.5 4° 26.2 4°13.4 4.2-1.2 0.2 - 3.0 6.2-4.7 
43 3°55.7 3°56.4 3°45.0 4.3-11 10.3 - 2.7 16.3-4.2|]| 43 4°10.7 4°11.4 3°59.3 4.3-1.2 0.3 - 2.8 6.3-4.5]] 43 4°25.7 4°26.5 4° 13.6 4.3-1.3 0.3 - 3.0 6.3-4.8 
44 3°56.0 3°56.6 3°45.2 44-11 10.4 - 2.7 16.4-4.2|]| 44 4°11.0 4°11.7 3°59.6 4.4-1.2 0.4 - 2.9 6.4-4.5]] 44 4°26.0 4°26.7 4°13.9 4.4-1.3 0.4 - 3.0 6.4-4.8 
45 3°56.3 3°56.9 3°45.5 4.5-1.2 10.5 - 2.7 16.5-4.3|] 45 4°11.3 4°11.9 3°59.8 4.5-1.2 0.5 - 2.9 6.5-4.5]] 45 4°26.3 4°27.0 4°14.1 4.5-1.3 0.5 - 3.1 6.5-4.8 
46 3°56.5 3°57.1 3°45.7 4.6 -1.2 10.6 - 2.7 16.6-4.3|]| 46 4°11.5 4°12.2 4°00.0 4.6-1.3 0.6 - 2.9 6.6-4.6|] 46 4°26.5 4°27.2 4°14.4 4.6-1.3 0.6 - 3.1 6.6 - 4.8 
47 3°56.8 3°57.4 3°46.0 4.7-1.2 10.7 - 2.8 16.7-4.3|| 47 4°11.8 4°12.4 4°00.3 4.7-1.3 0.7 - 2.9 6.7-4.6]|]| 47 4°26.8 4°27.5 4°14.6 4.7-1.4 0.7 - 3.1 6.7- 4.9 
48 3°57.0 3°57.6 3°46.2 4.8-1.2 10.8 - 2.8 16.8-4.3|] 48 4°12.0 4°12.7 4°00.5 4.8-1.3 0.8 - 3.0 6.8-4.6]|] 48 4°27.0 4°27.7 4°14.8 4.8-1.4 0.8 - 3.2 6.8 - 4.9 
49 3°57.3 3°57.9 3°46.4 4.9-13 10.9 - 2.8 16.9-4.4|] 49 4°12.2 4°12.9 4°00.8 4.9-1.3 0.9 - 3.0 6.9-4.6]] 49 4°27.2 4° 28.0 4°15.1 4.9-1.4 0.9 - 3.2 6.9- 4.9 
50 3°57.5 3°58.1 3°46.7 5.0-1.3 11.0 - 2.8 17.0- 4.4|] 50 4°12.5 4°13.2 4°01.0 5.0-1.4 1.0 - 3.0 7.0- 4.7] | 50 4°27.5 4°28.2 4°15.3 5.0-1.5 1.0 - 3.2 7.0 - 5.0 
51 3°57.7 3°58.4 3°46.9 5.1-13 11.1 - 2.9 17.1-4.4]] 51 4°12.8 4°13.4 4°01.2 51-14 11-3.1 7.1-4.7 |] 51 4°27.8 4°28.5 4°15.6 51-15 1.1- 3.2 7.1-5.0 
52 3°58.0 3°58.7 3°47.2 5.2-13 11.2 - 2.9 17.2-4.4]|] 52 4° 13.0 4°13.7 4°01.5 5.2-14 1.2-3.1 7.2-4.7|| 52 4°28.0 4°28.7 4°15.8 5.2-15 1.2 - 3.3 7.2-5.0 
53 3°58.2 3°58.9 3°47.4 5.3-14 11.3 - 2.9 17.3-4.5]|] 53 4°13.2 4°13.9 4°01.7 5.3-15 1.3-3.1 7.3-4.8]] 53 4°28.2 4°29.0 4°16.0 5.3-15 1.3 - 3.3 7.3 -5.0 
54 3°58.5 3°59.2 3°47.6 5.4-14 11.4 - 2.9 17.4-45|] 54 4°13.5 4°14.2 4°02.0 54-15 14 -3.1 7.4-4.8)|] 54 4°28.5 4°29.2 4°16.3 5.4-1.6 1.4 - 3.3 7.4-5.1 
55 3°58.7 3°59.4 3°47.9 55-14 11.5 - 3.0 17.5-4.5]|] 55 4°13.8 4°14.4 4°02.2 55-15 1.5 - 3.2 7.5-4.8]|] 55 4°28.8 4°29.5 4°16.5 5.5-16 1.5 - 3.4 7.5-5.1 
56 3°59.0 3°59.7 3°48.1 5.6-1.4 11.6 - 3.0 17.6-4.5|]| 56 4°14.0 4°14.7 4°02.4 5.6-1.5 1.6 - 3.2 7.6-4.8]|] 56 4°29.0 4°29.7 4°16.7 5.6 - 1.6 1.6 - 3.4 7.6 -5.1 
57 3°59.2 3°59.9 3°48.4 5.7-1.5 11.7 - 3.0 17.7-4.6|| 57 4°14.2 4°14.9 4°02.7 5.7-16 1.7 - 3.2 7.7-4.9]|| 57 4°29.2 4°30.0 4°17.0 5.7-17 1.7- 3.4 7.7-5.2 
58 3°59.5 4°00.2 3°48.6 5.8-1.5 11.8 - 3.0 17.8-4.6|]| 58 4°14.5 4°15.2 4°02.9 5.8-1.6 1.8 - 3.2 7.8-4.9]|] 58 4°29.5 4°30.2 4°17.2 5.8-17 1.8 - 3.4 7.8 - 5.2 
59 3°59.8 4°00.4 3°48.8 5.9-1.5 11.9 - 3.1 17.9-4.6|]| 59 4°14.8 4°15.4 4°03.1 5.9-1.6 1.9 - 3.3 7.9-4.9]|] 59 4°29.8 4°30.5 4°17.5 5.9-1.7 1.9- 3.5 7.9-5.2 



















































































Increments and Corrections 

















m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

18 Plan. 19 Plan. 20 Plan. 

0 4°30.0 4°30.7 4°17.7 0.0 - 0.0 6.0 - 1.9 12.0-3.7|| 0 4° 45.0 4° 45.8 4°32.0 0.0 - 0.0 6.0 - 2.0 2.0-3.9|| 0 5°00.0 5°00.8 4° 46.3 0.0 - 0.0 6.0 - 2.0 2.0- 4.1 
1 4° 30.2 4°31.0 4°17.9 0.1 - 0.0 6.1-1.9 12.1-3.7]| 1 4°45.2 4°46.0 4°32.3 0.1 - 0.0 6.1 - 2.0 2.1-3.9]} 1 5°00.2 5°01. 4° 46.6 0.1 - 0.0 6.1- 2.1 2.1- 4.1 
2 4° 30.5 4°31.2 4°18.2 0.2- 0.1 6.2-1.9 12.2-3.8|| 2 4°45.5 4° 46.3 4°32.5 0.2- 0.1 6.2 - 2.0 2.2-4.0|]} 2 5°00.5 5°01.3 4° 46.8 0.2-0.1 6.2- 2.1 2.2 - 4.2 
3 4°30.8 4°31.5 4°18.4 0.3 - 0.1 6.3-1.9 12.3-3.8|]| 3 4°45.8 4°46.5 4°32.7 0.3 - 0.1 6.3 - 2.0 2.3-4.0]] 3 5°00.8 5°01.6 4°47.0 0.3-0.1 6.3 - 2.2 2.3 - 4.2 
4 4°31.0 4°31.7 4°18.7 0.4- 0.1 6.4 - 2.0 12.4-3.8]| 4 4°46.0 4°46.8 4° 33.0 0.4 - 0.1 6.4- 2.1 2.4-4.0|| 4 5°01.0 5°01.8 4°47.3 0.4-0.1 6.4 - 2.2 2.4 - 4.2 
5 4°31.2 4°32.0 4°18.9 0.5 - 0.2 6.5 - 2.0 12.5-3.9|| 5 4°46.2 4°47.0 4° 33.2 0.5 - 0.2 6.5- 2.1 2.5-41]] 5 5°01.2 5°02. 4°47.5 0.5 - 0.2 6.5 - 2.2 2.5 - 4.3 
6 4°31.5 4° 32.2 4°19.1 0.6 - 0.2 6.6 - 2.0 12.6-3.9|| 6 4°46.5 4°47.3 4°33.4 0.6 - 0.2 6.6 - 2.1 2.6-4.1]|| 6 5°01.5 5°02.3 4°47.8 0.6 - 0.2 6.6 - 2.3 2.6 - 4.3 
7 4°31.8 4°32.5 4°19.4 0.7 - 0.2 6.7-2.1 12.7-3.9|| 7 4°46.8 4°47.5 4°33.7 0.7 - 0.2 6.7 - 2.2 2.7-41]|| 7 5°01.8 5°02.6 4° 48.0 0.7 - 0.2 6.7 - 2.3 2.7 - 4.3 
8 4°32.0 4°32.7 4°19.6 0.8 - 0.2 6.8-2.1 12.8-3.9|| 8 4°47.0 4°47.8 4°33.9 0.8 - 0.3 6.8 - 2.2 2.8-4.2|| 8 5°02.0 5°02.8 4°48.2 0.8 - 0.3 6.8 - 2.3 2.8 - 4.4 
9 4°32.2 4°33.0 4°19.8 0.9 - 0.3 6.9-2.1 12.9-4.0|]| 9 4°47.2 4°48.0 4°34.2 0.9 - 0.3 6.9 - 2.2 2.9-4.2|| 9 5°02.2 5°03. 4°48.5 0.9- 0.3 6.9 - 2.4 2.9 - 4.4 
10 4°32.5 4°33.2 4°20.1 1.0 - 0.3 7.0- 2.2 13.0-4.0]] 10 4°47.5 4° 48.3 4°34.4 1.0 - 0.3 7.0 - 2.3 3.0-4.2]] 10 5°02.5 5°03.3 4°48.7 1.0-0.3 7.0- 2.4 3.0 - 4.4 
11 4°32.8 4°33.5 4° 20.3 1.1-0.3 7.1-2.2 13.1-4.0]] 11 4°47.8 4°48.5 4°34.6 11-04 7.1-2.3 3.1-4.3]] 11 5°02.8 5°03.6 4° 49.0 11-04 7.1-2.4 3.1- 4.5 
12 4° 33.0 4°33.7 4° 20.6 1.2-0.4 7.2-2.2 13.2-4.1 12 4°48.0 4°48.8 4°34.9 1.2-0.4 7.2-2.3 3.2-4.3]] 12 5°03.0 5°03.8 4° 49,2 1.2-0.4 7.2-2.5 3.2-4.5 
13 4° 33.2 4°34.0 4° 20.8 1.3-0.4 7.3-2.3 13.3-4.1 13 4°48.2 4°49.0 4°35.1 1.3 -0.4 7.3-2.4 3.3-4.3]] 13 5°03.2 5°04. 4°49.4 13-04 7.3-2.5 3.3- 4.5 
14 4°33.5 4°34.2 4°21.0 14-04 74-23 13.4-4.1 14 4°48.5 4°49.3 4°35.4 1.4-0.5 74-24 3.4-4.4]] 14 5°03.5 5°04.3 4°49.7 14-05 74-25 3.4- 4.6 
15 4° 33.8 4°34.5 4°21.3 1.5 -0.5 7.5 -2.3 13.5-4.2]] 15 4°48.8 4°49.5 4° 35.6 15-05 7.5 -2.4 3.5-4.4]] 15 5°03.8 5°04.6 4°49.9 1.5 -0.5 7.5 - 2.6 3.5- 46 
16 4°34.0 4°34.7 4°21.5 1.6 - 0.5 7.6 - 2.3 13.6-4.2]] 16 4°49.0 4°49.8 4°35.8 1.6 - 0.5 7.6 - 2.5 3.6-4.4]] 16 5°04.0 5°04.8 4°50.2 1.6 - 0.5 7.6 - 2.6 3.6 - 4.6 
17 4°34.3 4°35.0 4°21.8 1.7-0.5 7.7-2.4 13.7-4.2]|] 17 4°49.3 4°50.0 4°36.1 17 - 0.6 7.7-2.5 3.7-4.5]|] 17 5°04.3 5°05. 4°50.4 17 -0.6 7.7 -2.6 3.7- 4.7 
18 4°34.5 4°35.3 4°22.0 1.8 - 0.6 7.8-2.4 13.8-4.3]] 18 4°49.5 4°50.3 4°36.3 1.8 - 0.6 7.8-2.5 3.8-45]] 18 5°04.5 5°05.3 4°50.6 1.8 - 0.6 7.8 -2.7 3.8-4.7 
19 4°34.8 4°35.5 4°22.2 1.9 - 0.6 7.9-2.4 13.9-4.3]] 19 4°49.8 4°50.5 4° 36.6 1.9 - 0.6 7.9-2.6 3.9-4.5]] 19 5°04.7 5°05.6 4°50.9 1.9 - 0.6 7.9-2.7 3.9-4.7 
20 4°35.0 4°35.8 4°22.5 2.0 - 0.6 8.0 - 2.5 14.0-4.3]] 20 4°50.0 4°50.8 4° 36.8 2.0 - 0.7 8.0 - 2.6 4.0-4.5]]| 20 5°05.0 5°05.8 4°51.1 2.0 - 0.7 8.0 - 2.7 40-48 
21 4°35.3 4° 36.0 4°22.7 2.1 - 0.6 8.1- 2.5 14.1-4.3]] 21 4°50.3 4°51.0 4° 37.0 2.1 - 0.7 8.1- 2.6 4.1-4.6]]| 21 5°05.3 5°06. 4°51.3 2.1 - 0.7 8.1- 2.8 41-48 
22 4°35.5 4°36.3 4°22.9 2.2- 0.7 8.2-2.5 14.2-4.4]] 22 4°50.5 4°51.3 4°37.3 2.2 - 0.7 8.2 - 2.7 4.2-4.6]|]| 22 5°05.5 5°06.3 4°51.6 2.2 - 0.8 8.2- 2.8 4.2-4.9 
23 4°35.7 4°36.5 4°23.2 2.3 - 0.7 8.3 - 2.6 14.3-4.4]] 23 4°50.7 4°51.5 4°37.5 2.3 - 0.7 8.3 - 2.7 4.3-4.6]|]| 23 5°05.7 5°06.6 4°51.8 2.3 - 0.8 8.3- 2.8 4.3 - 4.9 
24 4° 36.0 4° 36.8 4°23.4 2.4- 0.7 8.4 - 2.6 14.4-44]| 24 4°51.0 4°51.8 4°37.7 2.4 - 0.8 8.4- 2.7 44-4.7|| 24 5°06.0 5°06.8 4°52.1 2.4 - 0.8 8.4- 2.9 44-49 
25 4° 36.3 4°37.0 4°23.7 2.5 - 0.8 8.5 - 2.6 14.5-4.5]] 25 4°51.3 4°52.0 4° 38.0 2.5 - 0.8 8.5 - 2.8 4.5-4.7|] 25 5°06.3 5°07. 4°52.3 2.5-0.9 8.5 - 2.9 4.5 - 5.0 
26 4°36.5 4° 37.3 4°23.9 2.6 - 0.8 8.6 - 2.7 14.6-4.5]] 26 4°51.5 4°52.3 4° 38.2 2.6 - 0.8 8.6 - 2.8 46-4.7|| 26 5°06.5 5°07.3 4°52.5 2.6 - 0.9 8.6 - 2.9 4.6 - 5.0 
27 4°36.7 4°37.5 4°24.1 2.7 - 0.8 8.7- 2.7 14.7-4.5]] 27 4°51.7 4°52.5 4°38.5 2.7 - 0.9 8.7 - 2.8 4.7-4.8|| 27 5°06.7 5°07.6 4°52.8 2.7 - 0.9 8.7 - 3.0 4.7 - 5.0 
28 4°37.0 4°37.8 4°24.4 2.8 - 0.9 8.8 - 2.7 14.8-4.6]] 28 4°52.0 4°52.8 4°38.7 2.8 - 0.9 8.8 - 2.9 4.8-4.8|]| 28 5°07.0 5°07.8 4°53.0 2.8-1.0 8.8 - 3.0 4.8-5.1 
29 4° 37.3 4°38.0 4°24.6 2.9- 0.9 8.9- 2.7 14.9-4.6]] 29 4°52.3 4°53.0 4°38.9 2.9 - 0.9 8.9 - 2.9 4.9-4.8|]} 29 5°07.3 5°08. 4°53.3 2.9-1.0 8.9 - 3.0 4.9-5.1 
30 4°37.5 4°38.3 4°24.9 3.0 - 0.9 9.0 - 2.8 15.0- 4.6] | 30 4°52.5 4°53.3 4° 39.2 3.0- 1.0 9.0 - 2.9 5.0-4.9]] 30 5°07.5 5°08.3 4°53.5 3.0-1.0 9.0 - 3.1 5.0- 5.1 
31 4°37.7 4°38.5 4°25.1 3.1- 1.0 9.1- 2.8 15.1-4.7]] 31 4°52.7 4°53.6 4°39.4 3.1- 1.0 9.1 - 3.0 5.1-4.9]] 31 5°07.7 5°08.6 4°53.7 3.1-1.1 9.1- 3.1 5.1- 5.2 
32 4°38.0 4°38.8 4°25.3 3.2-1.0 9.2-2.8 15.2-4.7]] 32 4°53.0 4°53.8 4°39.7 3.2-1.0 9.2 - 3.0 5.2-4.9]|] 32 5°08.0 5°08.8 4°54.0 3.2-1.1 9.2-3.1 5.2- 5.2 
33 4°38.3 4°39.0 4°25.6 3.3-1.0 9.3 - 2.9 15.3-4.7|]| 33 4°53.3 4°54. 4°39.9 3.3-11 9.3 - 3.0 5.3-5.0]] 33 5°08.3 5°09. 4°54.2 3.3-11 9.3 - 3.2 5.3 -5.2 
34 4°38.5 4°39.3 4°25.8 3.4-1.0 9.4-2.9 15.4-4.7]| 34 4°53.5 4°54.3 4°40.1 3.4-1.1 9.4-3.1 5.4-5.0|] 34 5°08.5 5°09.3 4°54.4 3.4-1.2 9.4 - 3.2 5.4-5.3 
35 4°38.7 4°39.5 4°26.1 3.5-1.1 9.5-2.9 15.5-4.8]] 35 4°53.7 4°54.6 4°40.4 3.5-11 9.5-3.1 5.5-5.0]] 35 5°08.7 5°09.6 4°54.7 3.5-1.2 9.5 - 3.2 5.5 - 5.3 
36 4°39.0 4°39.8 4° 26.3 3.6-1.1 9.6 - 3.0 15.6-4.8|]| 36 4°54.0 4°54.8 4° 40.6 3.6 - 1.2 9.6 - 3.1 5.6-5.1]] 36 5°09.0 5°09.8 4°54.9 3.6-1.2 9.6 - 3.3 5.6 - 5.3 
37 4°39.3 4°40.0 4°26.5 3.7-11 9.7 - 3.0 15.7-4.8]| 37 4°54.3 4°55, 4° 40.8 3.7- 1.2 9.7 - 3.2 5.7-5.1]|| 37 5°09.3 5°10. 4°55.2 3.7-1.3 9.7 - 3.3 5.7-5.4 
38 4°39.5 4°40.3 4° 26.8 3.8-1.2 9.8 - 3.0 15.8-4.9|]| 38 4°54.5 4°55.3 4°41.1 3.8-1.2 9.8 - 3.2 5.8-5.1]] 38 5°09.5 5°10.3 4°55.4 3.8-13 9.8 - 3.3 5.8-5.4 
39 4° 39.7 4° 40.5 4°27.0 3.9-1.2 9.9-3.1 15.9 - 4.9 39 4°54.7 4°55.6 4° 41.3 3.9-1.3 9.9 - 3.2 5.9-5.2 39 5°09.7 5°10.6 4°55.6 3.9-1.3 9.9 - 3.4 5.9-5.4 
40 4° 40.0 4° 40.8 4°27.2 4.0- 1.2 10.0 - 3.1 16.0 - 4.9 40 4°55.0 4°55.8 4° 41.6 4.0-1.3 0.0 - 3.3 6.0 - 5.2 40 5°10.0 5°10.8 4°55.9 40-14 0.0 - 3.4 6.0 - 5.5 
41 4°40.3 4°41.0 4°27.5 4.1-1.3 10.1 - 3.1 16.1-5.0]| 41 4°55.3 4°56. 4°41.8 41-13 0.1 - 3.3 6.1-5.2]|] 41 5°10.3 5°11. 4°56.1 41-14 0.1- 3.5 6.1 - 5.5 
42 4°40.5 4°41.3 4°27.7 4.2-1.3 10.2 - 3.1 16.2-5.0]] 42 4°55.5 4°56.3 4°42.0 4.2-14 0.2 - 3.3 6.2-5.3|] 42 5°10.5 5°11.3 4°56.4 4.2-14 0.2-3.5 6.2 - 5.5 
43 4°40.7 4°41.5 4°28.0 4.3-1.3 10.3 - 3.2 16.3-5.0]] 43 4°55.7 4°56.6 4°42.3 43-14 0.3 - 3.3 6.3-5.3]] 43 5°10.7 5°11.6 4°56.6 4.3-1.5 0.3 - 3.5 6.3 - 5.6 
44 4°41.0 4°41.8 4°28.2 4.4-1.4 10.4 - 3.2 16.4-5.1]| 44 4°56.0 4°56.8 4°42.5 44-14 0.4 - 3.4 6.4-5.3|] 44 5°11.0 5°11.9 4°56.8 44-15 0.4 - 3.6 6.4 - 5.6 
45 4°41.3 4°42.0 4°28.4 4.5-1.4 10.5 - 3.2 16.5-5.1]] 45 4°56.3 4°57. 4° 42.8 45-15 0.5 - 3.4 6.5-5.4]] 45 5°11.3 5°12. 4°57.1 4.5-1.5 0.5 - 3.6 6.5 - 5.6 
46 4°41.5 4°42.3 4°28.7 4.6- 1.4 10.6 - 3.3 16.6-5.1]| 46 4°56.5 4°57.3 4° 43.0 46-15 0.6 - 3.4 6.6-5.4|| 46 5°11.5 5°12.4 4°57.3 4.6 - 1.6 0.6 - 3.6 6.6 - 5.7 
47 4°41.8 4°42.5 4°28.9 4.7-1.4 10.7 - 3.3 16.7-5.1]| 47 4°56.8 4°57.6 4°43.2 47-15 0.7 - 3.5 6.7-5.4|| 47 5°11.8 5°12.6 4°57.5 47-16 0.7 - 3.7 6.7 - 5.7 
48 4°42.0 4°42.8 4°29.2 4.8-1.5 10.8 - 3.3 16.8-5.2]] 48 4°57.0 4°57.8 4° 43.5 48-1. 0.8 - 3.5 6.8-5.5]] 48 5°12.0 5°12.9 4°57.8 4.8 - 1.6 0.8 - 3.7 6.8 - 5.7 
49 4° 42.3 4° 43.0 4°29.4 4.9-1.5 10.9 - 3.4 16.9 - 5.2 49 4°57.3 4°58. 4° 43.7 4.9-1.6 0.9 - 3.5 6.9 - 5.5 49 5°12.2 5°13. 4°58.0 4.9-1.7 0.9 - 3.7 6.9 - 5.8 
50 4°42.5 4°43.3 4°29.6 5.0-1.5 11.0 - 3.4 17.0-5.2]] 50 4°57.5 4°58.3 4° 43.9 5.0 - 1.6 1.0 - 3.6 7.0-5.5]] 50 5°12.5 5°13.4 4°58.3 5.0-17 1.0 - 3.8 7.0 - 5.8 
51 4°42.8 4°43.5 4°29.9 5.1- 1.6 11.1- 3.4 17.1-5.3]] 51 4°57.8 4°58.6 4°44,2 5.1-1.7 1.1 - 3.6 7.1-5.6]] 51 5°12.8 5°13.6 4°58.5 5.1-1.7 11-3.8 7.1-5.8 
52 4°43.0 4°43.8 4°30.1 5.2-1.6 11.2 - 3.5 17.2-5.3]]| 52 4°58.0 4°58.8 4°44.4 5.2-1.7 1.2 - 3.6 7.2-5.6 |] 52 5°13.0 5°13.9 4°58.7 5.2-1.8 1.2-3.8 7.2-5.9 
53 4°43.2 4°44.0 4°30.3 5.3- 1.6 11.3 - 3.5 17.3-5.3]] 53 4°58.2 4°59, 4°44.7 5.3-1.7 1.3 -3.7 7.3-5.6]] 53 5°13.2 5°14. 4°59.0 5.3-18 1.3 - 3.9 7.3-5.9 
54 4°43.5 4°44,3 4° 30.6 5.4-1.7 11.4 - 3.5 17.4-5.4]| 54 4°58.5 4°59.3 4°44.9 5.4-1.8 1.4 -3.7 74-5.7|| 54 5°13.5 5°14.4 4°59.2 5.4-1.8 1.4 - 3.9 74-5.9 
55 4° 43.8 4° 44.5 4° 30.8 5.5-1.7 11.5 - 3.5 17.5 - 5.4 55 4°58.8 4°59.6 4° 45.1 5.5-1.8 1.5 - 3.7 7.5-5.7 55 5°13.8 5°14.6 4°59.5 5.5-1.9 1.5 - 3.9 7.5 - 6.0 
56 4°44.0 4°44.8 4°31.1 5.6- 1.7 11.6 - 3.6 17.6-5.4]| 56 4°59.0 4°59.8 4°45.4 5.6-1.8 1.6 - 3.8 7.6-5.7|| 56 5°14.0 5°14.9 4°59.7 5.6-1.9 1.6 - 4.0 7.6 - 6.0 
57 4°44,2 4°45.0 4°31.3 5.7-1.8 11.7 - 3.6 17.7-5.5]| 57 4°59.2 5°00. 4° 45.6 5.7-1.9 17 - 3.8 7.7-5.8|] 57 5°14.2 5°15. 4°59.9 5.7-1.9 17 - 4.0 7.7 - 6.0 
58 4°44.5 4°45.3 4°31.5 5.8-1.8 11.8 - 3.6 17.8-5.5|]| 58 4°59.5 5°00.3 4°45.9 5.8-1.9 1.8 - 3.8 7.8-5.8]] 58 5°14.5 5°15.4 5°00.2 5.8 - 2.0 1.8 - 4.0 7.8- 6.1 
59 4° 44.8 4° 45.5 4°31.8 5.9-1.8 11.9 - 3.7 17.9-5.5 59 4°59.8 5° 00.6 4° 46.1 5.9-1.9 1.9 - 3.9 7.9-5.8 59 5°14.8 5°15.6 5°00.4 5.9 - 2.0 1.9-4.1 7.9-6.1 
















































































Increments and Corrections 














m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

21 Plan. 22 Plan. 23 Plan. 

0 5° 15.0 5°15.9 5°00.6 0.0 - 0.0 6.0 - 2.1 12.0-4.3|| 0 5°30.0 5°30.9 5° 15.0 0.0 - 0.0 6.0 - 2.3 2.0-45]|| 0 5° 45.0 5° 45.9 5° 29.3 0.0 - 0.0 6.0 - 2.4 2.0- 4.7 
1 5°15.2 5°16.1 5°00.9 0.1 - 0.0 6.1 - 2.2 121-4.3]] 1 5°30.2 5°31.2 5°15.2 0.1 - 0.0 6.1 - 2.3 2.1-45]] 1 5°45.2 5°46.2 5°29.5 0.1 - 0.0 6.1 - 2.4 2.1-4.7 
2 5°15.5 5°16.4 5°01.1 0.2-0.1 6.2-2.2 12.2-4.4]]| 2 5°30.5 5°31.4 5°15.4 0.2-0.1 6.2 - 2.3 2.2-46]] 2 5°45.5 5° 46.4 5°29.8 0.2-0.1 6.2 - 2.4 2.2-4.8 
3 5°15.8 5°16.6 5°01.4 0.3 - 0.1 6.3 - 2.3 12.3-4.4]| 3 5°30.8 5°31.7 5°15.7 0.3- 0.1 6.3 - 2.4 2.3-4.6]|| 3 5° 45.8 5° 46.7 5°30.0 0.3-0.1 6.3 - 2.5 2.3-4.8 
4 5°16.0 5°16.9 5°01.6 0.4-0.1 6.4 - 2.3 12.4-4.4]|] 4 5°31.0 5°31.9 5°15.9 0.4 - 0.2 6.4 - 2.4 2.4-4.7]] 4 5°46.0 5°46.9 5°30.2 0.4 - 0.2 6.4 - 2.5 2.4-4.9 
5 5°16.2 5°17.1 5°01.8 0.5 - 0.2 6.5 - 2.3 12.5-45]] 5 5°31.2 5°32.2 5°16.2 0.5 - 0.2 6.5 - 2.4 2.5-4.7|] 5 5°46.2 5°47.2 5°30.5 0.5 - 0.2 6.5 - 2.5 2.5-4.9 
6 5°16.5 5°17.4 5°02.1 0.6 - 0.2 6.6 - 2.4 12.6-4.5]| 6 5°31.5 5°32.4 5° 16.4 0.6 - 0.2 6.6 - 2.5 2.6-4.7|| 6 5°46.5 5°47.4 5°30.7 0.6 - 0.2 6.6 - 2.6 2.6 - 4.9 
7 5°16.8 5°17.6 5°02.3 0.7 - 0.3 6.7 - 2.4 12.7-4.6]| 7 5°31.8 5°32.7 5° 16.6 0.7 - 0.3 6.7 - 2.5 2.7-4.8]] 7 5°46.8 5°47.7 5°31.0 0.7 - 0.3 6.7 - 2.6 2.7- 5.0 
8 5°17.0 5°17.9 5°02.6 0.8 - 0.3 6.8 - 2.4 12.8-4.6|| 8 5°32.0 5°32.9 5°16.9 0.8 - 0.3 6.8 - 2.5 2.8-4.8|| 8 5°47.0 5°47.9 5°31.2 0.8 - 0.3 6.8 - 2.7 2.8 - 5.0 
9 5°17.2 5°18.1 5°02.8 0.9 - 0.3 6.9 - 2.5 12.9-4.6]]| 9 5°32.2 5°33.2 5°17.1 0.9 - 0.3 6.9 - 2.6 2.9-48]] 9 5°47.2 5°48.2 5°31.4 0.9 - 0.4 6.9 - 2.7 2.9-5.1 
10 5°17.5 5°18.4 5°03.0 1.0-0.4 7.0 - 2.5 13.0-4.7|] 10 5°32.5 5°33.4 5°17.4 1.0 - 0.4 7.0 - 2.6 3.0-4.9]] 10 5°47.5 5°48.4 5°31.7 1.0 - 0.4 7.0 - 2.7 3.0-5.1 
11 5°17.8 5°18.6 5°03.3 11-04 71-25 13.1-4.7]] 11 5°32.8 5°33.7 5°17.6 11-04 71-27 3.1-4.9]] 11 5°47.8 5°48.7 5°31.9 1.1-0.4 71-28 3.1-5.1 
12 5°18.0 5°18.9 5°03.5 1.2-0.4 7.2-2.6 13.2-4.7|] 12 5°33.0 5°33.9 5°17.8 1.2-0.5 C2227 3.2-4.9]] 12 5°48.0 5°49.0 5°32.1 1.2-0.5 7.2-28 3.2-5.2 
13 5°18.2 5°19.1 5°03.8 13-05 7.3 - 2.6 13.3-4.8]] 13 5°33.2 5°34.2 5°18.1 13-05 7.3-27 3.3-5.0]] 13 5°48.2 5°49.2 5°32.4 1.3-0.5 7.3-2.9 3.3-5.2 
14 5°18.5 5°19.4 5°04.0 14-05 74-27 13.4-4.8|] 14 5°33.5 5°34.4 5°18.3 14-05 74-28 3.4-5.0]] 14 5°48.5 5°49.5 5°32.6 1.4-0.5 7.4-2.9 3.4-5.2 
15 5°18.8 5°19.6 5°04.2 15-05 75-27 13.5-4.8]] 15 5°33.8 5°34.7 5°18.5 1.5 - 0.6 7.5 - 2.8 3.5-5.1]] 15 5° 48.8 5° 49.7 5°32.9 1.5 - 0.6 7.5 - 2.9 3.5-5.3 
16 5°19.0 5°19.9 5°04.5 1.6 - 0.6 7.6 - 2.7 13.6-4.9]] 16 5°34.0 5°34.9 5°18.8 1.6 - 0.6 7.6 - 2.8 3.6-5.1]] 16 5°49.0 5°50.0 5°33.1 1.6 - 0.6 7.6 - 3.0 3.6 - 5.3 
17 5°19.3 5°20.1 5°04.7 1.7 - 0.6 7.7-28 13.7-4.9|] 17 5°34.3 5°35.2 5°19.0 1.7 - 0.6 7.7-29 3.7-5.1]] 17 5°49.3 5°50.2 5°33.3 1.7 - 0.7 7.7 - 3.0 3.7-5.4 
18 5°19.5 5°20.4 5°04.9 1.8 - 0.6 7.8 - 2.8 13.8-4.9]| 18 5°34.5 5°35.4 5°19.3 1.8-0.7 7.8 - 2.9 3.8-5.2]] 18 5° 49.5 5°50.5 5°33.6 1.8-0.7 7.8 - 3.1 3.8-5.4 
19 5°19.7 5°20.6 5°05.2 19-07 7.9 -2.8 13.9-5.0]] 19 5°34.8 5°35.7 5°19.5 1.9-0.7 7.9 - 3.0 3.9-5.2]] 19 5° 49.8 5°50.7 5°33.8 1.9-0.7 7.9 - 3.1 3.9-5.4 
20 5°20.0 5°20.9 5°05.4 2.0 - 0.7 8.0 - 2.9 14.0-5.0]] 20 5°35.0 5°35.9 5°19.7 2.0 - 0.8 8.0 - 3.0 4.0-5.3|]} 20 5°50.0 5°51.0 5°34.1 2.0 - 0.8 8.0 - 3.1 4.0-5.5 
21 5°20.3 5°21.1 5°05.7 2.1-0.8 8.1 - 2.9 14.1-5.1]]} 21 5°35.3 5°36.2 5°20.0 2.1-0.8 8.1 - 3.0 4.1-5.3|]} 21 5°50.3 5°51.2 5°34.3 2.1-0.8 8.1 - 3.2 4.1-5.5 
22 5°20.5 5°21.4 5°05.9 2.2 - 0.8 8.2 - 2.9 14.2-5.1]] 22 5°35.5 5°36.4 5°20.2 2.2-0.8 8.2-3.1 4.2-5.3|] 22 5°50.5 5°51.5 5°34.5 2.2-0.9 8.2 - 3.2 4.2 - 5.6 
23 5°20.7 5°21.6 5°06.1 2.3 - 0.8 8.3 - 3.0 14.3-5.1]] 23 5°35.7 5°36.7 5° 20.5 2.3 - 0.9 8.3 - 3.1 4.3-5.4|] 23 5°50.7 5°51.7 5°34.8 2.3-0.9 8.3 - 3.3 4.3 - 5.6 
24 5°21.0 5°21.9 5°06.4 2.4-0.9 8.4 - 3.0 14.4-5.2|] 24 5°36.0 5°36.9 5°20.7 2.4-0.9 8.4 - 3.2 4.4-5.4|]| 24 5°51.0 5°52.0 5°35.0 2.4-0.9 8.4 - 3.3 4.4 -5.6 
25 5°21.3 5°22.1 5°06.6 2.5 - 0.9 8.5 - 3.0 14.5-5.2|| 25 5° 36.3 5°37.2 5°20.9 2.5 - 0.9 8.5 - 3.2 4.5-5.4]| 25 5°51.3 5°52.2 5°35.2 2.5 - 1.0 8.5 - 3.3 4.5-5.7 
26 5°21.5 5°22.4 5°06.9 2.6 - 0.9 8.6 - 3.1 14.6-5.2|]| 26 5°36.5 5°37.4 5°21.2 2.6 - 1.0 8.6 - 3.2 4.6-5.5]]| 26 5°51.5 5°52.5 5°35.5 2.6 - 1.0 8.6 - 3.4 4.6 - 5.7 
27 5°21.7 5°22.6 5°07.1 2.7-1.0 8.7-3.1 14.7-5.3|]| 27 5°36.7 5°37.7 5°21.4 2.7-1.0 8.7 - 3.3 4.7-5.5|| 27 5°51.7 5°52.7 5°35.7 27-11 8.7 - 3.4 14.7 - 5.8 
28 5°22.0 5°22.9 5°07.3 2.8-1.0 8.8 - 3.2 14.8-5.3|]| 28 5°37.0 5°37.9 5°21.6 2.8-1.1 8.8 - 3.3 4.8-5.6]| 28 5°52.0 5°53.0 5°36.0 2.8-11 8.8 - 3.4 4.8-5.8 
29 5°22.3 5°23.1 5°07.6 2.9-1.0 8.9 - 3.2 14.9-5.3|] 29 5°37.3 5°38.2 5°21.9 2.9-1.1 8.9 - 3.3 4.9-5.6]]| 29 5°52.3 5°53.2 5°36.2 2.9-11 8.9 - 3.5 4.9-5.8 
30 5°22.5 5°23.4 5°07.8 3.0- 1.1 9.0 - 3.2 15.0-5.4|| 30 5°37.5 5°38.4 5°22.1 3.0-1.1 9.0 - 3.4 5.0-5.6]] 30 5°52.5 5°53.5 5°36.4 3.0-1.2 9.0 - 3.5 5.0 - 5.9 
31 5°22.7 5°23.6 5°08.0 31-11 9.1 - 3.3 15.1-5.4|] 31 5°37.7 5°38.7 5° 22.4 3.1-1.2 9.1 - 3.4 5.1-5.7]] 31 5°52.7 5°53.7 5°36.7 3.155 132 9.1 - 3.6 5.1-5.9 
32 5°23.0 5°23.9 5°08.3 3.2-1.1 9.2 - 3.3 15.2-5.4|| 32 5°38.0 5°38.9 5° 22.6 3.2-1.2 9.2 - 3.4 5.2-5.7|| 32 5°53.0 5°54.0 5°36.9 3.2-1.3 9.2 - 3.6 5.2 - 6.0 
33 5°23.3 5°24.1 5°08.5 3.3-1.2 9.3 - 3.3 15.3-5.5|]| 33 5°38.3 5°39.2 5°22.8 3.3-1.2 9.3-3.5 5.3-5.7]] 33 5°53.3 5°54.2 5°37.2 3.3-13 9.3 - 3.6 5.3 - 6.0 
34 5°23.5 5°24.4 5°08.8 3.4-1.2 9.4 - 3.4 15.4-5.5|| 34 5°38.5 5°39.4 5°23.1 3.4-1.3 9.4 - 3.5 5.4-5.8|| 34 5°53.5 5°54.5 5°37.4 3.4-1.3 9.4 - 3.7 5.4 - 6.0 
35 5°23.7 5°24.6 5°09.0 3.5-13 9.5 - 3.4 15.5-5.6|]| 35 5°38.7 5°39.7 5°23.3 3.5-13 9.5 - 3.6 5.5-5.8]] 35 5°53.7 5°54.7 5°37.6 3.5-14 9.5-3.7 5.5-6.1 
36 5°24.0 5°24.9 5°09.2 3.6-1.3 9.6 - 3.4 15.6-5.6|| 36 5°39.0 5°39.9 5°23.6 3.6-1.4 9.6 - 3.6 5.6-5.8]] 36 5°54.0 5°55.0 5°37.9 3.6-1.4 9.6 - 3.8 5.6 - 6.1 
37 5° 24.3 5°25.1 5°09.5 3.7-1.3 9.7 -3.5 15.7-5.6|| 37 5°39.3 5°40.2 5° 23.8 3.7-14 9.7 - 3.6 5.7-5.9]|| 37 5°54.3 5°55.2 5°38.1 3.7-14 9.7 - 3.8 5.7-6.1 
38 5° 24.5 5°25.4 5°09.7 3.8-14 9.8 - 3.5 15.8-5.7|]| 38 5°39.5 5°40.4 5°24.0 3.8-14 9.8 - 3.7 5.8-5.9]] 38 5°54.5 5°55.5 5°38.4 3.8-15 9.8 - 3.8 5.8 - 6.2 
39 5° 24.7 5°25.6 5°10.0 3.9-1.4 9.9 - 3.5 15.9-5.7|]| 39 5°39.7 5°40.7 5°24.3 3.9-1.5 9.9 - 3.7 5.9-6.0]]} 39 5°54.7 5°55.7 5°38.6 3.9-15 9.9 - 3.9 5.9 - 6.2 
40 5°25.0 5°25.9 5°10.2 4.0-1.4 10.0 - 3.6 16.0-5.7|| 40 5°40.0 5°40.9 5°24.5 4.0-1.5 0.0 - 3.8 6.0-6.0]} 40 5°55.0 5°56.0 5°38.8 4.0 - 1.6 0.0 - 3.9 6.0 - 6.3 
41 5°25.3 5°26.1 5°10.4 41-15 10.1 - 3.6 16.1-5.8|] 41 5°40.3 5°41.2 5°24.7 41-15 0.1 - 3.8 6.1-6.0]] 41 5°55.3 5°56.2 5°39.1 4.1-1.6 0.1 - 4.0 6.1- 6.3 
42 5°25.5 5°26.4 5°10.7 4.2-1.5 10.2 - 3.7 16.2-5.8|]| 42 5°40.5 5°41.4 5°25.0 4.2-1.6 0.2 - 3.8 6.2-6.1]] 42 5°55.5 5°56.5 5°39.3 4.2-1.6 0.2 - 4.0 6.2 - 6.3 
43 5°25.7 5° 26.6 5°10.9 4.3-1.5 10.3 - 3.7 16.3-5.8|] 43 5°40.7 5°41.7 5°25.2 4.3 -1.6 0.3 - 3.9 6.3-6.1]] 43 5°55.7 5°56.7 5°39.5 4.3-1.7 0.3 - 4.0 6.3 - 6.4 
44 5°26.0 5°26.9 5°11. 44-16 10.4 - 3.7 16.4-5.9|| 44 5°41.0 5°41.9 5°25.5 44-17 0.4 - 3.9 6.4-6.1]] 44 5°56.0 5°57.0 5°39.8 44-17 0.4- 4.1 6.4 - 6.4 
45 5°26.3 5°27.1 5°11.4 4.5-1.6 10.5 - 3.8 16.5-5.9|] 45 5°41.3 5°42.2 5°25.7 4.5-1.7 0.5 - 3.9 6.5-6.2|| 45 5°56.3 5°57.2 5°40.0 4.5-1.8 0.5- 4.1 6.5 - 6.5 
46 5°26.5 5°27.4 5°11.6 4.6 - 1.6 10.6 - 3.8 16.6-5.9|| 46 5°41.5 5°42.4 5°25.9 4.6 - 1.7 0.6 - 4.0 6.6-6.2|| 46 5°56.5 5°57.5 5°40.3 4.6-1.8 0.6 - 4.2 6.6 - 6.5 
47 5° 26.8 5°27.6 5°11.9 4.7-1.7 10.7 - 3.8 16.7-6.0|| 47 5°41.8 5°42.7 5° 26.2 4.7-1.8 0.7 - 4.0 6.7-6.3]|]| 47 5°56.8 5°57.7 5°40.5 47-18 0.7 - 4.2 6.7 - 6.5 
48 5°27.0 5°27.9 5°12.1 4.8-1.7 10.8 - 3.9 16.8-6.0|]| 48 5°42.0 5°42.9 5° 26.4 4.8-1.8 0.8 - 4.1 6.8-6.3]| 48 5°57.0 5°58.0 5°40.7 4.8-1.9 0.8 - 4.2 6.8 - 6.6 
49 5° 27.2 5° 28.1 5°12.3 4.9-1.8 10.9 - 3.9 16.9 - 6.1 49 5° 42.3 5° 43.2 5° 26.7 4.9-1.8 0.9 - 4.1 6.9 - 6.3 49 5°57.3 5°58.2 5°41.0 4.9-1.9 0.9 - 4.3 6.9 - 6.6 
50 5°27.5 5°28.4 5°12.6 5.0-1.8 11.0 - 3.9 17.0-6.1|] 50 5°42.5 5°43.4 5° 26.9 5.0-1.9 1.0- 4.1 7.0-6.4]] 50 5°57.5 5°58.5 5°41.2 5.0 - 2.0 1.0 - 4.3 7.0 - 6.7 
51 5°27.8 5°28.6 5°12.8 5.1-18 11.1 - 4.0 17.1-6.1]] 51 5°42.8 5°43.7 5°27.1 5.1-1.9 11-42 7.1-64]] 51 5°57.8 5°58.7 5°41.5 5.1- 2.0 11-43 7.1-6.7 
52 5°28.0 5°28.9 5°13.1 5.2-1.9 11.2 - 4.0 17.2-6.2|]| 52 5°43.0 5°43.9 5°27.4 5.2 - 2.0 1.2-4.2 7.2-6.4]|]| 52 5°58.0 5°59.0 5°41.7 5.2-2.0 1.2-4.4 7.2-6.7 
53 5°28.2 5°29.1 5°13.3 5.3-1.9 11.3 - 4.0 17.3-6.2|]| 53 5°43.2 5°44.2 5°27.6 5.3-2.0 13-42 7.3-6.5]|] 53 5°58.2 5°59.2 5°41.9 5.3-21 1.3-4.4 7.3 -68 
54 5°28.5 5°29.4 5°13.5 5.4-1.9 11.4- 4.1 17.4-6.2|]| 54 5°43.5 5°44.4 5°27.9 5.4 - 2.0 14-43 7.4-6.5|| 54 5°58.5 5°59.5 5°42.2 5.4-21 14-45 74-68 
55 5° 28.8 5° 29.6 5°13.8 5.5 - 2.0 11.5 - 4.1 17.5 - 6.3 55 5° 43.8 5° 44.7 5° 28.1 5.5-2.1 15-43 7.5 - 6.6 55 5°58.8 5°59.7 5°42.4 5.5 - 2.2 15-45 7.5 - 6.9 
56 5°29.0 5°29.9 5°14.0 5.6 - 2.0 11.6 - 4.2 17.6-6.3|| 56 5°44.0 5°44.9 5° 28.3 5.6 - 2.1 16-44 7.6 - 6.6|| 56 5°59.0 6° 00.0 5° 42.6 5.6 - 2.2 16-45 7.6 - 6.9 
57 5°29.2 5°30.1 5°14.3 5.7 - 2.0 11.7 - 4.2 17.7-6.3|| 57 5°44.2 5°45.2 5° 28.6 5.7-21 17-44 7.7-6.6|| 57 5°59.2 6°00.2 5°42.9 5.7 -2.2 1.7 - 4.6 7.7-6.9 
58 5°29.5 5°30.4 5°14.5 5.8-2.1 11.8 - 4.2 17.8-6.4]|]| 58 5°44.5 5°45.4 5° 28.8 5.8 - 2.2 1.8 - 4.4 7.8-6.7|]| 58 5°59.5 6°00.5 5°43.1 5.8 - 2.3 1.8 - 4.6 7.8-7.0 
59 5°29.8 5°30.7 5°14.7 5.9-21 11.9 - 4.3 17.9-6.4|]| 59 5°44.8 5°45.7 5°29.0 5.9 - 2.2 19-45 7.9-6.7|]| 59 5°59.8 6°00.7 5°43.4 5.9 - 2.3 1.9 - 4.7 7.9-7.0 













































































Increments and Corrections 























m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

24 Plan. 25 Plan. 26 Plan. 

0 6° 00.0 6°01.0 5° 43.6 0.0 - 0.0 6.0 - 2.5 12.0 - 4.9 0 6° 15.0 6° 16.0 5°57.9 0.0 - 0.0 6.0 - 2.5 2.0 - 5.1 0 6° 30.0 6°31. 6° 12.2 0.0 - 0.0 6.0 - 2.6 2.0 - 5.3 
1 6° 00.2 6°01.2 5° 43.8 0.1 - 0.0 6.1 - 2.5 12.1 - 4.9 1 6°15.2 6° 16.3 5°58.2 0.1 - 0.0 6.1 - 2.6 2.1-5.1 1 6° 30.2 6°31.3 6°12.5 0.1 - 0.0 6.1 - 2.7 2.1 - 5.3 
2 6°00.5 6°01.5 5° 44.1 0.2-0.1 6.2 - 2.5 12.2 - 5.0 2 6°15.5 6°16.5 5°58.4 0.2-0.1 6.2 - 2.6 2.2- 5.2 2 6°30.5 6°31.6 6°12.7 0.2-0.1 6.2 - 2.7 2.2- 5.4 
3 6° 00.8 6°01.7 5°44.3 0.3 - 0.1 6.3 - 2.6 12.3 - 5.0 a 6°15.8 6° 16.8 5°58.6 0.3 - 0.1 6.3 - 2.7 2.3 - 5.2 3 6° 30.8 6°31.8 6°12.9 0.3-0.1 6.3 - 2.8 2.3 - 5.4 
4 6°01.0 6°02.0 5°44.6 0.4- 0.2 6.4 - 2.6 12.4-5.1 4 6° 16.0 6° 17.0 5°58.9 0.4 - 0.2 6.4 - 2.7 2.4- 5.3 4 6°31.0 6°32. 6° 13.2 0.4 - 0.2 6.4 - 2.8 2.4-5.5 
5 6°01.2 6° 02.2 5°44.8 0.5 - 0.2 6.5 - 2.7 12.5-5.1 5 6° 16.2 6°17.3 5°59.1 0.5 - 0.2 6.5 - 2.8 2.5 - 5.3 5 6°31.2 6° 32.3 6°13.4 0.5 - 0.2 6.5 - 2.9 2.5- 5.5 
6 6°01.5 6°02.5 5°45.0 0.6 - 0.2 6.6 - 2.7 12.6 - 5.1 6 6°16.5 6°17.5 5°59.3 0.6 - 0.3 6.6 - 2.8 2.6 - 5.4 6 6°31.5 6° 32.6 6°13.7 0.6 - 0.3 6.6 - 2.9 2.6 - 5.6 
7 6°01.8 6° 02.7 5°45.3 0.7 - 0.3 6.7 - 2.7 12.7 - 5.2 7 6° 16.8 6°17.8 5°59.6 0.7 - 0.3 6.7 - 2.8 2.7 - 5.4 7 6°31.8 6° 32.8 6° 13.9 0.7 - 0.3 6.7 - 3.0 2.7 - 5.6 
8 6° 02.0 6° 03.0 5°45.5 0.8 - 0.3 6.8 - 2.8 12.8 - 5.2 8 6°17.0 6°18.0 5°59.8 0.8 - 0.3 6.8 - 2.9 2.8 - 5.4 8 6° 32.0 6° 33. 6°14.1 0.8 - 0.4 6.8 - 3.0 2.8 - 5.7 
9 6°02.2 6° 03.2 5°45.7 0.9 - 0.4 6.9 - 2.8 12.9 - 5.3 9 6°17.2 6°18.3 6°00.1 0.9 - 0.4 6.9 - 2.9 2.9- 5.5 9 6° 32.2 6° 33.3 6°14.4 0.9 - 0.4 6.9 - 3.0 2.9- 5.7 
10 6°02.5 6°03.5 5°46.0 1.0- 0.4 7.0 - 2.9 13.0 - 5.3 10 6°17.5 6°18.5 6° 00.3 1.0 - 0.4 7.0 - 3.0 3.0 - 5.5 10 6°32.5 6° 33.6 6°14.6 1.0 - 0.4 7.0 - 3.1 3.0 - 5.7 
11 6° 02.8 6° 03.7 5° 46.2 1.1-0.4 7.1 - 2.9 13.1 - 5.3 11 6°17.8 6°18.8 6°00.5 1.1-0.5 7.1 - 3.0 3.1- 5.6 11 6°32.8 6° 33.8 6°14.9 1.1-0.5 7.1-3.1 3.1- 5.8 
12 6° 03.0 6° 04.0 5°46.5 1.2-0.5 7.2 - 2.9 13.2 - 5.4 12 6°18.0 6°19.0 6° 00.8 1.2-0.5 7.2-3.1 3.2 - 5.6 12 6° 33.0 6° 34. 6°15.1 1.2-0.5 7.2 - 3.2 3.2 - 5.8 
13 6° 03.2 6°04.2 5° 46.7 1.3 - 0.5 7.3 - 3.0 13.3 - 5.4 13 6°18.2 6°19.3 6°01.0 1.3 - 0.6 7.3-3.1 3.3 - 5.7 13 6° 33.2 6° 34.3 6° 15.3 1.3 - 0.6 7.3 - 3.2 3.3 - 5.9 
14 6° 03.5 6°04.5 5° 46.9 1.4 - 0.6 7.4 - 3.0 13.4-5.5 14 6°18.5 6° 19.5 6°01.3 1.4-0.6 74-31 3.4-5.7 14 6° 33.5 6° 34.6 6°15.6 14-0.6 7.4 - 3.3 3.4- 5.9 
15 6° 03.8 6°04.7 5°47.2 1.5 - 0.6 7.5-3.1 13.5 - 5.5 15 6°18.8 6°19.8 6°01.5 1.5 - 0.6 7.5 - 3.2 3.5 - 5.7 15 6° 33.8 6° 34.8 6°15.8 1.5 - 0.7 7.5 - 3.3 3.5 - 6.0 
16 6°04.0 6°05.0 5°47.4 1.6 - 0.7 7.6 - 3.1 13.6 - 5.6 16 6°19.0 6° 20.0 6°01.7 1.6 - 0.7 7.6 - 3.2 3.6 - 5.8 16 6°34.0 6°35. 6°16.1 1.6 - 0.7 7.6 - 3.4 3.6 - 6.0 
17 6° 04.3 6°05.2 BeAr .7 1.7 - 0.7 7.7-3.1 13.7 - 5.6 17 6° 19.3 6° 20.3 6° 02.0 1.7 - 0.7 7.7 - 3.3 3.7 - 5.8 17 6° 34.3 6° 35.3 6° 16.3 1.7-0.8 7.7-3.4 3.7- 6.1 
18 6° 04.5 6°05.5 5°47.9 1.8 - 0.7 7.8 - 3.2 13.8 - 5.6 18 6°19.5 6° 20.5 6°02.2 1.8 - 0.8 7.8 - 3.3 3.8 - 5.9 18 6° 34.5 6° 35.6 6° 16.5 1.8 - 0.8 7.8 - 3.4 3.8 - 6.1 
19 6° 04.7 6°05.7 5°48.1 1.9 -0.8 7.9 - 3.2 13.9 - 5.7 19 6°19.7 6° 20.8 6°02.5 1.9 - 0.8 7.9 -3.4 3.9 - 5.9 19 6° 34.8 6° 35.8 6° 16.8 1.9 - 0.8 7.9- 3.5 3.9 - 6.1 
20 6°05.0 6°06.0 5°48.4 2.0 - 0.8 8.0 - 3.3 14.0 - 5.7 20 6° 20.0 6°21.0 6°02.7 2.0 - 0.8 8.0 - 3.4 4.0 - 6.0 20 6°35.0 6°36. 6°17.0 2.0 - 0.9 8.0 - 3.5 4.0 - 6.2 
21 6°05.3 6°06.2 5°48.6 2.1-0.9 8.1 - 3.3 14.1 - 5.8 21 6° 20.3 6° 21.3 6°02.9 2.1- 0.9 8.1- 3.4 4.1 - 6.0 21 6°35.3 6° 36.3 6°17.2 2.1-0.9 8.1 - 3.6 4.1 - 6.2 
22 6°05.5 6° 06.5 5°48.8 2.2- 0.9 8.2 - 3.3 14.2 - 5.8 22 6° 20.5 6°21.5 6°03.2 2.2- 0.9 8.2- 3.5 4.2 - 6.0 22 6°35.5 6° 36.6 6°17.5 2.2- 1.0 8.2 - 3.6 4.2 - 6.3 
23 6°05.7 6° 06.7 5°49.1 2.3 - 0.9 8.3 - 3.4 14.3 - 5.8 23 6° 20.7 6° 21.8 6° 03.4 2.3 - 1.0 8.3 - 3.5 4.3-6.1 23 6°35.7 6° 36.8 6°17.7 2.3 - 1.0 8.3 - 3.7 4.3 - 6.3 
24 6° 06.0 6°07.0 5° 49.3 2.4 - 1.0 8.4 - 3.4 14.4 - 5.9 24 6° 21.0 6° 22.0 6° 03.6 2.4- 1.0 8.4 - 3.6 44-61 24 6° 36.0 6° 37. 6° 18.0 2.4-1.1 8.4 - 3.7 4.4 - 6.4 
25 6° 06.3 6°07.3 5°49.6 2.5- 1.0 8.5 - 3.5 14.5 - 5.9 25 6°21.3 6° 22.3 6°03.9 2.5-1.1 8.5 - 3.6 4.5 - 6.2 25 6° 36.3 6° 37.3 6°18.2 2.5-1.1 8.5 - 3.8 4.5 - 6.4 
26 6°06.5 6°07.5 5°49.8 2.6 - 1.1 8.6 - 3.5 14.6 - 6.0 26 6°21.5 6°22.5 6° 04.1 2.6-1.1 8.6 - 3.7 4.6 - 6.2 26 6° 36.5 6° 37.6 6°18.4 2.6-1.1 8.6 - 3.8 4.6 - 6.4 
27 6° 06.7 6°07.8 5°50.0 2.7-1.1 8.7 - 3.6 14.7 - 6.0 27 6°21.7 6° 22.8 6°04.4 2.7-1.1 8.7 - 3.7 4.7 - 6.2 27 6° 36.7 6° 37.8 6°18.7 2.7-1.2 8.7 - 3.8 4.7 - 6.5 
28 6°07.0 6° 08.0 5°50.3 2.8- 1.1 8.8 - 3.6 14.8 - 6.0 28 6° 22.0 6° 23.0 6° 04.6 2.8 - 1.2 8.8 - 3.7 4.8 - 6.3 28 6° 37.0 6° 38. 6° 18.9 2.8 - 1.2 8.8 - 3.9 4.8 - 6.5 
29 6°07.3 6°08.3 5°50.5 2.9 - 1.2 8.9 - 3.6 14.9 - 6.1 29 6° 22.3 6° 23.3 6°04.8 2.9- 1.2 8.9 - 3.8 4.9 - 6.3 29 6°37.3 6° 38.3 6°19.2 2.9-1.3 8.9 - 3.9 4.9 - 6.6 
30 6°07.5 6°08.5 5°50.8 3.0 - 1.2 9.0 - 3.7 15.0 - 6.1 30 6°22.5 6° 23.5 6°05.1 3.0 - 1.3 9.0 - 3.8 5.0 - 6.4 30 6°37.5 6° 38.6 6°19.4 3.0 - 1.3 9.0 - 4.0 5.0 - 6.6 
31 6°07.7 6°08.8 5°51.0 3.1- 1.3 9.1 - 3.7 15.1 - 6.2 31 6° 22.7 6° 23.8 6°05.3 3.1- 1.3 9.1 - 3.9 5.1 - 6.4 31 6°37.7 6° 38.8 6° 19.6 3.1-1.4 9.1 - 4.0 5.1- 6.7 
32 6° 08.0 6°09.0 5°51.2 3.2- 1.3 9.2 - 3.8 15.2 - 6.2 32 6° 23.0 6° 24.0 6° 05.6 3.2- 1.4 9.2 - 3.9 5.2-6.5 32 6° 38.0 6°39. 6°19.9 3.2-1.4 9.2-4.1 5.2- 6.7 
33 6° 08.3 6°09.3 5°51.5 3.3 - 1.3 9.3 - 3.8 15.3 - 6.2 33 6° 23.3 6° 24.3 6° 05.8 3.3 - 1.4 9.3 - 4.0 5.3 - 6.5 33 6° 38.3 6° 39.3 6° 20.1 3.3-1.5 9.3- 4.1 5.3 - 6.8 
34 6°08.5 6°09.5 5°51.7 3.4-1.4 9.4 - 3.8 15.4 - 6.3 34 6° 23.5 6°24.5 6°06.0 3.4-1.4 9.4- 4.0 5.4- 6.5 34 6° 38.5 6° 39.6 6° 20.3 3.4-1.5 9.4-4.2 5.4 - 6.8 
35 6°08.7 6°09.8 5°52.0 3.5- 1.4 9.5 - 3.9 15.5 - 6.3 35 6° 23.7 6° 24.8 6° 06.3 3.5-1.5 9.5 - 4.0 5.5 - 6.6 35 6°38.7 6° 39.8 6° 20.6 3.5-1.5 9.5- 4.2 5.5 - 6.8 
36 6°09.0 6°10.0 5°52.2 3.6- 1.5 9.6 - 3.9 15.6 - 6.4 36 6°24.0 6° 25.0 6°06.5 3.6-1.5 9.6 - 4.1 5.6 - 6.6 36 6°39.0 6°40. 6° 20.8 3.6 - 1.6 9.6 - 4.2 5.6 - 6.9 
at 6°09.3 6° 10.3 5°52.4 3.7-1.5 9.7 - 4.0 15.7 - 6.4 37 6° 24.3 6° 25.3 6° 06.7 3.7- 1.6 9.7-4.1 5.7- 6.7 37 6° 39.3 6° 40.3 6°21.1 3.7- 1.6 9.7- 4.3 5.7 - 6.9 
38 6°09.5 6°10.5 5°52.7 3.8 - 1.6 9.8 - 4.0 15.8 - 6.5 38 6° 24.5 6° 25.6 6°07.0 3.8 - 1.6 9.8 - 4.2 5.8 - 6.7 38 6°39.5 6° 40.6 6° 21.3 3.8-1.7 9.8- 4.3 5.8 - 7.0 
39 6°09.7 6°10.8 5°52.9 3.9 - 1.6 9.9 - 4.0 15.9 - 6.5 39 6°24.7 6° 25.8 6°07.2 3.9-1.7 9.9 - 4.2 5.9 - 6.8 39 6°39.7 6° 40.8 6° 21.5 3.9-1.7 9.9-4.4 5.9 - 7.0 
40 6°10.0 6°11.0 5°53.1 4.0- 1.6 10.0 - 4.1 16.0 - 6.5 40 6° 25.0 6° 26. 6°07.5 4.0-1.7 0.0 - 4.3 6.0 - 6.8 40 6° 40.0 6°41. 6° 21.8 4.0-1.8 0.0 - 4.4 6.0 - 7.1 
41 6° 10.3 6°11.3 5°53.4 4.1-1.7 10.1- 4.1 16.1 - 6.6 41 6° 25.3 6° 26.3 6°07.7 4.1-1.7 0.1 - 4.3 6.1 - 6.8 41 6° 40.3 6° 41.3 6°22.0 4.1-1.8 0.1 - 4.5 6.1- 7.1 
42 6°10.5 6°11.5 5°53.6 4.2-1.7 10.2 - 4.2 16.2 - 6.6 42 6° 25.5 6° 26.6 6°07.9 4.2-1.8 0.2 - 4.3 6.2 - 6.9 42 6° 40.5 6° 41.6 6°22.3 4.2-1.9 0.2 - 4.5 6.2 - 7.2 
43 6° 10.7 6°11.8 5°53.9 4.3-1.8 10.3 - 4.2 16.3 - 6.7 43 6° 25.7 6° 26.8 6°08.2 4.3-1.8 0.3 - 4.4 6.3 - 6.9 43 6° 40.7 6°41.8 6° 22.5 4.3-1.9 0.3 - 4.5 6.3 - 7.2 
44 6°11.0 6°12.0 5°54.1 44-1.8 10.4 - 4.2 16.4 - 6.7 44 6° 26.0 6° 27. 6° 08.4 44-1.9 0.4 - 4.4 6.4 - 7.0 44 6°41.0 6° 42. 6° 22.7 44-1.9 0.4 - 4.6 6.4 - 7.2 
45 6°11.3 6°12.3 5°54.3 4.5-1.8 10.5 - 4.3 16.5 - 6.7 45 6° 26.3 6° 27.3 6°08.7 4.5-1.9 0.5-4.5 6.5 - 7.0 45 6°41.3 6° 42.3 6° 23.0 4.5 - 2.0 0.5 - 4.6 6.5 - 7.3 
46 6°11.5 6°12.5 5°54.6 4.6-1.9 10.6 - 4.3 16.6 - 6.8 46 6° 26.5 6° 27.6 6°08.9 4.6 - 2.0 0.6 - 4.5 6.6 - 7.1 46 6°41.5 6° 42.6 6° 23.2 4.6 - 2.0 0.6 - 4.7 6.6 - 7.3 
47 6°11.8 6°12.8 5°54.8 4.7-1.9 10.7 - 4.4 16.7 - 6.8 47 6° 26.8 6° 27.8 6°09.1 4.7 - 2.0 0.7-4.5 6.7-7.1 47 6°41.8 6° 42.8 6°23.4 4.7-2.1 0.7 - 4.7 6.7 - 7.4 
48 6°12.0 6° 13.0 5°55.1 4.8 - 2.0 10.8 - 4.4 16.8 - 6.9 48 6° 27.0 6° 28. 6°09.4 4.8 - 2.0 0.8 - 4.6 6.8 - 7.1 48 6° 42.0 6° 43. 6° 23.7 4.8- 2.1 0.8 - 4.8 6.8 - 7.4 
49 6°12.2 6° 13.3 5°55.3 4.9 - 2.0 10.9 - 4.5 16.9 - 6.9 49 6° 27.2 6° 28.3 6° 09.6 4.9 -2.1 0.9 - 4.6 6.9 - 7.2 49 6° 42.3 6° 43.3 6° 23.9 4.9 - 2.2 0.9 - 4.8 6.9-7.5 
50 6°12.5 6°13.5 5°55.5 5.0 - 2.0 11.0 - 4.5 17.0 - 6.9 50 6° 27.5 6° 28.6 6°09.8 5.0- 2.1 1.0 - 4.7 7.0 - 7.2 50 6°42.5 6° 43.6 6° 24.2 5.0 - 2.2 1.0-4.9 7.0- 7.5 
51 6°12.8 6°13.8 5°55.8 5.1- 2.1 11.1-4.5 17.1 - 7.0 51 6° 27.8 6° 28.8 6°10.1 5.1- 2.2 1.1-4.7 7.1- 7.3 51 6° 42.8 6° 43.9 6°24.4 5.1 - 2.3 11-49 7.1 - 7.6 
52 6° 13.0 6°14.0 5°56.0 5.2-2.1 11.2 - 4.6 17.2 - 7.0 52 6° 28.0 6°29. 6°10.3 5.2- 2.2 1.2-4.8 7.2- 7.3 52 6° 43.0 6°44. 6°24.6 5.2 - 2.3 1.2-4.9 7.2- 7.6 
53 6° 13.2 6°14.3 5°56.2 5.3 - 2.2 11.3 - 4.6 17.3- 7.1 53 6° 28.2 6° 29.3 6° 10.6 5.3 - 2.3 1.3-4.8 7.3-7.4 53 6° 43.2 6° 44.4 6° 24.9 5.3 - 2.3 1.3 -5.0 7.3 - 7.6 
54 6° 13.5 6°14.5 5°56.5 5.4- 2.2 11.4-4.7 17.4-7.1 54 6° 28.5 6° 29.6 6° 10.8 5.4 - 2.3 14-48 74-74 54 6° 43.5 6° 44.6 6° 25.1 5.4-2.4 14-5.0 7.4-7.7 
55 6°13.8 6°14.8 5°56.7 5.5 - 2.2 11.5 - 4.7 17.5-7.1]] 55 6° 28.8 6°29.8 6°11.0 5.5 - 2.3 15-49 7.5-7.4]] 55 6°43.8 6° 44.9 6°25.4 5.5-2.4 1.5-5.1 7.5-7.7 
56 6° 14.0 6°15.0 5°57.0 5.6 - 2.3 11.6 - 4.7 17.6 - 7.2 56 6° 29.0 6°30. 6°11.3 5.6 - 2.4 1.6 - 4.9 7.6-7.5 56 6° 44.0 6°45. 6°25.6 5.6 - 2.5 16-51 7.6 - 7.8 
57 6°14.2 6°15.3 BP 572 5.7 - 2.3 11.7 - 4.8 17.7 - 7.2 57 6° 29.2 6°30.3 6°11.5 5.7-2.4 1.7 - 5.0 7.7-7.5 57 6° 44.2 6° 45.4 6°25.8 5.7-2.5 1.7-5.2 7.7-7.8 
58 6°14.5 6°15.5 5°57.4 5.8 - 2.4 11.8 - 4.8 17.8 - 7.3 58 6° 29.5 6° 30.6 6°11.8 5.8- 2.5 1.8 - 5.0 7.8 - 7.6 58 6°44.5 6° 45.6 6° 26.1 5.8 - 2.6 1.8-5.2 7.8 - 7.9 
59 6°14.8 6°15.8 5°57.7 5.9 - 2.4 11.9 - 4.9 17.9 - 7.3 59 6° 29.8 6° 30.8 6°12.0 5.9 - 2.5 1.9-5.1 7.9 - 7.6 59 6°44.8 6°45.9 6° 26.3 5.9 - 2.6 1.9 - 5.3 7.9- 7.9 













































































Increments and Corrections 

















m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 
27 Plan. 28 Plan. 29 Plan. 
0 6° 45.0 6° 46.1 6° 26.5 0.0 - 0.0 6.0 - 2.8 12.0-5.5|| 0 7° 00.0 7°O1.1 6° 40.9 0.0 - 0.0 6.0 - 2.8 2.0-5.7]| 0 7° 15.0 7° 16.2 6°55.2 0.0 - 0.0 6.0 - 2.9 2.0- 5.9 
1 6°45.2 6°46.4 6° 26.8 0.1 - 0.0 6.1 - 2.8 12.1-5.5]| 1 7° 00.2 7°01.4 6°41.1 0.1 - 0.0 6.1 - 2.9 2.1-5.7]} 1 7°15.2 7°16.4 6°55.4 0.1 - 0.0 6.1 - 3.0 2.1- 5.9 
2 6°45.5 6° 46.6 6°27.0 0.2- 0.1 6.2 - 2.8 12.2-5.6|| 2 7°00.5 7°01.6 6°41.3 0.2- 0.1 6.2 - 2.9 2.2-5.8|] 2 7°15.5 7°16.7 6°55.7 0.2-0.1 6.2 - 3.0 2.2 - 6.0 
3 6°45.8 6° 46.9 6°27.3 0.3 - 0.1 6.3 - 2.9 12.3-5.6|| 3 7°00.8 7°01.9 6°41.6 0.3 - 0.1 6.3 - 3.0 2.3-5.8]] 3 7°15.8 7°16.9 6°55.9 0.3- 0.1 6.3 - 3.1 2.3 - 6.0 
4 6°46.0 6°47.1 6°27.5 0.4 - 0.2 6.4 - 2.9 124-5.7|| 4 7°01.0 7°02.2 6°41.8 0.4 - 0.2 6.4 - 3.0 2.4-5.9|| 4 7°16.0 7°17.2 6°56.1 0.4 - 0.2 6.4- 3.1 2.4- 6.1 
5 6° 46.2 6°47.4 6°27.7 0.5 - 0.2 6.5 - 3.0 12.5-5.7|| 5 7°01.2 7°02.4 6°42.1 0.5 - 0.2 6.5- 3.1 2.5-5.9]] 5 7°16.2 7°17.4 6°56.4 0.5 - 0.2 6.5 - 3.2 2.5 - 6.1 
6 6° 46.5 6° 47.6 6°28.0 0.6 - 0.3 6.6 - 3.0 12.6-5.8]| 6 7°01.5 7°02.7 6° 42.3 0.6 - 0.3 6.6 - 3.1 2.6-6.0]| 6 7°16.5 7107 6°56.6 0.6 - 0.3 6.6 - 3.2 2.6 - 6.2 
7 6° 46.8 6°47.9 6° 28.2 0.7 - 0.3 6.7-3.1 12.7-5.8|| 7 7°01.8 7°02.9 6°42.5 0.7 - 0.3 6.7 - 3.2 2.7-6.0|| 7 7°16.8 7°17.9 6°56.9 0.7 - 0.3 6.7 - 3.3 2.7 - 6.2 
8 6°47.0 6°48.1 6°28.5 0.8 - 0.4 6.8- 3.1 12.8-5.9|| 8 7°02.0 7°03.2 6°42.8 0.8 - 0.4 6.8 - 3.2 2.8-6.1]|| 8 7°17.0 7°18.2 6°57.1 0.8 - 0.4 6.8 - 3.3 2.8 - 6.3 
9 6°47.2 6°48.4 6°28.7 0.9 - 0.4 6.9 - 3.2 12.9-5.9|| 9 7°02.2 7°03.4 6° 43.0 0.9 - 0.4 6.9 - 3.3 2.9-6.1]|| 9 7°17.2 7°18.4 6°57.3 0.9- 0.4 6.9 - 3.4 2.9 - 6.3 
6° 47.5 6° 48.6 6° 28.9 1.0-0.5 7.0 - 3.2 13.0 - 6.0 10 7°02.5 7°03.7 6° 43.3 1.0- 0.5 7.0 - 3.3 3.0 - 6.2 10 7°17.5 7°18.7 6°57.6 1.0-0.5 7.0 - 3.4 3.0 - 6.4 
6°47.8 6°48.9 6°29.2 1.1-0.5 7.1-3.3 13.1-6.0]] 11 7°02.8 7°03.9 6°43.5 11-05 7.1-3.4 3.1-6.2]] 11 7°17.8 7°18.9 6°57.8 11-05 7.1-3.5 3.1- 6.4 
6°48.0 6°49.1 6°29.4 1.2 - 0.6 7.2-3.3 13.2-6.0]] 12 7°03.0 7°04.2 6°43.7 1.2 - 0.6 7.2-3.4 3.2-6.3]] 12 7°18.0 7°19.2 6°58.0 1.2 -0.6 7.2-3.5 3.2 - 6.5 
6°48.2 6°49.4 6°29.7 1.3 - 0.6 7.3-3.3 13.3-6.1 13 7°03.2 7°04.4 6° 44.0 1.3 - 0.6 7.3-3.5 3.3-6.3]] 13 7°18.2 7°19.4 6°58.3 1.3 - 0.6 7.3 - 3.6 3.3-6.5 
6°48.5 6°49.6 6°29.9 1.4 - 0.6 74-34 13.4-6.1 14 7°03.5 7°04.7 6°44.2 1.4 -0.7 74-35 3.4-6.4|] 14 7°18.5 7°19.7 6°58.5 14-0.7 7.4 - 3.6 3.4 - 6.6 
6°48.8 6°49.9 6°30.1 1.5 - 0.7 7.5 -3.4 13.5-6.2]] 15 7°03.8 7°04.9 6° 44.4 1.5 -0.7 7.5 - 3.6 3.5-6.4]] 15 7°18.8 7°19.9 6°58.8 15-07 7.5-3.7 3.5 - 6.6 
6° 49.0 6°50.1 6°30.4 1.6 - 0.7 7.6-3.5 13.6-6.2]| 16 7°04.0 7°05.2 6°44.7 1.6 - 0.8 7.6 - 3.6 3.6-6.5]] 16 7°19.0 7° 20.2 6°59.0 1.6 - 0.8 7.6 - 3.7 3.6 - 6.7 
6° 49.3 6°50.4 6° 30.6 17 -0.8 7.7-3.5 13.7-6.3]| 17 7°04.3 7°05.4 6°44.9 17-08 7.7-3.7 3.7-6.5]|| 17 7°19.3 7° 20.5 6°59.2 17-08 7.7-3.8 3.7 - 6.7 
6°49.5 6°50.6 6°30.8 18-08 7.8 - 3.6 13.8-6.3]] 18 7°04.5 7°05.7 6°45.2 1.8-0.9 7.8-3.7 3.8-6.6]] 18 7°19.5 7°20.7 6°59.5 1.8-0.9 7.8 - 3.8 3.8 - 6.8 
6° 49.8 6°50.9 6°31.1 1.9-0.9 7.9 - 3.6 13.9-6.4|] 19 7°04.7 7°05.9 6°45.4 1.9-0.9 7.9 - 3.8 3.9-6.6]] 19 7°19.7 7°21.0 6°59.7 1.9-0.9 7.9 - 3.9 3.9 - 6.8 
6°50.0 6°51.1 6°31.3 2.0 - 0.9 8.0 - 3.7 14.0-6.4|]| 20 7°05.0 7° 06.2 6° 45.6 2.0 - 0.9 8.0 - 3.8 4.0-6.6| | 20 7°20.0 7°21.2 7°00.0 2.0 - 1.0 8.0 - 3.9 4.0 - 6.9 
6°50.3 6°51.4 6°31.6 2.1- 1.0 8.1- 3.7 14.1-6.5]] 21 7°05.3 7° 06.4 6° 45.9 2.1- 1.0 8.1- 3.8 4.1-6.7|| 21 7° 20.3 7°21.5 7°00.2 2.1- 1.0 8.1- 4.0 4.1-6.9 
6°50.5 6°51.6 6°31.8 2.2-1.0 8.2- 3.8 14.2-6.5]]| 22 7°05.5 7°06.7 6°46.1 2.2-1.0 8.2 - 3.9 4.2-6.7|| 22 7°20.5 7°21.7 7° 00.4 2.2-1.1 8.2 - 4.0 4.2- 7.0 
6°50.7 6°51.9 6°32.0 2.3-11 8.3 - 3.8 14.3-6.6| | 23 7°05.7 7°06.9 6° 46.4 2.3-1.1 8.3 - 3.9 4.3-6.8|]| 23 7°20.7 7°22.0 7°00.7 2.3-1.1 8.3-4.1 4.3-7.0 
6°51.0 6°52.1 6° 32.3 2.4-1.1 8.4 - 3.9 14.4-6.6]| 24 7°06.0 7°07.2 6° 46.6 2.4-1.1 8.4- 4.0 44-6.8]| 24 7°21.0 7° 22.2 7°00.9 2.4-1.2 8.4-4.1 44-71 
6°51.3 6°52.4 6°32.5 2.5-11 8.5 - 3.9 14.5-6.6]| 25 7° 06.3 7°07.4 6° 46.8 2.5- 1.2 8.5 - 4.0 4.5-6.9|]| 25 7°21.3 7° 22.5 7°O1.1 2.5-1.2 8.5 - 4.2 45-71 
6°51.5 6°52.6 6°32.8 2.6 - 1.2 8.6 - 3.9 14.6-6.7]| 26 7° 06.5 7°07.7 6°47.1 2.6 - 1.2 8.6- 4.1 4.6-6.9|| 26 7°21.5 7°22.7 7°01.4 2.6 - 1.3 8.6 - 4.2 4.6-7.2 
6°51.7 6°52.9 6°33.0 2.7- 1.2 8.7- 4.0 14.7-6.7]| 27 7°06.7 7°07.9 6°47.3 2.7 - 1.3 8.7-4.1 4.7-7.0|| 27 7°21.7 7° 23.0 7°01.6 2.7 - 1.3 8.7 - 4.3 4.7-7.2 
6°52.0 6°53.1 6°33.2 2.8-1.3 8.8 - 4.0 14.8-6.8]] 28 7°07.0 7°08.2 6°47.5 2.8- 1.3 8.8 - 4.2 4.8-7.0|| 28 7°22.0 7° 23.2 7°01.9 2.8- 1.4 8.8 - 4.3 4.8-7.3 
6°52.3 6°53.4 6°33.5 2.9-1.3 8.9-4.1 14.9-6.8]] 29 7°07.3 7° 08.4 6°47.8 2.9-1.4 8.9 - 4.2 4.9-7.1|]| 29 7° 22.3 7° 23.5 7°02.1 2.9-1.4 8.9 - 4.4 4.9-7.3 
6°52.5 6°53.6 6° 33.7 3.0- 1.4 90-41 15.0 - 6.9 30 7°07.5 7° 08.7 6° 48.0 3.0-1.4 9.0 - 4.3 5.0-7.1 30 7°22.5 7° 23.7 7° 02.3 3.0-1.5 9.0 - 4.4 5.0 - 7.4 
6°52.7 6°53.9 6°33.9 3.1-1.4 9.1- 4.2 15.1-6.9]] 31 7°07.7 7°08.9 6° 48.3 3.1-1.5 9.1- 4.3 5.1-7.2]|] 31 7°22.7 7° 24.0 7°02.6 3.1-1.5 9.1- 4.5 5.1- 7.4 
6°53.0 6°54.1 6°34.2 3.2-1.5 9.2-4.2 15.2-7.0]] 32 7°08.0 7°09.2 6°48.5 3.2-1.5 9.2-4.4 5.2-7.2|] 32 7°23.0 7° 24.2 7°02.8 3.2-1.6 9.2- 4.5 5.2-7.5 
6°53.3 6°54.4 6°34.4 3.3-15 9.3-43 15.3- 7.0] | 33 7°08.3 7°09.4 6° 48.7 3.3-16 9.3-4.4 5.3-7.3|] 33 7° 23.3 7° 24.5 7°03.1 3.3-1.6 9.3 - 4.6 5.3-7.5 
6°53.5 6°54.6 6°34.7 3.4-1.6 9.4 - 4.3 15.4-7.1 34 7°08.5 7°09.7 6° 49.0 3.4-1.6 9.4-4.5 5.4-7.3 34 7° 23.5 7° 24.7 7° 03.3 3.4-1.7 9.4 - 4.6 5.4 - 7.6 
6°53.7 6°54.9 6°34.9 3.5 - 1.6 9.5-4.4 15.5- 7.1 35 7°08.7 7°09.9 6° 49.2 3.5-1.7 9.5 - 4.5 5.5 - 7.4 35 T° 23:7 7° 25.0 7° 03.5 3.5-1.7 9.5-4.7 5.5 - 7.6 
6°54.0 6°55.1 6°35.1 3.6 - 1.6 9.6 - 4.4 15.6-7.1|]| 36 7°09.0 7°10.2 6°49.5 3.6-1.7 9.6 - 4.6 5.6-7.4|| 36 7° 24.0 7° 25.2 7°03.8 3.6-1.8 9.6 - 4.7 5.6 - 7.7 
6°54.3 6°55.4 6°35.4 3.7-1.7 9.7-4.4 15.7-7.2|| 37 7°09.3 7°10.4 6°49.7 3.7-1.8 9.7 - 4.6 5.7-7.5|| 37 7° 24.3 7°25.5 7°04.0 3.7-1.8 9.7 - 4.8 5.7-7.7 
6°54.5 6°55.6 6°35.6 3.8-17 9.8-4.5 15.8-7.2|]| 38 7°09.5 7°10.7 6°49.9 3.8-18 9.8- 4.7 5.8-7.5|] 38 7° 24.5 7°25.7 7°04.3 3.8-1.9 9.8 - 4.8 5.8 - 7.8 
6°54.7 6°55.9 6°35.9 3.9-18 9.9-4.5 15.9-7.3|] 39 7°09.7 7°10.9 6°50.2 3.9-1.9 9.9-4.7 5.9-7.6|| 39 7°24.7 7° 26.0 7°04.5 3.9-1.9 9.9- 4.9 5.9- 7.8 
6°55.0 6°56.1 6°36.1 4.0-1.8 10.0 - 4.6 16.0-7.3]] 40 7°10.0 7°11.2 6°50.4 4.0-1.9 0.0 - 4.8 6.0-7.6|| 40 7°25.0 7° 26.2 7°04.7 4.0 - 2.0 0.0 - 4.9 6.0 - 7.9 
6°55.3 6°56.4 6°36.3 4.1-1.9 10.1 - 4.6 16.1-7.4]| 41 7°10.3 7°11.4 6°50.6 41-19 0.1 - 4.8 6.1-7.6|] 41 7°25.3 7° 26.5 7°05.0 4.1- 2.0 0.1 - 5.0 6.1 - 7.9 
6°55.5 6°56.6 6° 36.6 4.2-1.9 10.2 - 4.7 16.2-7.4]| 42 7°10.5 7°11.7 6°50.9 4.2 - 2.0 0.2 - 4.8 6.2-7.7|| 42 7°25.5 7° 26.7 7°05.2 4.2-2.1 0.2 - 5.0 6.2 - 8.0 
6°55.7 6°56.9 6°36.8 4.3 - 2.0 10.3 - 4.7 16.3-7.5]| 43 7°10.7 7°11.9 6°51.1 4.3 - 2.0 0.3 - 4.9 6.3-7.7|| 43 7°25.7 7°27.0 7°05.4 4.3-2.1 0.3-5.1 6.3 - 8.0 
6°56.0 6°57.1 6°37.0 4.4- 2.0 10.4 - 4.8 16.4-7.5|| 44 7°11.0 7° 12.2 6°51.4 44-21 0.4 - 4.9 6.4-7.8|] 44 7° 26.0 7° 27.2 7°05.7 44-2.2 0.4-5.1 6.4 - 8.1 
6°56.3 6°57.4 6° 37.3 4.5-2.1 10.5 - 4.8 16.5-7.6]| 45 7°11.3 7°12.4 6°51.6 45-21 0.5 - 5.0 6.5-7.8|} 45 7° 26.3 7° 27.5 7°05.9 4.5-2.2 0.5 - 5.2 6.5 - 8.1 
6°56.5 6°57.6 6°37.5 4.6 - 2.1 10.6 - 4.9 16.6-7.6]| 46 7°11.5 7°12:7, 6°51.8 4.6 - 2.2 0.6 - 5.0 6.6-7.9|| 46 7° 26.5 7°27.7 7°06.2 4.6 - 2.3 0.6 - 5.2 6.6 - 8.2 
6°56.8 6°57.9 6°37.8 4722.2 10.7 - 4.9 16.7-7.7|| 47 7°11.8 7°12.9 6°52.1 47-22 0.7 - 5.1 6.7-7.9|| 47 7° 26.8 7° 28.0 7° 06.4 4.7 - 2.3 0.7 - 5.3 6.7 - 8.2 
6°57.0 6°58.1 6° 38.0 4.8 - 2.2 10.8 - 5.0 16.8-7.7]| 48 7°12.0 7°13.2 6°52.3 4.8-2.3 0.8 - 5.1 6.8-8.0|| 48 7°27.0 7° 28.2 7° 06.6 4.8-2.4 0.8 - 5.3 6.8 - 8.3 
6°57.3 6°58.4 6° 38.2 4.9 - 2.2 10.9 - 5.0 16.9-7.7]| 49 7°12.2 7°13.4 6°52.6 4.9-2.3 0.9 - 5.2 6.9-8.0|]} 49 7° 27.2 7° 28.5 7°06.9 4.9-2.4 0.9- 5.4 6.9 - 8.3 
6°57.5 6°58.6 6°38.5 5.0 - 2.3 11.0 - 5.0 17.0-7.8]] 50 7°12.5 T1337 6°52.8 5.0 - 2.4 1.0 - 5.2 7.0-8.1]] 50 7927.5 7° 28.7 7°07.1 5.0 - 2.5 1.0-5.4 7.0 - 8.4 
6°57.8 6°58.9 6°38.7 5.1- 2.3 11.1-5.1 17.1-7.8]] 51 7°12.8 7°13.9 6°53.0 5.1-2.4 11-53 7.1-8.1]] 51 7°27.8 7°29.0 7°07.4 5.1- 2.5 11-55 7.1- 8.4 
6°58.0 6°59.1 6°39.0 5.2-2.4 11.2-5.1 17.2-7.9]]| 52 7°13.0 7°14.2 6°53.3 5.2-2.5 1.2-5.3 7.2-8.2|] 52 7°28.0 7° 29.2 7°07.6 5.2 - 2.6 12-55 7.2- 8.5 
6°58.2 6°59.4 6°39.2 5.3-2.4 11.3 - 5.2 17.3-7.9]]| 53 7°13.2 7°14.4 6°53.5 5.3-2.5 13-54 7.3-8.2|] 53 7° 28.2 7° 29.5 7°07.8 5.3 - 2.6 13-56 7.3 - 8.5 
6°58.5 6°59.6 6°39.4 5.4-2.5 11.4-5.2 17.4-8.0]| 54 7°13.5 7°14.7 6°53.8 5.4 - 2.6 14-54 74-8.3|]| 54 7° 28.5 7° 29.7 7°08.1 5.4-2.7 1.4 -5.6 7.4 - 8.6 
6°58.8 6°59.9 6°39.7 5.5 -2.5 11.5 - 5.3 17.5- 8.0] | 55 7°13.8 7°14.9 6°54.0 5.5 - 2.6 15-55 7.5-8.3]] 55 7°28.8 7°30.0 7°08.3 5.5 - 2.7 15-57 7.5 - 8.6 
6°59.0 7°00.1 6°39.9 5.6 - 2.6 11.6 - 5.3 17.6-8.1]] 56 7°14.0 7°15.2 6°54.2 5.6 - 2.7 1.6 -5.5 7.6-8.4]|| 56 7°29.0 7° 30.2 7°08.5 5.6 - 2.8 1.6-5.7 7.6 - 8.7 
6°59.2 7°00.4 6°40.2 5.7 - 2.6 11.7 - 5.4 17.7-8.1]] 57 7°14.2 7°15.4 6°54.5 5.7-2.7 17 -5.6 7.7-8.4]|| 57 7°29.2 7°30.5 7°08.8 5.7-2.8 17-58 7.7- 8.7 
6°59.5 7° 00.6 6° 40.4 5.8 - 2.7 11.8 - 5.4 17.8 - 8.2 58 7°14.5 7°15.7 6°54.7 5.8 - 2.8 1.8 - 5.6 7.8 - 8.5 58 7° 29.5 7° 30.7 7° 09.0 5.8 - 2.9 1.8 - 5.8 7.8 - 8.8 
6°59.8 7°00.9 6° 40.6 5.9-2.7 11.9-5.5 17.9-8.2|]| 59 7°14.8 7°15.9 6°54.9 5.9 - 2.8 19-57 7.9-8.5]|| 59 7°29.8 7°31.0 7°09.3 5.9 - 2.9 1.9-5.9 7.9 - 8.8 










































































Increments and Corrections 

















m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

30 Plan. 31 Plan. 32 Plan. 

0 7°30.0 7°31.2 7°09.5 0.0 - 0.0 6.0 - 3.0 12.0-6.1]| 0 7° 45.0 7° 46.3 7° 23.8 0.0 - 0.0 6.0 - 3.2 2.0-6.3]] 0 8°00.0 8°01.3 7° 38.1 0.0 - 0.0 6.0 - 3.3 2.0- 6.5 
1 7° 30.2 7°31.5 7°09.7 0.1- 0.1 6.1-3.1 12.1-6.2]| 1 7°45.2 7° 46.5 7° 24.1 0.1- 0.1 6.1 - 3.2 2.1-6.4]] 1 8°00.2 8°01.6 7° 38.4 0.1-0.1 6.1 - 3.3 2.1 - 6.6 
2 7°30.5 7°31.7 7°10.0 0.2-0.1 6.2 - 3.2 12.2-6.2|| 2 7°45.5 7° 46.8 7° 24.3 0.2- 0.1 6.2 - 3.3 2.2-6.4|]} 2 8°00.5 8°01.8 7° 38.6 0.2-0.1 6.2 - 3.4 2.2 - 6.6 
3 7° 30.8 7°32.0 7°10.2 0.3 - 0.2 6.3 - 3.2 12.3-6.3]| 3 7°45.7 7°47.0 7° 24.5 0.3 - 0.2 6.3 - 3.3 2.3-6.5|| 3 8°00.7 8°02. 7°38.8 0.3 - 0.2 6.3 - 3.4 2.3 - 6.7 
4 7°31.0 7° 32.2 7°10.5 0.4 - 0.2 6.4 - 3.3 12.4-6.3]| 4 7°46.0 7°47.3 7° 24.8 0.4 - 0.2 6.4 - 3.4 2.4-6.5|| 4 8°01.0 8°02.3 7°39.1 0.4 - 0.2 6.4 - 3.5 2.4 - 6.7 
5 7°31.2 7° 32.5 7°10.7 0.5 - 0.3 6.5 - 3.3 12.5 - 6.4 5 7° 46.2 7°47.5 7° 25.0 0.5 - 0.3 6.5 - 3.4 2.5 - 6.6 5 8°01.3 8°02.6 7°39.3 0.5 - 0.3 6.5 - 3.5 2.5 - 6.8 
6 7°31.5 7°32.7 7°10.9 0.6 - 0.3 6.6 - 3.4 12.6-6.4]|| 6 7° 46.5 7°47.8 7° 25.2 0.6 - 0.3 6.6 - 3.5 2.6-6.6|| 6 8°01.5 8°02.8 7°39.6 0.6 - 0.3 6.6 - 3.6 2.6 - 6.8 
7 7°31.7 7°33.0 7°11.2 0.7 - 0.4 6.7 - 3.4 12.7-6.5|| 7 7° 46.8 7°48.0 7° 25.5 0.7 - 0.4 6.7 - 3.5 2.7-6.7|| 7 8°01.8 8°03. 7°39.8 0.7 - 0.4 6.7 - 3.6 2.7 - 6.9 
8 7°32.0 7° 33.2 7°11.4 0.8 - 0.4 6.8 - 3.5 12.8-6.5]|| 8 7°47.0 7°48.3 7°25.7 0.8 - 0.4 6.8 - 3.6 2.8-6.7|| 8 8°02.0 8°03.3 7°40.0 0.8 - 0.4 6.8 - 3.7 2.8 - 6.9 
9 7°32.2 7°33.5 7°11.6 0.9 - 0.5 6.9 - 3.5 12.9-6.6]|| 9 7°47.2 7°48.5 7° 26.0 0.9 - 0.5 6.9 - 3.6 2.9-6.8]] 9 8°02.2 8° 03.6 7°40.3 0.9-0.5 6.9 - 3.7 2.9 - 7.0 
10 7° 32.5 7° 33.7 7°11.9 1.0- 0.5 7.0 - 3.6 13.0 - 6.6 10 7°47.5 7° 48.8 7° 26.2 1.0- 0.5 7.0 - 3.7 3.0 - 6.8 10 8°02.5 8°03.8 7° 40.5 1.0-0.5 7.0 - 3.8 3.0 - 7.0 
11 7°32.8 7°34.0 7°12.1 1.1 - 0.6 7.1-3.6 13.1-6.7]| 11 7°A7.7 7°49.0 7° 26.4 1.1- 0.6 7.1-3.7 3.1-6.9]]} 11 8°02.7 8°04. 7° 40.8 1.1- 0.6 7.1- 3.8 3.1-7.1 
12 7°33.0 7° 34.2 7°12.4 1.2 - 0.6 7.2-3.7 13.2-6.7]| 12 7°48.0 7°49.3 7° 26.7 1.2 - 0.6 7.2-3.8 3.2-6.9]]} 12 8°03.0 8°04.3 7°41.0 1.2-0.7 7.2- 3.9 3.2-7.1 
13 7°33.3 7° 34.5 7°12.6 1.3 - 0.7 7.3-3.7 13.3-6.8]] 13 7°48.2 7°49.5 7° 26.9 1.3 -0.7 7.3-3.8 3.3-7.0|] 13 8°03.3 8°04.6 7°41.2 1.3-0.7 7.3-4.0 3.3 - 7.2 
14 7°33.5 7°34.7 7°12.8 1.4-0.7 74-38 13.4-6.8]| 14 7°48.5 7°49.8 7° 27.2 1.4-0.7 74-39 3.4-7.0|| 14 8°03.5 8°04.8 7°41.5 14-0.8 7.4-4.0 3.4- 7.3 
15 7°33.8 7°35.0 7°13.1 1.5 - 0.8 7.5 -3.8 13.5-6.9]] 15 7° 48.8 7°50.0 7°27.4 1.5-0.8 7.5 - 3.9 3.5-7.1 15 8°03.8 8°05. 7°41.7 15-0.8 75-41 3.5 - 7.3 
16 7° 34.0 7°35.2 7°13:3 1.6 - 0.8 7.6 - 3.9 13.6-6.9]| 16 7°49.0 7°50.3 7° 27.6 1.6 - 0.8 7.6 - 4.0 3.6-7.1 16 8°04.0 8°05.3 7°42.0 1.6 - 0.9 7.6-4.1 3.6 - 7.4 
17 7° 34.3 7°35.5 7°13.6 1.7 -0.9 7.7-3.9 13.7-7.0]| 17 7°49.3 7°50.5 7°27.9 1.7-0.9 7.7-4.0 3.7-7.2|| 17 8°04.2 8°05.6 7°42.2 17-09 7.7-4.2 3.7-7.4 
18 7° 34.5 7°35.7 7°13.8 1.8 - 0.9 7.8-4.0 13.8-7.0]| 18 7°49.5 7°50.8 7° 28.1 1.8 - 0.9 78-41 3.8-7.2|| 18 8°04.5 8°05.8 7°42.4 1.8- 1.0 7.8- 4.2 3.8 - 7.5 
19 7°34.8 7°36.0 7°14.0 1.9 - 1.0 7.9-4.0 13.9-7.1 19 7°49.8 7°51.0 7° 28.4 1.9- 1.0 7.9-41 3.9-7.3]] 19 8°04.8 8°06. 7°42.7 1.9-1.0 7.9- 4.3 3.9- 7.5 
20 7°35.0 7° 36.2 7°14.3 2.0- 1.0 8.0-4.1 14.0-7.1]] 20 7°50.0 7°51.3 7° 28.6 2.0- 1.1 8.0 - 4.2 4.0-7.4|]| 20 8°05.0 8° 06.3 7°42.9 2.0- 1.1 8.0 - 4.3 4.0 - 7.6 
21 7°35.3 7°36.5 7°14.5 2.1-1.1 8.1-4.1 14.1-7.2]] 21 7°50.3 7°51.5 7° 28.8 2.1-1.1 8.1- 4.3 4.1-7.4|]| 21 8°05.3 8° 06.6 7°43.1 21-11 8.1- 4.4 4.1- 7.6 
22 7°35.5 7°36.7 7°14.7 2.2-11 8.2-4.2 14.2-7.2]]| 22 7°50.5 7°51.8 7°29.1 2.2-1.2 8.2- 4.3 4.2-7.5|]| 22 8°05.5 8°06.8 7° 43.4 2.2-1.2 8.2- 4.4 4.2-7.7 
23 7°35.7 7°37.0 7°15.0 2.3- 1.2 8.3- 4.2 14.3-7.3]] 23 7°50.7 7°52.0 7° 29.3 2.3- 1.2 8.3- 4.4 4.3-7.5|| 23 8°05.7 8°07. 7° 43.6 2.3 - 1.2 8.3- 4.5 4.3-7.7 
24 7° 36.0 7°37.2 7°15.2 2.4-1.2 8.4- 4.3 14.4-7.3]| 24 7°51.0 7°52.3 7° 29.5 2.4-1.3 8.4-4.4 44-7.6|| 24 8°06.0 8°07.3 7° 43.9 2.4-1.3 8.4- 4.5 44-7.8 
25 7° 36.2 7°37.5 7°15.5 2.5-1.3 8.5-4.3 14.5-7.4]] 25 7°51.3 7°52.5 7° 29.8 2.5- 1.3 8.5- 4.5 4.5-7.6|| 25 8°06.2 8°07.6 7°44.1 2.5-1.4 8.5 - 4.6 4.5-7.9 
26 7°36.5 7°37.7 7°15.7 2.6 - 1.3 8.6 - 4.4 14.6-7.4]| 26 7°51.5 7°52.8 7° 30.0 2.6 - 1.4 8.6 - 4.5 46-7.7|| 26 8°06.5 8°07.8 7° 44.3 2.6 - 1.4 8.6 - 4.7 4.6-7.9 
27 7°36.7 7°38.0 7°15.9 2.7-1.4 8.7-4.4 14.7-7.5]| 27 7°51.7 7°53.0 7° 30.3 2.7-1.4 8.7 - 4.6 4.7-7.7|| 27 8°06.8 8°08. 7°44.6 2.7- 1.5 8.7 - 4.7 4.7 - 8.0 
28 7°37.0 7° 38.2 7°16.2 2.8-1.4 8.8-4.5 14.8-7.5]] 28 7°52.0 7°53.3 7°30.5 2.8- 1.5 8.8 - 4.6 4.8-7.8|| 28 8°07.0 8°08.3 7° 44.8 2.8-15 8.8- 4.8 4.8 - 8.0 
29 7°37.3 7°38.5 7°16.4 2.9-1.5 8.9-4.5 14.9-7.6]]| 29 7°52.2 7°53.5 7° 30.7 2.9 - 1.5 8.9- 4.7 4.9-7.8|| 29 8°07.3 8° 08.6 7°45.1 2.9 - 1.6 8.9- 4.8 4.9-8.1 
30 7°37.5 7° 38.8 7°16.7 3.0-1.5 9.0 - 4.6 15.0- 7.6] | 30 7°52.5 7°53.8 7°31.0 3.0- 1.6 9.0- 4.7 5.0-7.9]} 30 8°07.5 8°08.8 7° 45.3 3.0-1.6 9.0 - 4.9 5.0- 8.1 
31 7°37.7 7°39.0 7°16.9 3.1- 1.6 9.1- 4.6 15.1-7.7]] 31 7°52.7 7°54.0 7°31.2 3.1- 1.6 9.1- 4.8 5.1-7.9]] 31 8°07.7 8°09. 7°45.5 3.1-1.7 9.1- 4.9 5.1- 8.2 
32 7°38.0 7°39.3 7°17.1 3.2-1.6 9.2-4.7 15.2-7.7]| 32 7°53.0 7°54.3 7°31.5 3.2-1.7 9.2-4.8 5.2-8.0]] 32 8°08.0 8°09.3 7°45.8 3.2-1.7 9.2 - 5.0 5.2 - 8.2 
33 7° 38.3 7°39.5 7°17.4 3.3-1.7 9.3-4.7 15.3-7.8]] 33 7°53.3 7°54.5 7°31.7 3.3-17 9.3-4.9 5.3-8.0]] 33 8°08.2 8°09.6 7° 46.0 3.3-18 9.3-5.0 5.3 - 8.3 
34 7°38.5 7°39.8 7°17.6 3.4-1.7 94-48 15.4-7.8]| 34 7°53.5 7°54.8 7°31.9 3.4-1.8 9.4-4.9 5.4-8.1]|] 34 8°08.5 8°09.8 7° 46.2 3.4-1.8 9.4-5.1 5.4 - 8.3 
35 7°38.7 7° 40.0 7°17.9 3.5-18 95-48 15.5-7.9|] 35 7°53.8 7°55.0 7° 32.2 3.5-18 9.5 - 5.0 5.5-8.1]] 35 8°08.8 8°10. 7° 46.5 3.5-1.9 9.5-5.1 5.5 -8.4 
36 7°39.0 7° 40.3 7°18.1 3.6-18 9.6 - 4.9 15.6-7.9|]| 36 7°54.0 7°55.3 7° 32.4 3.6-1.9 9.6 - 5.0 5.6-8.2|| 36 8°09.0 8°10.3 7° 46.7 3.6-1.9 9.6 - 5.2 5.6 - 8.4 
37 7°39.3 7°40.5 7°18.3 3.7-19 9.7-49 15.7- 8.0] | 37 7°54.3 7°55.5 7° 32.6 3.7-1.9 9.7-5.1 5.7-8.2|| 37 8°09.3 8°10.6 7°47.0 3.7 - 2.0 9.7 - 5.3 5.7 - 8.5 
38 7°39.5 7°40.8 7°18.6 3.8-1.9 9.8 - 5.0 15.8-8.0]]| 38 7°54.5 7°55.8 7°32.9 3.8 - 2.0 9.8-5.1 5.8-8.3]] 38 8°09.5 8°10.8 7°47.2 3.8-21 9.8-5.3 5.8 - 8.6 
39 7°39.8 7°41.0 7°18.8 3.9 - 2.0 9.9 - 5.0 15.9-8.1]] 39 7°54.7 7°56.0 7° 33.1 3.9 - 2.0 9.9 -5.2 5.9-8.3]] 39 8°09.7 8°11. 7T°47.4 3.9-2.1 9.9 - 5.4 5.9 - 8.6 
40 7°40.0 7°41.3 7°19.0 4.0 - 2.0 10.0-5.1 16.0-8.1]] 40 7°55.0 7°56.3 7° 33.4 40-21 0.0 - 5.3 6.0-8.4]] 40 8°10.0 8°11.3 7°47.7 4.0-2.2 0.0 - 5.4 6.0 - 8.7 
41 7°40.3 7°41.5 7°19.3 4.1-2.1 10.1-5.1 16.1-8.2]| 41 7°55.3 7°56.5 7° 33.6 4.1-2.2 0.1 - 5.3 6.1-8.5]] 41 8°10.2 8°11.6 7°47.9 4.1-2.2 0.1-5.5 6.1 - 8.7 
42 7°40.5 7°41.8 7°19.5 4.2-2.1 10.2 - 5.2 16.2- 8.2] | 42 7°55.5 7°56.8 7°33.8 4.2-2.2 0.2 - 5.4 6.2-8.5]|] 42 8°10.5 8°11.8 7°48.2 4.2-2.3 0.2 - 5.5 6.2 - 8.8 
43 7°40.7 7°42.0 7°19.8 4.3 - 2.2 10.3 - 5.2 16.3-8.3]] 43 7°55.7 7°57. 7°34.1 4.3 -2.3 0.3 - 5.4 6.3-8.6]|]} 43 8°10.8 8°12. 7° 48.4 4.3-2.3 0.3 - 5.6 6.3 - 8.8 
44 7°41.0 7°42.3 7°20.0 4.4 - 2.2 10.4 - 5.3 16.4-8.3]| 44 7°56.0 7°57.3 7° 34.3 44-23 0.4 - 5.5 6.4-8.6|| 44 8°11.0 8°12.3 7° 48.6 44-24 0.4 - 5.6 6.4 - 8.9 
45 7°41.2 7°42.5 7° 20.2 4.5 - 2.3 10.5 - 5.3 16.5-8.4]] 45 7°56.3 7°57.6 7° 34.6 45-24 0.5 - 5.5 6.5-8.7|] 45 8°11.3 8° 12.6 7° 48.9 4.5- 2.4 0.5 - 5.7 6.5 - 8.9 
46 7°41.5 7°42.8 7°20.5 4.6 - 2.3 10.6 - 5.4 16.6-8.4]]| 46 7°56.5 7°57.8 7° 34.8 46-24 0.6 - 5.6 6.6-8.7|| 46 8°11.5 8°12.8 7°49.1 4.6 - 2.5 0.6 - 5.7 6.6 - 9.0 
47 7°41.8 7°43.0 7°20.7 4.7 - 2.4 10.7 - 5.4 16.7-8.5]| 47 7°56.7 7°58. 7° 35.0 4.7-2.5 0.7 - 5.6 6.7-8.8|| 47 8°11.7 8°13. 7°49.3 4.7-2.5 0.7 - 5.8 6.7 - 9.0 
48 7° 42.0 7° 43.3 7° 21.0 4.8 - 2.4 10.8 - 5.5 16.8 - 8.5 48 7°57.0 7°58.3 7° 35.3 4.8-2.5 0.8 - 5.7 6.8 - 8.8 48 8°12.0 8° 13.3 7° 49.6 48-26 0.8 - 5.8 6.8 - 9.1 
49 7° 42.3 7° 43.5 7° 21:2 4.9 - 2.5 10.9 - 5.5 16.9 - 8.6 49 7°57.2 7°58.6 7° 35.5 4.9-2.6 0.9 - 5.7 6.9 - 8.9 49 8°12.3 8°13.6 7° 49.8 4.9-2.7 0.9 - 5.9 6.9 - 9.2 
50 7° 42.5 7° 43.8 7°21.4 5.0 - 2.5 11.0 - 5.6 17.0 - 8.6 50 7°57.5 7°58.8 7°35.7 5.0 - 2.6 1.0 -5.8 7.0 - 8.9 50 8°12.5 8°13.8 7°50.1 5.0 - 2.7 1.0 - 6.0 7.0 - 9.2 
51 7°42.8 7°44.0 7°21.7 5.1- 2.6 11.1 - 5.6 17.1-8.7]] 51 7°57.8 7°59, 7° 36.0 5.1- 2.7 11-5.8 7.1-9.0]} 51 8°12.8 8°14. 7°50.3 5.1-2.8 1.1- 6.0 7.1- 9.3 
52 7°43.0 7°44.3 7°21.9 5.2-2.6 11.2 - 5.7 17.2-8.7]| 52 7°58.0 7°59.3 7° 36.2 5.2-2.7 1.2-5.9 7.2-9.0|]} 52 8°13.0 8°14.3 7°50.5 5.2-2.8 1.2-6.1 7.2- 9.3 
53 7°43.2 7°44.5 7°22.1 5.3-2.7 11.3 - 5.7 17.3-8.8]] 53 7°58.2 7°59.6 7°36.5 5.3-2.8 1.3-5.9 7.3-9.1]] 53 8°13.2 8° 14.6 7°50.8 5.3-2.9 1.3-6.1 7.3-9.4 
54 7°43.5 7°44.8 7°22.4 5.4-2.7 11.4-5.8 17.4-8.8]| 54 7°58.5 7°59.8 7° 36.7 5.4-2.8 1.4 - 6.0 74-9.1]|] 54 8°13.5 8°14.8 7°51.0 5.4-2.9 1.4 - 6.2 74-9.4 
55 7°43.8 7°45.0 7°22.6 5.5-2.8 11.5 - 5.8 17.5-8.9|] 55 7°58.8 8°00. 7° 36.9 5.5-2.9 1.5 - 6.0 7.5-9.2]] 55 8°13.7 8°15. 7°51.3 5.5 - 3.0 1.5 - 6.2 7.5-9.5 
56 7°44.0 7°45.3 7°22.9 5.6 - 2.8 11.6 - 5.9 17.6-8.9]]| 56 7°59.0 8°00.3 7° 37.2 5.6 - 2.9 1.6 -6.1 7.6-9.2]]| 56 8°14.0 8°15.4 7°51.5 5.6 - 3.0 1.6 - 6.3 7.6 - 9.5 
57 7° 44.3 7°45.5 7°23.1 5.7-2.9 11.7 - 5.9 17.7- 9.0] | 57 7°59.2 8°00.6 7°37.4 5.7 - 3.0 17-61 7.7-9.3|| 57 8°14.3 8°15.6 7°51.7 5.7-3.1 17-63 7.7-9.6 
58 7°44.5 7°45.8 7° 23.3 5.8- 2.9 11.8 - 6.0 17.8-9.0]] 58 7°59.5 8°00.8 7°37.7 5.8 - 3.0 1.8 - 6.2 7.8-9.3]] 58 8°14.5 8°15.9 7°52.0 5.8-3.1 1.8 - 6.4 7.8 - 9.6 
59 7°44.8 7°46.0 7° 23.6 5.9 - 3.0 11.9 - 6.0 17.9-9.1]] 59 7°59.8 8°01. 7°37.9 5.9-3.1 1.9 - 6.2 7.9-9.4|] 59 8°14.8 8°16. 7°52.2 5.9 - 3.2 1.9 - 6.4 7.9-9.7 



















































































Increments and Corrections 














m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

33 Plan. 34 Plan. 35 Plan. 

0 8° 15.0 8° 16.4 7° 52.5 0.0 - 0.0 6.0 - 3.4 12.0 - 6.7 0 8° 30.0 8°31.4 8° 06.8 0.0 - 0.0 6.0 - 3.4 12.0 - 6.9 0 8° 45.0 8° 46.4 8°21.1 0.0 - 0.0 6.0 - 3.5 12.0- 7.1 
1 8°15.2 8° 16.6 7°52.7 0.1-0.1 6.1 - 3.4 12.1 - 6.8 1 8° 30.2 8°31.6 8°07.0 0.1-0.1 6.1 - 3.5 12.1 - 7.0 1 8° 45.2 8° 46.7 8°21.3 0.1-0.1 6.1 - 3.6 12.1 - 7.2 
2 8°15.5 8°16.9 7°52.9 0.2-0.1 6.2 - 3.5 12.2 - 6.8 2 8° 30.5 8°31.9 8°07.2 0.2-0.1 6.2 - 3.6 12.2 - 7.0 2 8° 45.5 8° 46.9 8°21.6 0.2-0.1 6.2 - 3.7 12.2 - 7.2 
3 8°15.7 8°17. 7°53.2 0.3 - 0.2 6.3 - 3.5 12.3 - 6.9 3 8° 30.7 8°32.1 8°07.5 0.3 - 0.2 6.3 - 3.6 12.3- 7.1 3 8°45.7 8°47.2 8°21.8 0.3 - 0.2 6.3 - 3.7 12.3 - 7.3 
4 8° 16.0 8°17.4 7°53.4 0.4 - 0.2 6.4 - 3.6 12.4 - 6.9 4 8°31.0 8°32.4 8°07.7 0.4 - 0.2 6.4 - 3.7 12.4-7.1 4 8° 46.0 8°47.4 8° 22.0 0.4- 0.2 6.4 - 3.8 12.4 - 7.3 
5 8° 16.3 8°17.6 7°53.6 0.5 - 0.3 6.5 - 3.6 12.5 - 7.0 5 8°31.3 8°32.6 8°08.0 0.5 - 0.3 6.5 - 3.7 12.5 - 7.2 5 8° 46.3 8°47.7 8° 22.3 0.5 - 0.3 6.5 - 3.8 12.5 - 7.4 
6 8° 16.5 8°17.9 7°53.9 0.6 - 0.3 6.6 - 3.7 12.6 - 7.0 6 8°31.5 8°32.9 8°08.2 0.6 - 0.3 6.6 - 3.8 12.6 - 7.2 6 8°46.5 8°47.9 8°22.5 0.6 - 0.4 6.6 - 3.9 12.6 - 7.5 
7 8°16.8 8°18. 7°54.1 0.7 - 0.4 6.7 - 3.7 12.7-7.1 7 8°31.8 8°33.1 8°08.4 0.7 - 0.4 6.7 - 3.9 12.7 - 7.3 7 8° 46.8 8° 48.2 8° 22.8 0.7 - 0.4 6.7 - 4.0 12.7 - 7.5 
8 8°17.0 8°18.4 7°54.4 0.8 - 0.4 6.8 - 3.8 12.8-7.1 8 8° 32.0 8° 33.4 8°08.7 0.8 - 0.5 6.8 - 3.9 12.8 - 7.4 8 8° 47.0 8°48.4 8° 23.0 0.8 - 0.5 6.8 - 4.0 12.8 - 7.6 
9 8°17.2 8°18.6 7°54.6 0.9 - 0.5 6.9 - 3.9 12.9 - 7.2 9 8° 32.2 8°33.7 8°08.9 0.9- 0.5 6.9 - 4.0 12.9 - 7.4 9 8°47.2 8°48.7 8° 23.2 0.9- 0.5 6.9-4.1 12.9 - 7.6 
10 8°17.5 8°18.9 7°54.8 1.0 - 0.6 7.0 - 3.9 13.0 - 7.3 10 8°32.5 8°33.9 8°09.2 1.0 - 0.6 7.0 - 4.0 13.0 - 7.5 10 8°47.5 8°48.9 8°23.5 1.0 - 0.6 7.0 - 4.1 13.0 - 7.7 
11 8°17.7 8°19. 7°55.1 1.1-0.6 7.1 - 4.0 13.1 - 7.3 11 8° 32.7 8°34.2 8°09.4 1.1-0.6 7.1-4.1 13.1 - 7.5 11 8°47.7 8° 49.2 8°23.7 1.1-0.7 7.1-4.2 13.1 - 7.8 
12 8°18.0 8°19.4 7°55.3 1.2-0.7 7.2 - 4.0 13.2 - 7.4 12 8° 33.0 8°34.4 8° 09.6 1.2-0.7 7.2-4.1 13.2 - 7.6 12 8° 48.0 8° 49.4 8° 23.9 1.2-0.7 7.2 - 4.3 13.2 - 7.8 
13 8°18.3 8°19.6 7°55.6 1.3 - 0.7 7.3-4.1 13.3 - 7.4 13 8°33.3 8°34.7 8°09.9 1.3-0.7 7.3 - 4.2 13.3 - 7.6 13 8°48.3 8° 49.7 8° 24.2 1.3 - 0.8 7.3 - 4.3 13.3 - 7.9 
14 8°18.5 8°19.9 7°55.8 14-08 7.4-4.1 13.4 - 7.5 14 8°33.5 8°34.9 8°10.1 14-08 7.4-4.3 13.4 - 7.7 14 8°48.5 8°49.9 8°24.4 1.4-0.8 74-44 13.4 - 7.9 
15 8°18.8 8°20. 7°56.0 1.5 - 0.8 7.5 - 4.2 13.5 - 7.5 15 8°33.8 8°35.2 8°10.3 1.5 - 0.9 7.5 - 4.3 13.5 - 7.8 15 8° 48.8 8°50.2 8°24.7 1.5-0.9 7.5-4.4 13.5 - 8.0 
16 8°19.0 8° 20.4 7°56.3 1.6 - 0.9 7.6 - 4.2 13.6 - 7.6 16 8°34.0 8°35.4 8°10.6 1.6 - 0.9 7.6 - 4.4 13.6 - 7.8 16 8°49.0 8°50.4 8°24.9 1.6 - 0.9 7.6- 4.5 13.6 - 8.0 
17 8°19.2 8° 20.6 7°56.5 1.7-0.9 7.7- 4.3 13.7 - 7.6 17 8°34.2 8°35.7 8°10.8 1.7-1.0 7.7-44 13.7 - 7.9 17 8°49.2 8°50.7 8°25.1 1.7-1.0 7.7- 4.6 13.7 - 8.1 
18 8°19.5 8° 20.9 7°56.7 1.8- 1.0 7.8- 4.4 13.8 - 7.7 18 8°34.5 8°35.9 8°11.1 1.8-1.0 7.8- 4.5 13.8 - 7.9 18 8°49.5 8°50.9 8° 25.4 1.8-1.1 7.8 - 4.6 13.8 - 8.2 
19 8°19.8 8°21. 7°57.0 19-11 7.9-4.4 13.9 - 7.8 19 8°34.8 8°36.2 8°11.3 19-11 7.9-4.5 13.9 - 8.0 19 8°49.8 8°51.2 8° 25.6 1.9-1.1 7.9-4.7 13.9 - 8.2 
20 8° 20.0 8°21.4 7°57.2 2.0-1.1 8.0 - 4.5 14.0 - 7.8 20 8° 35.0 8° 36.4 8°11.5 2.0-1.1 8.0 - 4.6 14.0 - 8.0 20 8°50.0 8°51.4 8° 25.9 2.0- 1.2 8.0 - 4.7 14.0 - 8.3 
21 8° 20.3 8° 21.6 7°57.5 2.1-1.2 8.1 - 4.5 14.1 - 7.9 21 8° 35.3 8° 36.7 8°11.8 2.1- 1.2 8.1- 4.7 14.1 - 8.1 21 8°50.3 8°51.7 8° 26.1 2.1- 1.2 8.1- 4.8 14.1 - 8.3 
22 8°20.5 8°21.9 ToS 2.2-1.2 8.2 - 4.6 14.2 - 7.9 22 8°35.5 8°36.9 8°12.0 2.2-1.3 8.2- 4.7 14.2 - 8.2 22 8°50.5 8°52.0 8° 26.3 2.2-1.3 8.2 - 4.9 14.2 - 8.4 
23 8° 20.7 8°22. 7°57.9 2.3 - 1.3 8.3 - 4.6 14.3 - 8.0 23 8°35.7 8°37.2 8°12.3 2.3 - 1.3 8.3 - 4.8 14.3 - 8.2 23 8°50.7 8°52.2 8° 26.6 2.3- 1.4 8.3 - 4.9 14.3 - 8.5 
24 8°21.0 8°22.4 7°58.2 2.4-1.3 8.4 - 4.7 14.4 - 8.0 24 8° 36.0 8°37.4 8°12.5 2.4-1.4 8.4- 4.8 14.4 - 8.3 24 8°51.0 8°52.5 8° 26.8 2.4-1.4 8.4 - 5.0 14.4 - 8.5 
25 8°21.2 8° 22.6 7°58.4 2.5-1.4 8.5 - 4.7 14.5 - 8.1 25 8° 36.2 8°37.7 8°12.7 2.5-1.4 8.5 - 4.9 14.5 - 8.3 25 8°51.2 8°52.7 8° 27.0 2.5-1.5 8.5 - 5.0 14.5 - 8.6 
26 8°21.5 8° 22.9 7°58.7 2.6- 1.5 8.6 - 4.8 14.6 - 8.2 26 8° 36.5 8°37.9 8° 13.0 2.6-1.5 8.6 - 4.9 14.6 - 8.4 26 8°51.5 8°53.0 8°27.3 2.6- 1.5 8.6 - 5.1 14.6 - 8.6 
27 8°21.8 6°23. 7°58.9 2.7-1.5 8.7 - 4.9 14.7 - 8.2 27 8°36.8 8°38.2 8° 13.2 2.7 - 1.6 8.7 - 5.0 14.7 - 8.5 27 8°51.8 8°53:2 8°27.5 2.7- 1.6 8.7-5.1 14.7 - 8.7 
28 8° 22.0 8° 23.4 7°59.1 2.8 - 1.6 8.8 - 4.9 14.8 - 8.3 28 8°37.0 8°38.4 8° 13.4 2.8 - 1.6 8.8- 5.1 14.8 - 8.5 28 8°52.0 8°53.5 8°27.8 2.8- 1.7 8.8 - 5.2 14.8 - 8.8 
29 8°22.3 8° 23.6 7°59.4 2.9 - 1.6 8.9 - 5.0 14.9 - 8.3 29 8° 37.3 8°38.7 8°13.7 2.9-1.7 8.9-5.1 14.9 - 8.6 29 8°52.3 8°53.7 8° 28.0 2.9-1.7 8.9 - 5.3 14.9 - 8.8 
30 8°22.5 8° 23.9 7°59.6 3.0 - 1.7 9.0 - 5.0 15.0 - 8.4 30 8°37.5 8°38.9 8°13.9 3.0 - 1.7 9.0 - 5.2 15.0 - 8.6 30 8°52.5 8°54.0 8°28.2 3.0- 1.8 9.0 - 5.3 15.0 - 8.9 
31 8°22.7 8° 24. 7°59.8 3.1-1.7 9.1-5.1 15.1 - 8.4 31 8° 37.7 8°39.2 8°14.2 3.1-1.8 9.1-5.2 15.1 - 8.7 31 8°52.7 8°54.2 8° 28.5 3.1- 1.8 9.1-5.4 15.1 - 8.9 
32 8° 23.0 8°24.4 8°00.1 3.2- 1.8 9.2-5.1 15.2 - 8.5 32 8°38.0 8°39.4 8°14.4 3.2- 1.8 9.2 - 5.3 15.2 - 8.7 32 8°53.0 8°54.5 8° 28.7 3.2-1.9 9.2-5.4 15.2 - 9.0 
33 8° 23.2 8° 24.6 8°00.3 3.3 - 1.8 9.3 - 5.2 15.3 - 8.5 33 8° 38.2 8°39.7 8°14.6 3.3-1.9 9.3 - 5.3 15.3 - 8.8 33 8°53.2 8°54.7 8°29.0 3.3 - 2.0 9.3-5.5 15.3 - 9.1 
34 8°23.5 8°24.9 8°00.6 3.4-1.9 9.4-5.2 15.4 - 8.6 34 8°38.5 8°39.9 8°14.9 3.4 - 2.0 9.4-5.4 15.4 - 8.9 34 8°53.5 8°55.0 8° 29.2 3.4 - 2.0 9.4-5.6 15.4-9.1 
35 8° 23.8 8°25. 8°00.8 3.5 - 2.0 9.5 - 5.3 15.5 - 8.7 35 8°38.8 8°40.2 8°15.1 3.5 - 2.0 9.5-5.5 15.5 - 8.9 35 8°53.8 8°55.2 8°29.4 3.5-2.1 9.5 - 5.6 15.5 - 9.2 
36 8°24.0 8°25.4 8°01.0 3.6 - 2.0 9.6 - 5.4 15.6 - 8.7 36 8°39.0 8°40.4 8°15.4 3.6 - 2.1 9.6- 5.5 15.6 - 9.0 36 8°54.0 8°55.5 8°29.7 3.6- 2.1 9.6 - 5.7 15.6 - 9.2 
at 8° 24.3 8° 25.6 8°01.3 3.7- 2.1 9.7-5.4 15.7 - 8.8 37 8°39.3 8°40.7 8° 15.6 3.7- 2.1 9.7 - 5.6 15.7 - 9.0 37 8°54.3 8°55.7 8° 29.9 3.7 - 2.2 9.7-5.7 15.7 - 9.3 
38 8° 24.5 8° 25.9 8°01.5 3.8 - 2.1 9.8-5.5 15.8 - 8.8 38 8° 39.5 8° 40.9 8°15.8 3.8 - 2.2 9.8 - 5.6 15.8-9.1 38 8°54.5 8°56.0 8° 30.2 3.8 - 2.2 9.8-5.8 15.8 - 9.3 
39 8°24.7 8°26. 8°01.8 3.9 - 2.2 9.9-5.5 15.9 - 8.9 39 8°39.7 8°41.2 8°16.1 3.9 - 2.2 9.9-5.7 15.9-9.1 39 8°54.7 8°56.2 8°30.4 3.9 - 2.3 9.9-5.9 15.9 - 9.4 
40 8°25.0 8° 26.4 8°02.0 4.0 - 2.2 10.0 - 5.6 16.0 - 8.9 40 8°40.0 8°41.4 8°16.3 4.0 - 2.3 10.0 - 5.8 16.0 - 9.2 40 8°55.0 8°56.5 8°30.6 4.0 - 2.4 0.0 - 5.9 16.0 - 9.5 
41 8° 25.2 8° 26.6 8°02.2 4.1 - 2.3 10.1 - 5.6 16.1 - 9.0 41 8°40.2 8°41.7 8° 16.5 4.1- 2.4 10.1 - 5.8 16.1 - 9.3 41 8°55.2 8°56.7 8°30.9 4.1- 2.4 0.1 - 6.0 16.1 - 9.5 
42 8° 25.5 8° 26.9 8°02.5 4.2 - 2.3 10.2 - 5.7 16.2 - 9.0 42 8°40.5 8°41.9 8° 16.8 4.2-2.4 10.2 - 5.9 16.2 - 9.3 42 8°55.5 8°57.0 8°31.1 4.2-2.5 0.2 - 6.0 16.2 - 9.6 
43 8° 25.8 8°27. 8°02.7 4.3 - 2.4 10.3 - 5.8 16.3 - 9.1 43 8°40.8 8°42.2 8°17.0 4.3 - 2.5 10.3 - 5.9 16.3 - 9.4 43 8°55.8 8°57.2 8°31.3 4.3-2.5 0.3 - 6.1 16.3 - 9.6 
44 8° 26.0 8°27.4 8°02.9 4.4-2.5 10.4 - 5.8 16.4 - 9.2 44 8° 41.0 8°42.4 8°17.3 4.4-2.5 10.4 - 6.0 16.4 - 9.4 44 8°56.0 8°57.5 8°31.6 4.4 - 2.6 0.4 - 6.2 16.4 - 9.7 
45 8° 26.3 8° 27.6 8°03.2 4.5 - 2.5 10.5 - 5.9 16.5 - 9.2 45 8° 41.3 8°42.7 8°17.5 4.5 - 2.6 10.5 - 6.0 16.5 - 9.5 45 8°56.3 8°57.7 8°31.8 4.5 - 2.7 0.5 - 6.2 16.5 - 9.8 
46 8° 26.5 8°27.9 8°03.4 4.6 - 2.6 10.6 - 5.9 16.6 - 9.3 46 8°41.5 8°42.9 8°17.7 4.6 - 2.6 10.6 - 6.1 16.6 - 9.5 46 8°56.5 8°58.0 8°32.1 4.6 - 2.7 0.6 - 6.3 16.6 - 9.8 
47 8° 26.7 8°28. 8°03.7 4.7 - 2.6 10.7 - 6.0 16.7 - 9.3 47 8°41.7 8°43.2 8° 18.0 4.7 - 2.7 10.7 - 6.2 16.7 - 9.6 47 8°56.7 8°58.2 8°32.3 4.7- 2.8 0.7 - 6.3 16.7 - 9.9 
48 8° 27.0 8° 28.4 8°03.9 4.8 - 2.7 10.8 - 6.0 16.8 - 9.4 48 8° 42.0 8° 43.4 8°18.2 4.8 - 2.8 10.8 - 6.2 16.8 - 9.7 48 8°57.0 8°58.5 8°32.5 4.8 - 2.8 0.8 - 6.4 16.8 - 9.9 
49 8°27.3 8° 28.6 8°04.1 4.9 - 2.7 10.9 - 6.1 16.9 - 9.4 49 8° 42.3 8° 43.7 8°18.5 4.9 - 2.8 10.9 - 6.3 16.9 - 9.7 49 8°57.3 8°58.7 8°32.8 4.9-2.9 0.9 - 6.4 16.9 - 10.0 
50 8°27.5 8° 28.9 8°04.4 5.0 - 2.8 11.0 - 6.1 17.0 - 9.5 50 8°42.5 8°43.9 8°18.7 5.0 - 2.9 11.0 - 6.3 17.0 - 9.8 50 8°57.5 8°59.0 8°33.0 5.0 - 3.0 1.0 - 6.5 17.0 - 10.1 
51 8°27.8 8°29. 8°04.6 5.1- 2.8 11.1 - 6.2 17.1- 9.5 51 8°42.8 8°44.2 8°18.9 5.1- 2.9 11.1 - 6.4 17.1 - 9.8 51 8°57.8 8°59.2 8°33.3 5.1 - 3.0 1.1 - 6.6 17.1 - 10.1 
52 8° 28.0 8°29.4 8°04.9 5.2 - 2.9 11.2 - 6.3 17.2 - 9.6 52 8°43.0 8°44.4 8°19.2 5.2 - 3.0 11.2 - 6.4 17.2 - 9.9 52 8°58.0 8°59.5 8°33.5 5.2- 3.1 1.2 - 6.6 17.2 - 10.2 
53 8°28.2 8°29.6 8°05.1 5.3 - 3.0 11.3 - 6.3 17.3 - 9.7 53 8° 43.2 8°44.7 8°19.4 5.3 - 3.0 11.3 - 6.5 17.3 - 9.9 53 8°58.2 8°59.7 8°33.7 5.3- 3.1 1.3 - 6.7 17.3 - 10.2 
54 8°28.5 8°29.9 8°05.3 5.4 - 3.0 11.4 - 6.4 17.4 - 9.7 54 8° 43.5 8° 44.9 8°19.7 5.4-3.1 11.4 - 6.6 17.4 - 10.0 54 8°58.5 9°00.0 8°34.0 5.4 - 3.2 1.4 - 6.7 17.4 - 10.3 
55 8°28.7 8°30. 8°05.6 5.5- 3.1 11.5 - 6.4 17.5 - 9.8 55 8°43.7 8°45.2 8°19.9 5.5 - 3.2 11.5 - 6.6 17.5- 10.1 55 8°58.7 9°00.2 8°34.2 5.5 - 3.3 15-68 17.5 - 10.4 
56 8°29.0 8° 30.4 8°05.8 5.6 - 3.1 11.6 - 6.5 17.6 - 9.8 56 8° 44.0 8°45.4 8° 20.1 5.6 - 3.2 11.6 - 6.7 17.6 - 10.1 56 8°59.0 9°00.5 8°34.4 5.6 - 3.3 1.6 - 6.9 17.6 - 10.4 
57 8° 29.3 8° 30.6 8°06.1 5.7 - 3.2 11.7 - 6.5 17.7 - 9.9 57 8°44.3 8°45.7 8° 20.4 5.7 - 3.3 11.7 - 6.7 17.7 - 10.2 57 8°59.3 9°00.7 8°34.7 5.7- 3.4 1.7 - 6.9 17.7 - 10.5 
58 8°29.5 8°30.9 8°06.3 5.8 - 3.2 11.8 - 6.6 17.8 - 9.9 58 8°44.5 8°45.9 8° 20.6 5.8 - 3.3 11.8 - 6.8 17.8 - 10.2 58 8°59.5 9°01.0 8°34.9 5.8 - 3.4 1.8 - 7.0 17.8 - 10.5 
59 8°29.8 8°31. 8°06.5 5.9 - 3.3 11.9 - 6.6 17.9 - 10.0 59 8°44.8 8°46.2 8° 20.8 5.9 - 3.4 11.9 - 6.8 17.9 - 10.3 59 8°59.8 9°01.2 8°35.2 5.9 - 3.5 1.9 - 7.0 17.9 - 10.6 







































































Increments and Corrections 














m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

36 Plan. 37 Plan. 38 Plan. 

0 9°00.0 9°01.5 8° 35.4 0.0 - 0.0 6.0 - 3.6 12.0 - 7.3 0 9° 15.0 9° 16.5 8° 49.7 0.0 - 0.0 6.0 - 3.8 12.0 - 7.5 0 9° 30.0 9°31.6 9°04.0 0.0 - 0.0 6.0 - 3.9 12.0 - 7.7 
1 9°00.2 9°01.7 8° 35.6 0.1-0.1 6.1 - 3.7 12.1- 7.4 1 9°15.2 9° 16.8 8°50.0 0.1-0.1 6.1 - 3.8 12.1 - 7.6 1 9° 30.2 9°31.8 9°04.3 0.1-0.1 6.1 - 3.9 12.1 - 7.8 
2 9°00.5 9°02.0 8°35.9 0.2-0.1 6.2 - 3.8 12.2 - 7.4 2 9°15.5 9°17.0 8°50.2 0.2-0.1 6.2 - 3.9 12.2 - 7.6 2 9° 30.5 9°32.1 9°04.5 0.2-0.1 6.2 - 4.0 12.2 - 7.8 
3 9°00.7 9° 02.2 8°36.1 0.3 - 0.2 6.3 - 3.8 12.3 - 7.5 3 9°15.7 9°17.3 8°50.4 0.3 - 0.2 6.3 - 3.9 12.3 - 7.7 3 9° 30.7 9° 32.3 9°04.7 0.3 - 0.2 6.3 - 4.0 12.3 - 7.9 
4 9°01.0 9°02.5 8° 36.4 0.4 - 0.2 6.4 - 3.9 12.4 - 7.5 4 9° 16.0 9°17.5 8°50.7 0.4 - 0.3 6.4 - 4.0 12.4 - 7.8 4 9°31.0 9° 32.6 9°05.0 0.4 - 0.3 6.4-4.1 12.4 - 8.0 
5 9°01.3 9°02.7 8°36.6 0.5 - 0.3 6.5 - 4.0 12.5 - 7.6 5 9° 16.3 9°17.8 8°50.9 0.5 - 0.3 6.5-4.1 12.5 - 7.8 5 9°31.3 9°32.8 9°05.2 0.5 - 0.3 6.5 - 4.2 12.5 - 8.0 
6 9°01.5 9°03.0 8°36.8 0.6 - 0.4 6.6 - 4.0 12.6 - 7.7 6 9°16.5 9°18.0 8°51.1 0.6 - 0.4 6.6- 4.1 12.6 - 7.9 6 9°31.5 9° 33.1 9°05.5 0.6 - 0.4 6.6 - 4.2 12.6 - 8.1 
7 9°01.8 9° 03.2 8°37.1 0.7 - 0.4 6.7- 4.1 12.7 - 7.7 7 9° 16.8 9°18.3 8°51.4 0.7 - 0.4 6.7 - 4.2 12.7 - 7.9 7 9°31.8 9° 33.3 9°05.7 0.7 - 0.4 6.7 - 4.3 12.7 - 8.1 
8 9°02.0 9° 03.5 8° 37.3 0.8 - 0.5 6.8- 4.1 12.8 - 7.8 8 9°17.0 9°18.5 8°51.6 0.8 - 0.5 6.8 - 4.3 12.8 - 8.0 8 9° 32.0 9° 33.6 9°05.9 0.8 - 0.5 6.8 - 4.4 12.8 - 8.2 
9 9°02.2 9° 03.7 8°37.5 0.9 - 0.5 6.9 - 4.2 12.9 - 7.8 9 9°17.2 9°18.8 8°51.9 0.9 - 0.6 6.9 - 4.3 12.9- 8.1 9 9° 32.2 9° 33.8 9° 06.2 0.9 - 0.6 6.9 - 4.4 12.9 - 8.3 
10 9°02.5 9°04.0 8°37.8 1.0 - 0.6 7.0 - 4.3 13.0 - 7.9 10 9°17.5 9°19.0 8°52.1 1.0 - 0.6 7.0 - 4.4 13.0 - 8.1 10 9° 32.5 9° 34.1 9°06.4 1.0 - 0.6 7.0- 4.5 13.0 - 8.3 
11 9°02.7 9° 04.2 8° 38.0 1.1-0.7 7.1- 4.3 13.1 - 8.0 11 9°17.7 9°19.3 8°52.3 1.1-0.7 7.1-4.4 13.1 - 8.2 11 9° 32.7 9°34.3 9°06.7 1.1-0.7 7.1- 4.6 13.1 - 8.4 
12 9°03.0 9° 04.5 8° 38.3 1.2-0.7 7.2-4.4 13.2 - 8.0 12 9° 18.0 9°19.5 8°52.6 1.2-0.8 7.2-4.5 13.2 - 8.3 12 9° 33.0 9°34.6 9°06.9 1.2-0.8 7.2 -4.6 13.2 - 8.5 
13 9°03.3 9° 04.7 8° 38.5 1.3 - 0.8 7.3 - 4.4 13.3 - 8.1 13 9° 18.3 9°19.8 8°52.8 1.3 - 0.8 7.3 - 4.6 13.3 - 8.3 13 9° 33.3 9° 34.8 9°07.1 1.3 - 0.8 7.3-4.7 13.3 - 8.5 
14 9°03.5 9° 05.0 8° 38.7 1.4-0.9 7.4-4.5 13.4 - 8.2 14 9°18.5 9° 20.0 8°53.1 14-0.9 7.4- 4.6 13.4 - 8.4 14 9° 33.5 9°35.1 9°07.4 1.4-0.9 74-47 13.4 - 8.6 
15 9°03.8 9°05.2 8°39.0 1.5 - 0.9 7.5 - 4.6 13.5 - 8.2 15 9°18.8 9° 20.3 8°53.3 1.5 - 0.9 7.5-4.7 13.5 - 8.4 15 9° 33.8 9°35.3 9°07.6 1.5-1.0 7.5-4.8 13.5 - 8.7 
16 9°04.0 9°05.5 8°39.2 1.6 - 1.0 7.6 - 4.6 13.6 - 8.3 16 9°19.0 9°20.5 8°53.5 1.6- 1.0 7.6 - 4.8 13.6 - 8.5 16 9° 34.0 9°35.6 9°07.9 1.6- 1.0 7.6 - 4.9 13.6 - 8.7 
17 9°04.2 9°05.7 8°39.5 1.7-1.0 7.7-4.7 13.7 - 8.3 17 9°19.2 9°20.8 8°53.8 17-11 7.7-4.8 13.7 - 8.6 17 9° 34.2 9° 35.8 9°08.1 1.7-1.1 7.7-4.9 13.7 - 8.8 
18 9°04.5 9° 06.0 8°39.7 1.8-1.1 7.8 - 4.7 13.8 - 8.4 18 9°19.5 9° 21.0 8°54.0 1.8-1.1 7.8 - 4.9 13.8 - 8.6 18 9° 34.5 9° 36.1 9°08.3 1.8 - 1.2 7.8 - 5.0 13.8 - 8.9 
19 9°04.8 9° 06.2 8° 39.9 1.9- 1.2 7.9 - 4.8 13.9 - 8.5 19 9°19.8 9°21.3 8°54.3 1.9-1.2 7.9- 4.9 13.9 - 8.7 19 9° 34.8 9° 36.3 9° 08.6 1.9-1.2 7.9-5.1 13.9 - 8.9 
20 9°05.0 9°06.5 8°40.2 2.0 - 1.2 8.0 - 4.9 14.0 - 8.5 20 9° 20.0 9°21.5 8°54.5 2.0-1.3 8.0 - 5.0 14.0 - 8.8 20 9°35.0 9°36.6 9°08.8 2.0 - 1.3 8.0- 5.1 14.0 - 9.0 
21 9°05.3 9° 06.7 8° 40.4 2.1- 1.3 8.1- 4.9 14.1 - 8.6 21 9° 20.3 9° 21.8 8°54.7 2.1-1.3 8.1-5.1 14.1 - 8.8 21 9° 35.3 9° 36.8 9°09.0 2.1- 1.3 8.1- 5.2 14.1 - 9.0 
22 9°05.5 9°07.0 8°40.6 2.2-1.3 8.2 - 5.0 14.2 - 8.6 22 9°20.5 9° 22.0 8°55.0 2.2-1.4 8.2- 5.1 14.2 - 8.9 22 9°35.5 9°37.1 9°09.3 2.2-1.4 8.2 - 5.3 14.2-9.1 
23 9°05.7 9°07.2 8°40.9 2.3- 1.4 8.3 - 5.0 14.3 - 8.7 23 9°20.7 9° 22.3 8°55.2 2.3-1.4 8.3 - 5.2 14.3 - 8.9 23 9°35.7 9° 37.3 9°09.5 2.3-1.5 8.3 - 5.3 14.3 - 9.2 
24 9°06.0 9°07.5 8°41.1 2.4-1.5 8.4-5.1 14.4 - 8.8 24 9° 21.0 9° 22.5 8°55.4 2.4-1.5 8.4 - 5.3 14.4 - 9.0 24 9° 36.0 9° 37.6 9°09.8 2.4-1.5 8.4-5.4 14.4 - 9.2 
25 9° 06.2 9°07.7 8°41.4 2.5-1.5 8.5 - 5.2 14.5 - 8.8 25 9° 21.2 9° 22.8 8°55.7 2.5- 1.6 8.5 - 5.3 14.5-9.1 25 9° 36.2 9°37.8 9°10.0 2.5- 1.6 8.5-5.5 14.5 - 9.3 
26 9°06.5 9°08.0 8°41.6 2.6 - 1.6 8.6 - 5.2 14.6 - 8.9 26 9°21.5 9° 23.0 8°55.9 2.6 - 1.6 8.6 - 5.4 14.6 - 9.1 26 9° 36.5 9° 38.1 9° 10.2 2.6 - 1.7 8.6 - 5.5 14.6 - 9.4 
27 9° 06.8 9°08.2 8°41.8 2.7- 1.6 8.7 - 5.3 14.7 - 8.9 27 9°21.8 9° 23.3 8°56.2 2.7-1.7 8.7 - 5.4 14.7 - 9.2 27 9° 36.8 9° 38.3 9°10.5 2.7-1.7 8.7 - 5.6 14.7 - 9.4 
28 9°07.0 9° 08.5 8°42.1 2.8- 1.7 8.8 - 5.4 14.8 - 9.0 28 9° 22.0 9° 23.5 8°56.4 2.8-1.8 8.8-5.5 14.8 - 9.3 28 9° 37.0 9° 38.6 9°10.7 2.8-1.8 8.8 - 5.6 14.8 - 9.5 
29 9°07.3 9°08.7 8°42.3 2.9- 1.8 8.9 -5.4 14.9-9.1 29 9° 22.3 9° 23.8 8°56.6 2.9-1.8 8.9 - 5.6 14.9 - 9.3 29 9° 37.3 9°38.8 9°11.0 2.9- 1.9 8.9-5.7 14.9 - 9.6 
30 9°07.5 9°09.0 8°42.6 3.0 - 1.8 9.0- 5.5 15.0-9.1 30 9° 22.5 9°24.0 8°56.9 3.0- 1.9 9.0 - 5.6 15.0 - 9.4 30 9°37.5 9°39.1 9°11.2 3.0- 1.9 9.0 - 5.8 15.0 - 9.6 
31 9°07.7 9° 09.2 8° 42.8 3.1- 1.9 9.1-5.5 15.1- 9.2 31 9° 22.7 9° 24.3 8°57.1 3.1-1.9 9.1-5.7 15.1- 9.4 31 9° 37.7 9°39.3 9°11.4 3.1 - 2.0 9.1-5.8 15.1 - 9.7 
32 9°08.0 9°09.5 8° 43.0 3.2- 1.9 9.2 - 5.6 15.2 - 9.2 32 9° 23.0 9° 24.5 8°57.4 3.2 - 2.0 9.2-5.8 15.2- 9.5 32 9° 38.0 9° 39.6 9°11.7 3.2- 2.1 9.2-5.9 15.2 - 9.8 
33 9°08.2 9°09.7 8° 43.3 3.3 - 2.0 9.3 - 5.7 15.3 - 9.3 33 9° 23.2 9° 24.8 8°57.6 3.3 - 2.1 9.3 -5.8 15.3 - 9.6 33 9° 38.2 9°39.8 9°11.9 3.3- 2.1 9.3 - 6.0 15.3 - 9.8 
34 9°08.5 9°10.0 8°43.5 3.4- 2.1 9.4-5.7 15.4-9.4 34 9° 23.5 9° 25.0 8°57.8 3.4-2.1 9.4- 5.9 15.4 - 9.6 34 9° 38.5 9° 40.1 9°12.1 3.4 - 2.2 9.4 - 6.0 15.4 - 9.9 
35 9°08.8 9°10.2 8°43.8 3.5- 2.1 9.5- 5.8 15.5 -9.4 35 9° 23.8 9° 25.3 8°58.1 3.5 - 2.2 9.5-5.9 15.5 - 9.7 35 9° 38.8 9°40.3 9°12.4 3.5 - 2.2 9.5- 6.1 15.5 - 9.9 
36 9°09.0 9°10.5 8°44.0 3.6 - 2.2 9.6 - 5.8 15.6 - 9.5 36 9° 24.0 9°25.5 8°58.3 3.6 - 2.3 9.6 - 6.0 15.6 - 9.8 36 9°39.0 9°40.6 9°12.6 3.6 - 2.3 9.6 - 6.2 15.6 - 10.0 
at 9°09.3 9°10.8 8° 44.2 3.7 - 2.3 9.7- 5.9 15.7 - 9.6 37 9° 24.3 9°25.8 8°58.5 3.7 - 2.3 9.7- 6.1 15.7 - 9.8 37 9°39.3 9° 40.8 9°12.9 3.7- 2.4 9.7 - 6.2 15.7 - 10.1 
38 9°09.5 9°11.0 8° 44.5 3.8 - 2.3 9.8 - 6.0 15.8 - 9.6 38 9° 24.5 9° 26.0 8°58.8 3.8 - 2.4 9.8-6.1 15.8 - 9.9 38 9° 39.5 9°41.1 9°13.1 3.8 - 2.4 9.8 - 6.3 15.8 - 10.1 
39 9°09.7 9°11.3 8°44.7 3.9 - 2.4 9.9 - 6.0 15.9 - 9.7 39 9°24.7 9° 26.3 8°59.0 3.9 - 2.4 9.9 - 6.2 15.9 - 9.9 39 9°39.7 9°41.3 9° 13.3 3.9 - 2.5 9.9 - 6.4 15.9 - 10.2 
40 9°10.0 9°11.5 8°44.9 4.0 - 2.4 10.0 - 6.1 16.0 - 9.7 40 9° 25.0 9° 26.5 8°59.3 4.0 - 2.5 10.0 - 6.3 16.0 - 10.0 40 9° 40.0 9°41.6 9° 13.6 4.0 - 2.6 0.0 - 6.4 16.0 - 10.3 
41 9°10.2 9°11.8 8°45.2 4.1- 2.5 10.1 - 6.1 16.1 - 9.8 41 9°25.2 9° 26.8 8°59.5 4.1 - 2.6 10.1 - 6.3 16.1 - 10.1 41 9°40.2 9°41.8 9° 13.8 4.1 - 2.6 0.1- 6.5 16.1 - 10.3 
42 9°10.5 9°12.0 8°45.4 4.2 - 2.6 10.2 - 6.2 16.2 - 9.9 42 9°25.5 9° 27.0 8°59.7 4.2 - 2.6 10.2 - 6.4 16.2 - 10.1 42 9° 40.5 9°42.1 9°14.1 4.2-2.7 0.2- 6.5 16.2 - 10.4 
43 9°10.8 9°12.3 8°45.7 4.3 - 2.6 10.3 - 6.3 16.3 - 9.9 43 9° 25.8 9° 27.3 9° 00.0 4.3 - 2.7 10.3 - 6.4 16.3 - 10.2 43 9° 40.8 9° 42.3 9° 14.3 4.3 - 2.8 0.3 - 6.6 16.3 - 10.5 
44 9°11.0 9°12.5 8° 45.9 4.4-2.7 10.4 - 6.3 16.4 - 10.0 44 9° 26.0 9° 27.5 9° 00.2 4.4-2.8 10.4 - 6.5 16.4 - 10.3 44 9° 41.0 9° 42.6 9°14.5 4.4-2.8 0.4 - 6.7 16.4 - 10.5 
45 9°11.3 9°12.8 8° 46.1 4.5 - 2.7 10.5 - 6.4 16.5 - 10.0 45 9° 26.3 9° 27.8 9°00.5 4.5 - 2.8 10.5 - 6.6 16.5 - 10.3 45 9° 41.3 9° 42.8 9°14.8 4.5 - 2.9 0.5 - 6.7 16.5 - 10.6 
46 9°11.5 9° 13.0 8°46.4 4.6 - 2.8 10.6 - 6.4 16.6 - 10.1 46 9° 26.5 9° 28.0 9° 00.7 4.6 - 2.9 10.6 - 6.6 16.6 - 10.4 46 9° 41.5 9° 43.1 9°15.0 4.6 - 3.0 0.6 - 6.8 16.6 - 10.7 
47 9°11.7 9° 13.3 8° 46.6 4.7 - 2.9 10.7 - 6.5 16.7 - 10.2 47 9° 26.7 9° 28.3 9°00.9 4.7-2.9 10.7 - 6.7 16.7 - 10.4 47 9°41.7 9° 43.3 9° 15.2 4.7 - 3.0 0.7 - 6.9 16.7 - 10.7 
48 9°12.0 9°13.5 8°46.9 4.8 - 2.9 10.8 - 6.6 16.8 - 10.2 48 9° 27.0 9°28.5 9°01.2 4.8 - 3.0 10.8 - 6.8 16.8 - 10.5 48 9°42.0 9° 43.6 9°15.5 4.8-3.1 0.8 - 6.9 16.8 - 10.8 
49 9°12.3 9° 13.8 8°47.1 4.9 - 3.0 10.9 - 6.6 16.9 - 10.3 49 9° 27.3 9° 28.8 9°01.4 4.9 - 3.1 10.9 - 6.8 16.9 - 10.6 49 9° 42.3 9° 43.8 9°15.7 4.9 - 3.1 0.9 - 7.0 16.9 - 10.8 
50 9°12.5 9°14.0 8°47.3 5.0 - 3.0 11.0 - 6.7 17.0 - 10.3 50 9° 27.5 9° 29.1 9°01.6 5.0-3.1 11.0 - 6.9 17.0 - 10.6 50 9° 42.5 9° 44.1 9° 16.0 5.0 - 3.2 1.0-7.1 17.0 - 10.9 
51 9°12.8 9°14.3 8°47.6 5.1-3.1 11.1 - 6.8 17.1 - 10.4 51 9°27.8 9° 29.3 9°01.9 5.1 - 3.2 11.1 - 6.9 17.1- 10.7 51 9°42.8 9° 44.3 9° 16.2 5.1 - 3.3 1.1-7.1 17.1 - 11.0 
52 9° 13.0 9°14.5 8°47.8 5.2 - 3.2 11.2 - 6.8 17.2 - 10.5 52 9° 28.0 9° 29.6 9°02.1 5.2 - 3.3 11.2 - 7.0 17.2 - 10.8 52 9° 43.0 9° 44.6 9° 16.4 5.2 - 3.3 1.2-7.2 17.2 - 11.0 
53 9° 13.2 9°14.8 8°48.0 5.3 - 3.2 11.3 - 6.9 17.3 - 10.5 53 9° 28.2 9° 29.8 9°02.4 5.3 - 3.3 11.3-7.1 17.3 - 10.8 53 9° 43.2 9° 44.8 9°16.7 5.3 - 3.4 1.3 -7.3 17.3 - 11.1 
54 9° 13.5 9°15.0 8°48.3 5.4 - 3.3 11.4 - 6.9 17.4 - 10.6 54 9° 28.5 9° 30.1 9° 02.6 5.4-3.4 11.4-7.1 17.4- 10.9 54 9° 43.5 9° 45.1 9°16.9 5.4 - 3.5 14-7.3 17.4 - 11.2 
55 9°13.7 9°15.3 8°48.5 5.5 - 3.3 11.5 - 7.0 17.5- 10.6] | 55 9° 28.7 9°30.3 9°02.8 5.5 -3.4 11.5 - 7.2 17.5- 10.9] | 55 9° 43.7 9°45.3 9°17.2 5.5 - 3.5 1.5-7.4 17.5 - 11.2 
56 9°14.0 9° 15.5 8° 48.8 5.6 - 3.4 11.6 - 7.1 17.6 - 10.7 56 9° 29.0 9° 30.6 9°03.1 5.6- 3.5 11.6 - 7.3 17.6 - 11.0 56 9° 44.0 9° 45.6 9°17.4 5.6 - 3.6 1.6 - 7.4 17.6 - 11.3 
57 9°14.3 9°15.8 8° 49.0 5.7-3.5 11.7- 7.1 17.7 - 10.8 57 9°29.3 9°30.8 9° 03.3 5.7 - 3.6 11.7 - 7.3 17.7- 11.1 57 9° 44.3 9° 45.8 9°17.6 5.7 - 3.7 1.7-7.5 17.7 - 11.4 
58 9°14.5 9°16.0 8°49.2 5.8 - 3.5 11.8 - 7.2 17.8 - 10.8 58 9° 29.5 9°31.1 9° 03.6 5.8 - 3.6 11.8 - 7.4 17.8 - 11.1 58 9° 44.5 9° 46.1 9°17.9 5.8 - 3.7 1.8 - 7.6 17.8 - 11.4 
59 9°14.8 9° 16.3 8°49.5 5.9 - 3.6 11.9 - 7.2 17.9- 10.9] | 59 9°29.8 9°31.3 9°03.8 5.9 - 3.7 11.9 - 7.4 17.9-11.2|| 59 9°44.8 9° 46.3 9°18.1 5.9 - 3.8 1.9 - 7.6 17.9 - 11.5 







































































Increments and Corrections 














m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

39 Plan. 40 Plan. 41 Plan. 

0 9°45.0 9° 46.6 9°18.4 0.0 - 0.0 6.0 - 4.0 12.0-7.9 0 0°00.0 | 10°01.6 | 9°32.7 0.0 - 0.0 6.0- 4.1 12.0- 81 0 10°15.0 | 10°16.7 9°47.0 0.0 - 0.0 6.0 - 4.2 12.0- 83 
1 9°45.2 9° 46.8 9°18.6 0.1- 0.1 6.1 - 4.0 12.1 - 8.0 1 0°00.2 | 10°01.9 | 9°32.9 0.1- 0.1 6.1-4.1 12.1- 8.2 1 10°15.2 | 10°16.9 9°47.2 0.1- 0.1 6.1 - 4.2 12.1- 8.4 
2 9°45.5 9°47.1 9°18.8 0.2 - 0.1 6.2-4.1 12.2 - 8.0 2 0°00.5 | 10°02.1 9°33.1 0.2 - 0.1 6.2 - 4.2 12.2 - 8.2 2 10°15.5 | 10°17.2 9°47.5 0.2- 0.1 6.2- 4.3 12.2 - 8.4 
3 9°45.7 9°47.4 9°19.1 0.3 - 0.2 6.3- 4.1 12.3-8.1 3 0°00.7 | 10°02.4 | 9°33.4 0.3 - 0.2 6.3 - 4.3 12.3 - 8.3 3 10°15.7 | 10°17.4 9°47.7 0.3 - 0.2 6.3- 4.4 12.3- 8.5 
4 9°46.0 9°47.6 9°19.3 0.4 - 0.3 6.4 - 4.2 12.4 - 8.2 4 0°01.0 | 10°02.6 | 9°33.6 0.4 - 0.3 6.4 - 4.3 12.4- 8.4 4 10°16.0 | 10°17.7 9°47.9 0.4 - 0.3 6.4- 4.4 12.4 - 8.6 
5 9° 46.3 9°47.9 9°19.5 0.5 - 0.3 6.5 - 4.3 12.5 - 8.2 5 0°01.3 | 10°02.9 | 9°33.9 0.5 - 0.3 6.5- 4.4 12.5 - 8.4 5 10°16.3 | 10°17.9 9° 48.2 0.5 - 0.3 6.5- 4.5 12.5 - 8.6 
6 9° 46.5 9°48.1 9°19.8 0.6 - 0.4 6.6 - 4.3 12.6 - 8.3 6 0°01.5 | 10°03.1 9°34.1 0.6 - 0.4 6.6 - 4.5 12.6 - 8.5 6 10°16.5 | 10°18.2 9°48.4 0.6 - 0.4 6.6 - 4.6 12.6 - 8.7 
7 9° 46.8 9°48.4 9°20.0 0.7 - 0.5 6.7 - 4.4 12.7 - 8.4 7 0°01.8 | 10°03.4 | 9°34.3 0.7 - 0.5 6.7 - 4.5 12.7 - 8.6 7 10°16.8 | 10°18.4 9°48.7 0.7 - 0.5 6.7 - 4.6 12.7 - 8.8 
8 9°47.0 9° 48.6 9°20.3 0.8 - 0.5 6.8 - 4.5 12.8 - 8.4 8 0°02.0 | 10°03.6 | 9°34.6 0.8 - 0.5 6.8 - 4.6 12.8 - 8.6 8 10°17.0 | 10°18.7 9°48.9 0.8 - 0.6 6.8 - 4.7 12.8 - 8.9 
9 9°47.2 9°48.9 9°20.5 0.9 - 0.6 6.9- 4.5 12.9 - 8.5 9 0°02.2 | 10°03.9 | 9°34.8 0.9 - 0.6 6.9 - 4.7 12.9 - 8.7 9 10°17.2 | 10°18.9 9°49.1 0.9 - 0.6 6.9 - 4.8 12.9 - 8.9 
10 9°47.5 9°49.1 9°20.7 1.0 - 0.7 7.0 - 4.6 13.0 - 8.6 10 0°02.5 | 10°04.1 9°35.1 1.0 - 0.7 7.0- 4.7 13.0 - 8.8 10 10°17.5 | 10°19.2 9°49.4 1.0 - 0.7 7.0- 4.8 13.0 - 9.0 
11 9°47.7 9°49.4 9°21.0 1.1-0.7 7.1-4.7 13.1 - 8.6 11 0°02.7 | 10°04.4 | 9°35.3 1.1-0.7 71-48 13.1- 8.8 11 10°17.7 | 10°19.4 9°49.6 1.1-0.8 7.1-4.9 13.1-9.1 
12 9°48.0 9°49.6 9°21.2 1.2 -0.8 7.2-4.7 13.2 - 8.7 12 0°03.0 | 10°04.6 | 9°35.5 1.2-0.8 7.2-4.9 13.2 - 8.9 12 10°18.0 | 10°19.7 9°49.8 1.2 - 0.8 7.2-5.0 13.2-9.1 
13 9° 48.3 9°49.9 9°21.5 1.3-0.9 7.3-48 13.3 - 8.8 13 0°03.3 | 10°04.9 | 9°35.8 1.3-0.9 7.3-49 13.3 - 9.0 13 10°18.3 | 10°19.9 9°50.1 1.3-0.9 7.3 -5.0 13.3 - 9.2 
14 9°48.5 9°50.1 9°21.7 1.4-0.9 74-49 13.4 - 8.8 14 0°03.5 | 10°05.1 9°36.0 1.4-0.9 7.4-5.0 13.4 - 9.0 14 | 10°18.5 | 10°20.2 9°50.3 1.4-1.0 74-51 13.4 - 9.3 
15 9° 48.8 9°50.4 9°21.9 1.5-1.0 75-49 13.5 - 8.9 15 0°03.8 | 10°05.4 | 9°36.2 1.5-1.0 7.5-5.1 13.5-9.1 15 10°18.8 | 10°20.4 9°50.6 1.5-1.0 7.5 -5.2 13.5 - 9.3 
16 9°49.0 9°50.6 9°22.2 16-1.1 7.6 - 5.0 13.6 - 9.0 16 0°04.0 | 10°05.7 | 9°36.5 1.6-1.1 7.6-5.1 13.6 - 9.2 16 10°19.0 | 10°20.7 9°50.8 1.6-1.1 7.6 - 5.3 13.6 - 9.4 
17 9°49.2 9°50.9 9°22.4 17-1.1 7.7-5.1 13.7 - 9.0 17 0°04.2 | 10°05.9 | 9°36.7 17-1.1 7.7-5.2 13.7 - 9.2 17 10°19.2 | 10°20.9 9°51.0 17-1.2 7.7-5.3 13.7 - 9.5 
18 9°49.5 9°51.1 9°22.6 1.8 - 1.2 7.8-5.1 13.8-9.1 18 0°04.5 | 10°06.2 9°37.0 1.8-1.2 7.8 - 5.3 13.8 - 9.3 18 10°19.5 | 10°21.2 9°51.3 1.8 - 1.2 7.8-5.4 13.8 - 9.5 
19 9°49.8 9°51.4 9°22.9 19-13 7.9-5.2 13.9 - 9.2 19 0°04.8 | 10°06.4 | 9°37.2 1.9-1.3 7.9-5.3 13.9 - 9.4 19 10°19.8 | 10°21.4 9°51.5 1.9-1.3 7.9-5.5 13.9 - 9.6 
20 9°50.0 9°51.6 9°23.1 2.0 - 1.3 8.0 - 5.3 14.0 - 9.2 20 0°05.0 10°06.7 9° 37.4 2.0-1.4 8.0 - 5.4 14.0 - 9.5 20 10°20.0 10°21.7 9°51.8 2.0- 1.4 8.0 - 5.5 14.0 - 9.7 
21 9°50.3 9°51.9 9°23.4 2.1-1.4 8.1- 5.3 14.1-9.3 21 0°05.3 | 10°06.9 | 9°37.7 2.1-1.4 8.1-5.5 14.1-9.5 21 10°20.3 | 10°21.9 9°52.0 2.1-1.5 8.1- 5.6 14.1- 9.8 
22 9°50.5 9°52.1 9°23.6 2.2-1.4 8.2- 5.4 14.2-9.3 22 0°05.5 | 10°07.2 9°37.9 2.2-1.5 8.2-5.5 14.2 - 9.6 22 10°20.5 | 10°22.2 9°52.2 2.2-1.5 8.2-5.7 14.2 - 9.8 
23 9°50.7 9°52.4 9°23.8 2.3-1.5 8.3-5.5 14.3 - 9.4 23 0°05.7 | 10°07.4 | 9°38.2 2.3 - 1.6 8.3 - 5.6 14.3 - 9.7 23 10°20.7 | 10°22.4 9°52.5 2.3-1.6 8.3-5.7 14.3 - 9.9 
24 9°51.0 9°52.6 9°24.1 2.4- 1.6 8.4-5.5 14.4-9.5 24 0°06.0 | 10°07.7 | 9°38.4 2.4-1.6 8.4-5.7 14.4- 9.7 24 | 10°21.0 | 10°22.7 9°52.7 2.4-1.7 8.4- 5.8 14.4 - 10.0 
25 9°51.2 9°52.9 9°24.3 2.5-1.6 8.5 - 5.6 14.5-9.5 25 0°06.2 | 10°07.9 | 9°38.6 2.5-1.7 8.5-5.7 14.5 - 9.8 25 10°21.2 | 10°22.9 9°52.9 2.5-1.7 8.5 - 5.9 14.5 - 10.0 
26 9°51.5 9°53.1 9°24.6 2.6-1.7 8.6 -5.7 14.6 - 9.6 26 0°06.5 | 10°08.2 9°38.9 2.6 - 1.8 8.6 - 5.8 14.6 - 9.9 26 10°21.5 | 10°23.2 9°53.2 2.6 - 1.8 8.6 - 5.9 14.6 - 10.1 
27 9°51.8 9°53.4 9°24.8 2.7-1.8 8.7 - 5.7 14.7 - 9.7 27 0°06.8 | 10°08.4 | 9°39.1 2.7-1.8 8.7 - 5.9 14.7 - 9.9 27 10°21.8 | 10°23.4 9°53.4 2.7-1.9 8.7 - 6.0 14.7 - 10.2 
28 9°52.0 9°53.6 9°25.0 2.8-1.8 8.8-5.8 14.8 - 9.7 28 0°07.0 | 10°08.7 | 9°39.3 2.8-1.9 8.8 - 5.9 14.8-10.0]| 28 10°22.0 | 10°23.7 9°53.7 2.8-1.9 8.8-6.1 14.8 - 10.2 
29 9°52.3 9°53.9 9°25.3 2.9-1.9 8.9 - 5.9 14.9- 9.8 29 0°07.3 | 10°08.9 | 9°39.6 2.9 - 2.0 8.9 - 6.0 14.9-10.1]] 29 10°22.3 | 10°24.0 9°53.9 2.9 - 2.0 8.9 - 6.2 14.9 - 10.3 
30 9°52.5 9°54.1 9°25.5 3.0 - 2.0 9.0 - 5.9 15.0 - 9.9 30 0°07.5 | 10°09.2 9°39.8 3.0 - 2.0 9.0 - 6.1 15.0- 10.1] | 30 10°22.5 | 10°24.2 9°54.1 3.0-2.1 9.0 - 6.2 15.0 - 10.4 
31 9°52.7 9°54.4 9°25.7 3.1 - 2.0 9.1 - 6.0 15.1 - 9.9 31 0°07.7 | 10°09.4 | 9°40.1 3.1-2.1 91-61 15.1-10.2]] 31 10°22.7 | 10°24.5 9°54.4 3.1-2.1 9.1 - 6.3 15.1 - 10.4 
32 9°53.0 9°54.6 9°26.0 3.2-21 9.2-6.1 15.2-10.0]| 32 0°08.0 | 10°09.7 | 9°40.3 3.2-2.2 9.2- 6.2 15.2-10.3]| 32 10°23.0 | 10°24.7 9°54.6 3.2-2.2 9.2-6.4 15.2 - 10.5 
33 9°53.2 9°54.9 9°26.2 3.3 - 2.2 9.3 -6.1 15.3-10.1]]} 33 0°08.2 | 10°09.9 | 9°40.5 3.3 - 2.2 9.3 - 6.3 15.3-10.3]| 33 10°23.2 | 10°25.0 9°54.9 3.3 - 2.3 9.3 - 6.4 15.3 - 10.6 
34 9°53.5 9°55.1 9°26.5 3.4 - 2.2 9.4 - 6.2 15.4-10.1]| 34 0°08.5 | 10°10.2 9°40.8 3.4- 2.3 9.4 - 6.3 15.4-10.4]| 34 | 10°23.5 | 10°25.2 9°55.1 3.4-2.4 9.4-6.5 15.4 - 10.7 
35 9°53.8 9°55.4 9°26.7 3.5 - 2.3 9.5 - 6.3 15.5-10.2]]| 35 0°08.8 | 10°10.4 | 9°41.0 3.5-2.4 9.5 - 6.4 15.5-10.5]]| 35 10°23.8 | 10°25.5 9°55.3 3.5 - 2.4 9.5 - 6.6 15.5 - 10.7 
36 9°54.0 9°55.6 9°26.9 3.6 - 2.4 9.6 - 6.3 15.6-10.3|| 36 0°09.0 | 10°10.7 | 9°41.3 3.6 - 2.4 9.6 - 6.5 15.6-10.5|| 36 10°24.0 | 10°25.7 9°55.6 3.6 - 2.5 9.6 - 6.6 15.6 - 10.8 
37 9°54.3 9°55.9 9°27.2 3.7-2.4 9.7 - 6.4 15.7-10.3]| 37 0°09.3 | 10°10.9 | 9°41.5 3.7-2.5 9.7-6.5 15.7- 10.6] | 37 10°24.3 | 10°26.0 9°55.8 3.7 - 2.6 9.7 - 6.7 15.7 - 10.9 
38 9°54.5 9°56.1 9°27.4 3.8 - 2.5 9.8 - 6.5 15.8-10.4]| 38 0°09.5 | 10°11.2 9°41.7 3.8 - 2.6 9.8 - 6.6 15.8-10.7|| 38 10°24.5 | 10°26.2 9°56.1 3.8 - 2.6 9.8 - 6.8 15.8 - 10.9 
39 9°54.7 9°56.4 9°27.7 3.9 - 2.6 9.9 - 6.5 15.9-10.5]| 39 0°09.7 | 10°11.4 | 9°42.0 3.9 - 2.6 9.9 - 6.7 15.9-10.7|| 39 10°24.7 | 10°26.5 9°56.3 3.9- 2.7 9.9 - 6.8 15.9 - 11.0 
40 9°55.0 9°56.6 9°27.9 4.0 - 2.6 0.0-6.6  16.0-10.5]] 40 0°10.0 | 10°11.7 | 9°42.2 4.0-2.7 100-68 16.0-10.8]] 40 10°25.0 | 10°26.7 9°56.5 40-28 100-69 160-111 
41 9°55.2 9°56.9 9°28.1 4.1-2.7 0.1-66 16.1-10.6]]| 41 0°10.2 | 10°11.9 | 9°42.4 41-28 101-68 161-10.9]|] 41 10°25.2 | 10°27.0 9°56.8 41-28 101-7. 161-111 
42 9°55.5 9°57.1 9°28.4 4.2-2.8 0.2-6.7 16.2-10.7]| 42 0°10.5 | 10°12.2 9°42.7 4.2-28 102-69 16.2-10.9]] 42 10°25.5 | 10°27.2 9°57.0 42-29 102-71 16.2-11.2 
43 9°55.8 9°57.4 9°28.6 4.3 - 2.8 0.3-68 16.3-10.7]] 43 0°10.8 | 10°12.4 | 9°42.9 43-29 103-7. 16.3-11.0]] 43 10°25.8 | 10°27.5 9°57.2 43-30 103-71 163-113 
44 9°56.0 9°57.6 9°28.8 44-29 0.4-6.8 16.4-10.8]| 44 0°11.0 | 10°12.7 | 9°43.2 44-30 104-7.0 164-11.1]] 44 | 10°26.0 | 10°27.7 9°57.5 44-30 104-7.2 164-11.3 
45 9°56.3 9°57.9 9°29.1 4.5 - 3.0 0.5 - 6.9 16.5 - 10.9 45 0°11.3 10°12.9 9° 43.4 4.5 - 3.0 10.5 - 7.1 16.5 - 11.1 45 10°26.3 10°28.0 9°57.7 45-31 105-73 165-114 
46 9°56.5 9°58.1 9°29.3 4.6 - 3.0 0.6-7.0 16.6-10.9]| 46 0°11.5 | 10°13.2 9°43.6 46-31 106-7.2 166-11.2]| 46 10°26.5 | 10°28.2 9°58.0 4.6-3.2 106-73 166-11.5 
47 9°56.7 9°58.4 9°29.6 4.7-3.1 0.7-7.0 16.7-11.0]] 47 0°11.7 | 10°13.4 | 9°43.9 47-3.2  10.7-7.2 16.7-11.3]|] 47 10°26.7 | 10°28.5 9°58.2 47-33 107-74 16.7- 11.6 
48 9°57.0 9°58.6 9°29.8 4.8 - 3.2 0.8 - 7.1 16.8-11.1]| 48 0°12.0 | 10°13.7 | 9°44.1 48-3.2 108-73 168-11.3]] 48 10°27.0 | 10°28.7 9°58.4 48-33 108-75 168-11. 
49 9°57.3 9°58.9 9°30.0 4.9 - 3.2 0.9-7.2 16.9-11.1]] 49 0°12.3 | 10°13.9 | 9°44.4 49-33 109-74 16.9-11.4]] 49 10°27.3 | 10°29.0 9°58.7 49-34 109-75 16.9-11.7 
50 9°57.5 9°59.1 9°30.3 5.0 - 3.3 10-7.2 17.0-11.2]] 50 0°12.5 | 10°14.2 9°44.6 5.0-3.4 11.0-7.4 17.0-11.5]] 50 10°27.5 | 10°29.2 9°58.9 50-35 110-76 17.0-11.8 
51 9°57.8 9°59.4 9°30.5 5.1-3.4 11-7.3 17.1-11.3]] 51 0°12.8 | 10°14.4 | 9°44.8 5.1-3.4 11.1-7.5 17.1-11.5]] 51 10°27.8 | 10°29.5 9°59.2 51-35 111-7.7 171-118 
52 9°58.0 9°59.6 9°30.8 5.2-3.4 12-74 17.2-11.3]]| 52 0°13.0 | 10°14.7 | 9°45.1 5.2-3.5 11.2-7.6 17.2-11.6]] 52 10°28.0 | 10°29.7 9°59.4 5.2-36 11.2-7.7 17.2-11.9 
53 9°58.2 9°59.9 9°31.0 5.3-3.5 13-74 17.3-11.4]] 53 0°13.2 | 10°14.9 | 9°45.3 5.3-3.6 113-76 17.3-11.7]] 53 10°28.2 | 10°30.0 9°59.6 5.3-3.7 113-78 17.3-12.0 
54 9°58.5 10°00.1 9°31.2 5.4 - 3.6 14-75 17.4-11.5]| 54 0°13.5 | 10°15.2 9° 45.6 54-36 11.4-7.7  17.4-11.7]] 54 | 10°28.5 | 10°30.2 9°59.9 54-3.7 114-79 17.4-12.0 
55 9°58.7 10°00.4 9°31.5 5.5 - 3.6 1.5 -7.6 17.5-11.5 55 0°13.7 10°15.4 9° 45.8 5.5 - 3.7 11.5 - 7.8 17.5 - 11.8 55 10°28.7 10°30.5 10°00.1 55-38 115-80 175-121 
56 9°59.0 10°00.6 9°31.7 5.6 - 3.7 16-76 17.6-11.6]] 56 0°14.0 | 10°15.7 | 9°46.0 5.6-3.8 11.6-7.8 17.6-11.9]] 56 10°29.0 | 10°30.7 | 10°00.3 5.6-3.9 116-80 176-122 
57 9°59.3 10°00.9 9°32.0 5.7- 3.8 1.7-7.7 17.7-11.7]|| 57 0°14.3 | 10°15.9 | 9°46.3 5.7-3.8 11.7-7.9 17.7-11.9]] 57 10°29.3 | 10°31.0 | 10°00.6 5.7-3.9 117-81 17.7-122 
58 9°59.5 10°01.1 9°32.2 5.8 - 3.8 18-7.8 17.8-11.7]] 58 0°14.5 | 10°16.2 9°46.5 5.8-3.9 118-80 17.8-12.0]] 58 10°29.5 | 10°31.2 | 10°00.8 58-40 118-82 178-123 
59 9°59.8 10°01.4 9°32.4 5.9 - 3.9 19-7.8  17.9-11.8]] 59 0°14.8 | 10°16.4 | 9°46.7 59-40 11.9-80 17.9-12.1]] 59 10°29.8 | 10°31.5 | 10°01.1 59-41 119-82 17.9-124 







































































Increments and Corrections 























m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

42 Plan. 43 Plan. 44 Plan. 

0 0°30.0 10°31.7 10°01.3 0.0 - 0.0 6.0 - 4.3 12.0 - 8.5 0 10°45.0 10° 46.8 10°15.6 0.0 - 0.0 6.0 - 4.3 12.0 - 8.7 0 11°00.0 11°01.8 0° 29.9 0.0 - 0.0 6.0 - 4.5 12.0 - 8.9 
1 0° 30.2 10°32.0 10°01.5 0.1-0.1 6.1 - 4.3 12.1 - 8.6 1 10°45.2 10°47.0 10°15.9 0.1-0.1 6.1- 4.4 12.1 - 8.8 1 11°00.2 11°02. 0°30.2 0.1-0.1 6.1 - 4.5 12.1 - 9.0 
2 0°30.5 10°32.2 10°01.8 0.2-0.1 6.2- 4.4 12.2 - 8.6 2 10°45.5 10°47.3 10°16.1 0.2-0.1 6.2-4.5 12.2 - 8.8 2 11°00.5 11°02.3 0°30.4 0.2-0.1 6.2 - 4.6 12.2 - 9.0 
3 0° 30.7 10°32.5 10°02.0 0.3 - 0.2 6.3 - 4.5 12.3 - 8.7 3 10°45.7 10°47.5 10° 16.3 0.3 - 0.2 6.3 - 4.6 12.3 - 8.9 3 11°00.7 11°02.6 0° 30.6 0.3 - 0.2 6.3 - 4.7 12.3- 9.1 
4 0° 31.0 10°32.7 10°02.3 0.4- 0.3 6.4-4.5 12.4 - 8.8 4 10° 46.0 10°47.8 10° 16.6 0.4 - 0.3 6.4 - 4.6 12.4 - 9.0 4 11°01.0 11°02.8 0°30.9 0.4 - 0.3 6.4 - 4.7 12.4- 9.2 
5 0°31.3 10° 33.0 10°02.5 0.5 - 0.4 6.5 - 4.6 12.5 - 8.9 5 10° 46.3 10° 48.0 10° 16.8 0.5 - 0.4 6.5 - 4.7 12.5-9.1 5 11°01.3 11°03. 0°31.1 0.5 - 0.4 6.5 - 4.8 12.5 - 9.3 
6 0°31.5 10° 33.2 10°02.7 0.6 - 0.4 6.6 - 4.7 12.6 - 8.9 6 10°46.5 10°48.3 10°17.0 0.6 - 0.4 6.6 - 4.8 12.6 - 9.1 6 11°01.5 11°03.3 0°31.4 0.6 - 0.4 6.6 - 4.9 12.6 - 9.3 
7 0°31.8 10°33.5 10°03.0 0.7- 0.5 6.7- 4.7 12.7 - 9.0 7 10°46.8 10°48.5 10°17.3 0.7- 0.5 6.7- 4.9 12.7 - 9.2 7 11°01.8 11°03.6 0°31.6 0.7-0.5 6.7 - 5.0 12.7 - 9.4 
8 0° 32.0 10°33.7 10°03.2 0.8 - 0.6 6.8 - 4.8 12.8-9.1 8 10°47.0 10°48.8 10°17.5 0.8 - 0.6 6.8 - 4.9 12.8 - 9.3 8 11°02.0 11°03.8 0°31.8 0.8 - 0.6 6.8 - 5.0 12.8 - 9.5 
9 0° 32.2 10°34.0 10°03.4 0.9 - 0.6 6.9 - 4.9 12.9-9.1 9 10°47.2 10° 49.0 10°17.8 0.9 - 0.7 6.9 - 5.0 12.9 - 9.4 9 11°02.2 11°04. 0°32.1 0.9 - 0.7 6.9-5.1 12.9 - 9.6 
10 0°32.5 10°34.2 10°03.7 1.0 - 0.7 7.0 - 5.0 13.0 - 9.2 10 10°47.5 10°49.3 10°18.0 1.0 - 0.7 7.0-5.1 13.0 - 9.4 10 11°02.5 11°04.3 0°32.3 1.0 - 0.7 7.0- 5.2 13.0 - 9.6 
11 0°32.7 10°34.5 10°03.9 1.1-0.8 7.1 - 5.0 13.1 - 9.3 11 10°47.7 10°49.5 10°18.2 1.1 -0.8 7.1-5.1 13.1- 9.5 11 11°02.7 11°04.6 0°32.6 1.1-0.8 7.1- 5.3 13.1 - 9.7 
12 0° 33.0 10°34.7 10°04.2 1.2-0.9 7.2-5.1 13.2 - 9.3 12 10°48.0 10°49.8 10°18.5 1.2-0.9 7.2 - 5.2 13.2 - 9.6 12 11°03.0 11°04.8 0°32.8 1.2-0.9 7.2 - 5.3 13.2 - 9.8 
13 0° 33.3 10°35.0 10°04.4 1.3 - 0.9 7.3 - 5.2 13.3 - 9.4 13 10°48.3 10°50.0 10°18.7 1.3 - 0.9 7.3 - 5.3 13.3 - 9.6 13 11°03.3 11°05. 0° 33.0 1.3 - 1.0 7.3 - 5.4 13.3 - 9.9 
14 0° 33.5 10°35.2 10°04.6 14-1.0 74-5.2 13.4- 9.5 14 10°48.5 10°50.3 10°19.0 1.4-1.0 74-54 13.4 - 9.7 14 11°03.5 11°05.3 0°.33.3 1.4-1.0 7.4-5.5 13.4 - 9.9 
15 0° 33.8 10°35.5 10°04.9 1.5-1.1 7.5 - 5.3 13.5 - 9.6 15 10°48.8 10°50.5 10°19.2 1.5-1.1 7.5 - 5.4 13.5 - 9.8 15 11°03.8 11°05.6 0°33.5 15-11 7.5 - 5.6 13.5 - 10.0 
16 0°34.0 10°35.7 10°05.1 1.6-1.1 7.6 - 5.4 13.6 - 9.6 16 10°49.0 10°50.8 10°19.4 1.6-1.2 7.6 - 5.5 13.6 - 9.9 16 11°04.0 11°05.8 0°33.8 1.6-1.2 7.6 - 5.6 13.6 - 10.1 
17 0° 34.2 10° 36.0 10°05.4 1.7-1.2 7.7-5.5 13.7 - 9.7 17 10°49.2 10°51.0 10°19.7 1.7-1.2 7.7 - 5.6 13.7 - 9.9 17 11°04.2 11°06. 0° 34.0 1.7-1.3 7.7-5.7 13.7 - 10.2 
18 0° 34.5 10°36.2 10°05.6 1.8 - 1.3 7.8 - 5.5 13.8 - 9.8 18 10°49.5 10°51.3 10°19.9 1.8-1.3 7.8- 5.7 13.8 - 10.0 18 11°04.5 11°06.3 0° 34.2 1.8-1.3 7.8- 5.8 13.8 - 10.2 
19 0° 34.8 10°36.5 10°05.8 1.9- 1.3 7.9 - 5.6 13.9 - 9.8 19 10°49.8 10°51.5 10° 20.2 1.9-1.4 7.9 - 5.7 13.9 - 10.1 19 11°04.8 11°06.6 0° 34.5 1.9-1.4 7.9-5.9 13.9 - 10.3 
20 0°35.0 10° 36.7 10°06.1 2.0 - 1.4 8.0 - 5.7 14.0 - 9.9 20 10°50.0 10°51.8 10°20.4 2.0 - 1.4 8.0 - 5.8 14.0 - 10.2 20 11°05.0 11°06.8 0°34.7 2.0- 1.5 8.0 - 5.9 14.0 - 10.4 
21 0°35.3 10°37.0 10°06.3 2.1-1.5 8.1-5.7 14.1 - 10.0 21 10°50.3 10°52.0 10°20.6 2.1-1.5 8.1-5.9 14.1 - 10.2 21 11°05.3 11°07. 0°34.9 2.1- 1.6 8.1 - 6.0 14.1- 10.5 
22 0°35.5 10° 37.2 10°06.5 2.2- 1.6 8.2- 5.8 14.2 - 10.1 22 10°50.5 10°52.3 10° 20.9 2.2- 1.6 8.2- 5.9 14.2 - 10.3 22 11°05.5 11°07.3 0°35.2 2.2- 1.6 8.2 - 6.1 14.2 - 10.5 
23 0°35.7 10°37.5 10°06.8 2.3- 1.6 8.3 - 5.9 14.3 - 10.1 23 10°50.7 10°52.5 10°21.1 2.3- 1.7 8.3 - 6.0 14.3 - 10.4 23 11°05.7 11°07.6 0°35.4 2.3-1.7 8.3 - 6.2 14.3 - 10.6 
24 0° 36.0 10°37.7 10°07.0 2.4-1.7 8.4 - 6.0 14.4 - 10.2 24 10°51.0 10°52.8 10°21.3 2.4-1.7 8.4-6.1 14.4 - 10.4 24 11°06.0 11°07.8 0°35.7 2.4-1.8 8.4 - 6.2 14.4 - 10.7 
25 0° 36.2 10° 38.0 10°07.3 2.5-1.8 8.5 - 6.0 14.5 - 10.3 25 10°51.2 10°53.0 10° 21.6 2.5-1.8 8.5 - 6.2 14.5 - 10.5 25 11°06.2 11°08. 0°35.9 2.5-1.9 8.5 - 6.3 14.5 - 10.8 
26 0°36.5 10° 38.2 10°07.5 2.6- 1.8 8.6 - 6.1 14.6 - 10.3 26 10°51.5 10°53.3 10°21.8 2.6 - 1.9 8.6 - 6.2 14.6 - 10.6 26 11°06.5 11°08.3 0° 36.1 2.6 - 1.9 8.6 - 6.4 14.6 - 10.8 
27 0° 36.8 10° 38.5 10°07.7 2.7-1.9 8.7 - 6.2 14.7 - 10.4 27 10°51.8 10°53.5 10°22.1 2.7 - 2.0 8.7 - 6.3 14.7 - 10.7 27 11°06.8 11°08.6 0° 36.4 2.7 - 2.0 8.7 - 6.5 14.7 - 10.9 
28 0° 37.0 10°38.7 10°08.0 2.8 - 2.0 8.8 - 6.2 14.8 - 10.5 28 10°52.0 10°53.8 10° 22.3 2.8 - 2.0 8.8 - 6.4 14.8 - 10.7 28 11°07.0 11°08.8 0° 36.6 2.8- 2.1 8.8 - 6.5 14.8 - 11.0 
29 0°37.3 10°39.0 10°08.2 2.9-2.1 8.9 - 6.3 14.9 - 10.6 29 10°52.3 10°54.0 10°22.5 2.9- 2.1 8.9- 6.5 14.9 - 10.8 29 11°07.3 11°09. 0°36.9 2.9 - 2.2 8.9 - 6.6 14.9- 11.1 
30 0°37.5 10°39.2 10°08.5 3.0- 2.1 9.0 - 6.4 15.0 - 10.6 30 10°52.5 10°54.3 10° 22.8 3.0 - 2.2 9.0- 6.5 15.0 - 10.9 30 11°07.5 11°09.3 0°37.1 3.0 - 2.2 9.0 - 6.7 15.0 - 11.1 
31 0°37.7 10°39.5 10°08.7 3.1- 2.2 9.1-6.4 15.1- 10.7 31 10°52.7 10°54.5 10°23.0 3.1- 2.2 9.1 - 6.6 15.1- 10.9 31 11°07.7 11°09.6 0°37.3 3.1 - 2.3 9.1 - 6.7 15.1 - 11.2 
32 0° 38.0 10°39.7 10°08.9 3.2 - 2.3 9.2-6.5 15.2 - 10.8 32 10°53.0 10°54.8 10° 23.3 3.2 - 2.3 9.2- 6.7 15.2 - 11.0 32 11°08.0 11°09.8 0° 37.6 3.2 - 2.4 9.2 - 6.8 15.2 - 11.3 
33 0° 38.2 10°40.0 10°09.2 3.3 - 2.3 9.3 - 6.6 15.3 - 10.8 33 10°53.2 10°55.0 10°23.5 3.3 - 2.4 9.3 - 6.7 15.3- 11.1 33 11°08.2 11°10. 0° 37.8 3.3 - 2.4 9.3 - 6.9 15.3 - 11.3 
34 0°38.5 10°40.2 10°09.4 3.4-2.4 9.4-6.7 15.4 - 10.9 34 10°53.5 10°55.3 10°23.7 3.4- 2.5 9.4 - 6.8 15.4 - 11.2 34 11°08.5 11°10.3 0°38.0 3.4-2.5 9.4- 7.0 15.4- 11.4 
35 0° 38.8 10°40.5 10°09.7 3.5- 2.5 9.5 - 6.7 15.5 - 11.0 35 10°53.8 10°55.5 10° 24.0 3.5 - 2.5 9.5 - 6.9 15.5 - 11.2 35 11°08.8 11°10.6 0°38.3 3.5 - 2.6 9.5 - 7.0 15.5- 11.5 
36 0°39.0 10°40.7 10°09.9 3.6 - 2.6 9.6 - 6.8 15.6 - 11.1 36 10°54.0 10°55.8 10° 24.2 3.6 - 2.6 9.6 - 7.0 15.6 - 11.3 36 11°09.0 11°10.8 0°38.5 3.6 - 2.7 9.6 - 7.1 15.6 - 11.6 
37 0° 39.3 10°41.0 10°10.1 3.7 - 2.6 9.7 - 6.9 15.7- 11.1 37 10°54.3 10°56.0 10° 24.4 3.7- 2.7 9.7 - 7.0 15.7 - 11.4 37 11°09.3 11°11. 0° 38.8 3.7- 2.7 9.7 - 7.2 15.7 - 11.6 
38 0°39.5 10°41.2 10°10.4 3.8 - 2.7 9.8 - 6.9 15.8 - 11.2 38 10°54.5 10°56.3 10° 24.7 3.8 - 2.8 9.8-7.1 15.8 - 11.5 38 11°09.5 11°11.3 0° 39.0 3.8 - 2.8 9.8 - 7.3 15.8 - 11.7 
39 0°39.7 10°41.5 10° 10.6 3.9 - 2.8 9.9 - 7.0 15.9 - 11.3 39 10°54.7 10°56.5 10° 24.9 3.9 - 2.8 9.9 - 7.2 15.9 - 11.5 39 11°09.7 11°11.6 0°39.2 3.9 - 2.9 9.9 - 7.3 15.9 - 11.8 
40 0° 40.0 10°41.7 10°10.8 4.0 - 2.8 10.0 - 7.1 16.0 - 11.3 40 10°55.0 10°56.8 10°25.2 4.0 - 2.9 10.0 - 7.3 16.0 - 11.6 40 11°10.0 11°11.8 0°39.5 4.0 - 3.0 10.0 - 7.4 16.0 - 11.9 
41 0° 40.2 10°42.0 10°11.1 4.1 - 2.9 10.1 - 7.2 16.1 - 11.4 41 10°55.2 10°57.0 10° 25.4 4.1 - 3.0 10.1 - 7.3 16.1 - 11.7 41 11°10.2 T° 12. 0° 39.7 4.1 - 3.0 10.1 - 7.5 16.1 - 11.9 
42 0° 40.5 10°42.3 10°11.3 4.2 - 3.0 10.2 - 7.2 16.2 - 11.5 42 10°55.5 10°57.3 10° 25.6 4.2 - 3.0 10.2 - 7.4 16.2 - 11.7 42 11°10.5 11°12.3 0° 40.0 4.2-3.1 10.2 - 7.6 16.2 - 12.0 
43 0° 40.8 10°42.5 10°11.6 4.3 - 3.0 10.3 - 7.3 16.3 - 11.5 43 10°55.8 10°57.5 10° 25.9 4.3- 3.1 10.3 - 7.5 16.3 - 11.8 43 11°10.8 11°12.6 0° 40.2 4.3 - 3.2 10.3 - 7.6 16.3 - 12.1 
44 0°41.0 10°42.8 10°11.8 4.4-3.1 10.4 - 7.4 16.4 - 11.6 44 10°56.0 10°57.8 10°26.1 4.4 - 3.2 10.4 - 7.5 16.4 - 11.9 44 11°11.0 11°12.8 0° 40.4 4.4 - 3.3 10.4 - 7.7 16.4 - 12.2 
45 0°41.3 10°43.0 10°12.0 4.5 - 3.2 10.5 - 7.4 16.5 - 11.7 45 10°56.3 10°58.0 10°26.4 4.5 - 3.3 10.5 - 7.6 16.5 - 12.0 45 11°11.3 11°13. 0° 40.7 4.5 - 3.3 10.5 - 7.8 16.5 - 12.2 
46 0°41.5 10°43.3 10°12.3 4.6 - 3.3 10.6 - 7.5 16.6 - 11.8 46 10°56.5 10°58.3 10° 26.6 4.6 - 3.3 10.6 - 7.7 16.6 - 12.0 46 11°11.5 11°13.3 0° 40.9 4.6 - 3.4 10.6 - 7.9 16.6 - 12.3 
47 0° 41.7 10° 43.5 10°12.5 4.7 - 3.3 10.7 - 7.6 16.7 - 11.8 47 10°56.7 10°58.5 10° 26.8 4.7-3.4 10.7 - 7.8 16.7 - 12.1 47 11°11.7 11°13.6 0°41.1 4.7-3.5 10.7 - 7.9 16.7 - 12.4 
48 0° 42.0 10°43.8 10°12.8 4.8 - 3.4 10.8 - 7.7 16.8 - 11.9 48 10°57.0 10°58.8 10°27.1 4.8 - 3.5 10.8 - 7.8 16.8 - 12.2 48 11°12.0 11°13.8 0°41.4 4.8 - 3.6 10.8 - 8.0 16.8 - 12.5 
49 0° 42.3 10°44.0 10°13.0 4.9 - 3.5 10.9 - 7.7 16.9 - 12.0 49 10°57.3 10°59.0 10°27.3 4.9 - 3.6 10.9 - 7.9 16.9 - 12.3 49 11°12.3 11°14. 0°41.6 4.9 - 3.6 10.9 - 8.1 16.9 - 12.5 
50 0°42.5 10° 44.3 10°13.2 5.0 - 3.5 11.0 - 7.8 17.0 - 12.0 50 10°57.5 10°59.3 10°27.5 5.0 - 3.6 11.0 - 8.0 17.0 - 12.3 50 11°12.5 11°14.3 0°41.9 5.0 - 3.7 11.0 - 8.2 17.0 - 12.6 
51 0° 42.8 10°44.5 10°13.5 5.1 - 3.6 11.1- 7.9 17.1- 12.1 51 10°57.8 10°59.5 10° 27.8 5.1 - 3.7 11.1 - 8.0 17.1- 12.4 51 11°12.8 11°14.6 0°42.1 5.1- 3.8 11.1 - 8.2 17.1- 12.7 
52 0° 43.0 10°44.8 10°13.7 5.2 - 3.7 11.2 - 7.9 17.2 - 12.2 52 10°58.0 10°59.8 10° 28.0 5.2 - 3.8 11.2 - 8.1 17.2 - 12.5 52 11°13.0 11°14.8 0° 42.3 5.2 - 3.9 11.2 - 8.3 17.2 - 12.8 
53 0° 43.2 10° 45.0 10° 13.9 5.3 - 3.8 11.3 - 8.0 17.3 - 12.3 53 10°58.2 11°00.0 10°28.3 5.3 - 3.8 11.3 - 8.2 17.3 - 12.5 53 11°13.2 11°15. 0° 42.6 5.3 - 3.9 11.3 - 8.4 17.3 - 12.8 
54 0° 43.5 10°45.3 10°14.2 5.4 - 3.8 11.4 - 8.1 17.4 - 12.3 54 10°58.5 11°00.3 10°28.5 5.4 - 3.9 11.4 - 8.3 17.4 - 12.6 54 11°13.5 11°15.3 0°42.8 5.4 - 4.0 11.4 - 8.5 17.4 - 12.9 
55 0° 43.7 10°45.5 10°14.4 5.5 - 3.9 11.5 - 8.1 17.5 - 12.4 55 10°58.7 11°00.6 10°28.7 5.5 - 4.0 11.5 - 8.3 17.5 - 12.7 55 11°13.7 11°15.6 0° 43.1 5.5-4.1 11.5 - 8.5 17.5 - 13.0 
56 0° 44.0 10°45.8 10°14.7 5.6 - 4.0 11.6 - 8.2 17.6 - 12.5 56 10°59.0 11°00.8 10° 29.0 5.6-4.1 11.6 - 8.4 17.6 - 12.8 56 11°14.0 11°15.8 0° 43.3 5.6 - 4.2 11.6 - 8.6 17.6 - 13.1 
57 0° 44.3 10° 46.0 10°14.9 5.7 - 4.0 11.7 - 8.3 17.7 - 12.5 57 10°59.3 11°01.1 10° 29.2 5.7-4.1 11.7 - 8.5 17.7 - 12.8 57 11°14.3 11°16. 0° 43.5 5.7- 4.2 11.7 - 8.7 17.7 - 13.1 
58 0° 44.5 10°46.3 10°15.1 5.8- 4.1 11.8 - 8.4 17.8 - 12.6 58 10°59.5 11°01.3 10°29.5 5.8 - 4.2 11.8 - 8.6 17.8 - 12.9 58 11°14.5 11°16.3 0° 43.8 5.8 - 4.3 11.8 - 8.8 17.8 - 13.2 
59 0° 44.8 10°46.5 10°15.4 5.9 - 4.2 11.9 - 8.4 17.9 - 12.7 59 10°59.8 11°01.6 10°29.7 5.9 - 4.3 11.9 - 8.6 17.9 - 13.0 59 11°14.8 11°16.6 0° 44.0 5.9-4.4 11.9 - 8.8 17.9 - 13.3 

































































Increments and Corrections 


























m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

45 Plan. 46 Plan. 47 Plan. 

0 1°15.0 11°16.8 10° 44.3 0.0 - 0.0 6.0 - 4.5 12.0-9.1 0 11°30.0 11°31.9 10°58.6 0.0 - 0.0 6.0 - 4.7 12.0 - 9.3 0 11° 45.0 11°46.9 1°12.9 0.0 - 0.0 6.0 - 4.8 12.0 - 9.5 
1 1°15.2 11°17.1 10°44.5 0.1-0.1 6.1 - 4.6 12.1- 9.2 1 11°30.2 11°32.1 10°58.8 0.1-0.1 6.1 - 4.7 12.1- 9.4 1 11°45.2 11°47.2 1°13.1 0.1-0.1 6.1 - 4.8 12.1 - 9.6 
2 1°15.5 11°17.3 10°44.7 0.2- 0.2 6.2- 4.7 12.2 - 9.3 2 11°30.5 11°32.4 10°59.0 0.2- 0.2 6.2 - 4.8 12.2 - 9.5 2 11°45.5 11°47.4 1°13.4 0.2- 0.2 6.2 - 4.9 12.2 - 9.7 
3 1°15.7 11°17.6 10° 45.0 0.3 - 0.2 6.3 - 4.8 12.3 - 9.3 3 11°30.7 11°32.6 10°59.3 0.3 - 0.2 6.3 - 4.9 12.3 - 9.5 3 11°45.7 11°47.7 1°13.6 0.3 - 0.2 6.3 - 5.0 12.3 - 9.7 
4 1°16.0 11°17.8 10°45.2 0.4 - 0.3 6.4 - 4.9 12.4- 9.4 4 11°31.0 11°32.9 10°59.5 0.4 - 0.3 6.4 - 5.0 12.4 - 9.6 4 11°46.0 11°47.9 1°13.8 0.4 - 0.3 6.4-5.1 12.4 - 9.8 
5 1°16.3 11°18.1 10°45.4 0.5 - 0.4 6.5 - 4.9 12.5- 9.5 5 11°31.3 11°33.1 10°59.8 0.5 - 0.4 6.5 - 5.0 12.5 - 9.7 5 11°46.3 11°48.2 1°14.1 0.5 - 0.4 6.5-5.1 12.5 - 9.9 
6 1°16.5 11°18.3 10°45.7 0.6 - 0.5 6.6 - 5.0 12.6 - 9.6 6 11°31.5 11°33.4 11°00.0 0.6 - 0.5 6.6-5.1 12.6 - 9.8 6 11°46.5 11°48.4 1°14.3 0.6 - 0.5 6.6 - 5.2 12.6 - 10.0 
7 1°16.8 11°18.6 10°45.9 0.7- 0.5 6.7-5.1 12.7 - 9.6 7 11°31.8 11°33.6 11°00.2 0.7-0.5 6.7 - 5.2 12.7 - 9.8 7 11°46.8 11°48.7 1°14.6 0.7 - 0.6 6.7 - 5.3 12.7 - 10.1 
8 1°17.0 11°18.9 10°46.2 0.8 - 0.6 6.8 - 5.2 12.8 - 9.7 8 11°32.0 11° 33.9 11°00.5 0.8 - 0.6 6.8 - 5.3 12.8 - 9.9 8 11°47.0 11°48.9 1°14.8 0.8 - 0.6 6.8 - 5.4 12.8 - 10.1 
9 1°172 11°19.1 10° 46.4 0.9 - 0.7 6.9 - 5.2 12.9 - 9.8 9 11°32.2 11°34.1 11°00.7 0.9 - 0.7 6.9 - 5.3 12.9 - 10.0 9 11°47.2 11°49.2 1°15.0 0.9 - 0.7 6.9 - 5.5 12.9 - 10.2 
10 1°17.5 11°19.4 10°46.6 1.0 - 0.8 7.0 - 5.3 13.0 - 9.9 10 11°32.5 11°34.4 11°01.0 1.0 - 0.8 7.0 - 5.4 13.0 - 10.1 10 11°47.5 11°49.4 1°15.3 1.0 - 0.8 7.0- 5.5 13.0 - 10.3 
11 1°17.7 11°19.6 10°46.9 1.1-0.8 7.1-5.4 13.1 - 9.9 11 11°32.7 11°34.6 11°01.2 1.1-0.9 7.1-5.5 13.1 - 10.2 11 11°47.7 11°49.7 1°15.5 1.1-0.9 7.1- 5.6 13.1 - 10.4 
12 1°18.0 11°19.9 10°47.1 1.2-0.9 7.2-5.5 13.2 - 10.0 12 11°33.0 11°34.9 11°01.4 1.2-0.9 7.2 -5.6 13.2 - 10.2 12 11°48.0 11°49.9 1°15.7 1.2-1.0 7.2-5.7 13.2 - 10.4 
13 1°18.3 11°20.1 10°47.4 1.3-1.0 7.3-5.5 13.3 - 10.1 13 11°33.3 11°35.1 11°01.7 1.3 - 1.0 7.3-5.7 13.3 - 10.3 13 11°48.3 11°50.2 1°16.0 1.3 - 1.0 7.3- 5.8 13.3 - 10.5 
14 1°18.5 11°20.4 10° 47.6 14-1.1 7.4-5.6 13.4 - 10.2 14 11°33.5 11°35.4 11°01.9 14-1.1 74-5.7 13.4 - 10.4 14 11°48.5 11°50.4 1°16.2 14-1.1 7.4-5.9 13.4 - 10.6 
15 1°18.8 11°20.6 10°47.8 15-1.1 7.5-5.7 13.5 - 10.2 15 11°33.8 11°35.6 11°02.1 1.5-1.2 7.5 - 5.8 13.5 - 10.5 15 11°48.8 11°50.7 1°16.5 1.5-1.2 7.5- 5.9 13.5 - 10.7 
16 1°19.0 11°20.9 10°48.1 1.6-1.2 7.6 - 5.8 13.6 - 10.3 16 11°34.0 11°35.9 11°02.4 1.6-1.2 7.6 - 5.9 13.6 - 10.5 16 11°49.0 11°50.9 1°16.7 1.6-1.3 7.6 - 6.0 13.6 - 10.8 
17 1°19.2 11°21.1 10° 48.3 1.7-1.3 7.7-5.8 13.7 - 10.4 17 11°34.2 11°36.1 11°02.6 1.7-1.3 7.7 - 6.0 13.7 - 10.6 17 11°49.2 11°51.2 1°16.9 1.7-1.3 7.7-6.1 13.7 - 10.8 
18 1°19.5 11°21.4 10° 48.5 18-1.4 7.8 - 5.9 13.8 - 10.5 18 11°34.5 11°36.4 11°02.9 1.8-1.4 7.8 - 6.0 13.8 - 10.7 18 11°49.5 11°51.4 To TF2 1.8-1.4 7.8 - 6.2 13.8 - 10.9 
19 1°19.8 11°21.6 10° 48.8 19-14 7.9 - 6.0 13.9 - 10.5 19 11°34.8 11° 36.6 11°03.1 1.9-1.5 7.9 - 6.1 13.9 - 10.8 19 11°49.8 11°51.7 1°17.4 1.9-1.5 7.9 - 6.3 13.9 - 11.0 
20 1°20.0 11°21.9 10°49.0 2.0- 1.5 8.0- 6.1 14.0 - 10.6 20 11°35.0 11°36.9 11°03.3 2.0 - 1.6 8.0 - 6.2 14.0 - 10.8 20 11°50.0 11°51.9 1°17.7 2.0 - 1.6 8.0 - 6.3 14.0 - 11.1 
21 1°20.3 11°22.1 10°49.3 2.1- 1.6 8.1-6.1 14.1 - 10.7 21 11°35.3 11°37.2 11°03.6 2.1 - 1.6 8.1 - 6.3 14.1 - 10.9 21 11°50.3 11°52.2 1°17.9 2.1-1.7 8.1 - 6.4 14.1 - 11.2 
22 1°20.5 11°22.4 10°49.5 2.2-1.7 8.2 - 6.2 14.2 - 10.8 22 11°35.5 11°37.4 11°03.8 2.2-1.7 8.2 - 6.4 14.2 - 11.0 22 11°50.5 11°52.4 1°18.1 2.2-1.7 8.2 - 6.5 14.2 - 11.2 
23 1°20.7 11°22.6 10°49.7 2.3-1.7 8.3 - 6.3 14.3 - 10.8 23 11°35.7 11°37.7 11°04.1 2.3- 1.8 8.3 - 6.4 14.3 - 11.1 23 11°50.7 11°52.7 1°18.4 2.3 - 1.8 8.3 - 6.6 14.3 - 11.3 
24 1°21.0 11°22.9 10°50.0 2.4-1.8 8.4 - 6.4 14.4 - 10.9 24 11°36.0 11°37.9 11°04.3 2.4-1.9 8.4-6.5 14.4 - 11.2 24 11°51.0 11°52.9 1°18.6 2.4-1.9 8.4 - 6.7 14.4- 11.4 
25 1°21.2 11°23.1 10°50.2 2.5-1.9 8.5 - 6.4 14.5 - 11.0 25 11°36.2 11°38.2 11°04.5 2.5-1.9 8.5 - 6.6 14.5 - 11.2 25 11°51.2 11°53.2 1°18.8 2.5 - 2.0 8.5 - 6.7 14.5 - 11.5 
26 1°21.5 11°23.4 10°50.5 2.6 - 2.0 8.6 - 6.5 14.6 - 11.1 26 11°36.5 11°38.4 11°04.8 2.6 - 2.0 8.6 - 6.7 14.6 - 11.3 26 11°51.5 11°53.4 1°19.1 2.6 - 2.1 8.6 - 6.8 14.6 - 11.6 
27 1°21.8 11° 23.6 10°50.7 2.7 - 2.0 8.7 - 6.6 14.7- 11.1 27 11°36.8 11°38.7 11°05.0 2.7- 2.1 8.7 - 6.7 14.7 - 11.4 27 11°51.8 11°53.7 1°19.3 2.7- 2.1 8.7 - 6.9 14.7 - 11.6 
28 1220 11°23.9 10°50.9 2.8- 2.1 8.8 - 6.7 14.8 - 11.2 28 11°37.0 11° 38.9 11°05.2 2.8 - 2.2 8.8 - 6.8 14.8 - 11.5 28 11°52.0 11°53.9 1°19.6 2.8 - 2.2 8.8 - 7.0 14.8 - 11.7 
29 1°22.3 11°24.1 10°51.2 2.9 - 2.2 8.9 - 6.7 14.9 - 11.3 29 11°37.3 11°39.2 11°05.5 2.9 - 2.2 8.9 - 6.9 14.9 - 11.5 29 11°52.3 11°54.2 1°19.8 2.9 - 2.3 8.9 - 7.0 14.9 - 11.8 
30 1°22.5 11°24.4 10°51.4 3.0 - 2.3 9.0 - 6.8 15.0 - 11.4 30 11°37.5 11°39.4 11°05.7 3.0 - 2.3 9.0 - 7.0 15.0 - 11.6 30 11°52.5 11°54.4 1°20.0 3.0 - 2.4 9.0- 7.1 15.0 - 11.9 
31 1°22.7 11°24.6 10°51.6 3.1- 2.4 9.1- 6.9 15.1- 11.5 31 11°37.7 11°39.7 11°06.0 3.1- 2.4 9.1-7.1 15.1- 11.7 31 11°52.7 11°54.7 1°20.3 3.1- 2.5 9.1 - 7.2 15.1 - 12.0 
32 1°23:0 11°24.9 10°51.9 3.2-2.4 9.2 - 7.0 15.2 - 11.5 32 11°38.0 11°39.9 11°06.2 3.2- 2.5 9.2-7.1 15.2 - 11.8 32 11°53.0 11°54.9 1°20.5 3.2- 2.5 9.2 - 7.3 15.2 - 12.0 
33 1°23.2 11°25.1 10°52.1 3.3 - 2.5 9.3-7.1 15.3 - 11.6 33 11°38.2 11°40.2 11°06.4 3.3 - 2.6 9.3 - 7.2 15.3 - 11.9 33 11°53.2 11°55.2 1°20.8 3.3 - 2.6 9.3- 7.4 15.3 - 12.1 
34 1°23.5 11°25.4 10°52.4 3.4 - 2.6 9.4-7.1 15.4- 11.7 34 11°38.5 11°40.4 11°06.7 3.4 - 2.6 9.4 - 7.3 15.4- 11.9 34 11°53.5 11°55.5 1°21.0 3.4-2.7 9.4- 7.4 15.4 - 12.2 
35 1°23.8 11°25.6 10°52.6 3.5- 2.7 9.5 - 7.2 15.5 - 11.8 35 11°38.8 11°40.7 11°06.9 3.5- 2.7 9.5 - 7.4 15.5 - 12.0 35 11°53.8 11°55.7 1°21.2 3.5 - 2.8 9.5 - 7.5 15.5 - 12.3 
36 1°24.0 11°25.9 10°52.8 3.6 - 2.7 9.6 - 7.3 15.6 - 11.8 36 11°39.0 11°40.9 11°07.2 3.6 - 2.8 9.6 - 7.4 15.6 - 12.1 36 11°54.0 11°56.0 1°21.5 3.6 - 2.9 9.6 - 7.6 15.6 - 12.3 
37 1°24.3 11°26.1 10°53.1 3.7 - 2.8 9.7- 7.4 15.7 - 11.9 37 11°39.3 11°41.2 11°07.4 3.7 - 2.9 9.7-7.5 15.7 - 12.2 37 11°54.3 11°56.2 1°21.7 3.7 - 2.9 9.7 - 7.7 15.7 - 12.4 
38 1°24.5 11°26.4 10°53.3 3.8 - 2.9 9.8 - 7.4 15.8 - 12.0 38 11°39.5 11°41.4 11°07.6 3.8 - 2.9 9.8 - 7.6 15.8 - 12.2 38 11°54.5 11°56.5 1°22.0 3.8 - 3.0 9.8 - 7.8 15.8 - 12.5 
39 1°24.7 11°26.6 10°53.6 3.9 - 3.0 9.9-7.5 15.9- 12.1 39 11°39.7 11°41.7 11°07.9 3.9 - 3.0 9.9- 7.7 15.9 - 12.3 39 11°54.7 11°56.7 1°22.2 3.9- 3.1 9.9 - 7.8 15.9 - 12.6 
40 1°25.0 11°26.9 10°53.8 4.0 - 3.0 10.0 - 7.6 16.0 - 12.1 40 11°40.0 11°41.9 11°08.1 4.0-3.1 10.0 - 7.8 16.0 - 12.4 40 11°55.0 11°57.0 1°22.4 4.0 - 3.2 10.0 - 7.9 16.0 - 12.7 
41 1°25.2 1°27. 10°54.0 4.1-3.1 10.1 - 7.7 16.1 - 12.2 41 11°40.2 11°42.2 11°08.3 4.1 - 3.2 10.1 - 7.8 16.1 - 12.5 41 11°55.2 11°57.2 1°22.7 4.1 - 3.2 10.1 - 8.0 16.1 - 12.7 
42 1°25.5 11°27.4 10°54.3 4.2 - 3.2 10.2 - 7.7 16.2 - 12.3 42 11°40.5 11°42.4 11°08.6 4.2 - 3.3 10.2 - 7.9 16.2 - 12.6 42 11°55.5 11°57.5 1°22.9 4.2 - 3.3 10.2 - 8.1 16.2 - 12.8 
43 1°25.8 11°27.6 10°54.5 4.3 - 3.3 10.3 - 7.8 16.3 - 12.4 43 11°40.8 11°42.7 11°08.8 4.3 - 3.3 10.3 - 8.0 16.3 - 12.6 43 11°55.8 11°57.7 1°23.1 4.3-3.4 10.3 - 8.2 16.3 - 12.9 
44 1°26.0 11°27.9 10°54.7 4.4 - 3.3 10.4 - 7.9 16.4 - 12.4 44 11°41.0 11°42.9 11°09.1 4.4-3.4 10.4 - 8.1 16.4 - 12.7 44 11°56.0 11°58.0 1°23.4 4.4-3.5 10.4 - 8.2 16.4 - 13.0 
45 1°26.3 11°28.1 10°55.0 4.5 - 3.4 10.5 - 8.0 16.5 - 12.5 45 11°41.3 11°43.2 11°09.3 4.5 - 3.5 10.5 - 8.1 16.5 - 12.8 45 11°56.3 11°58.2 1°23.6 4.5 - 3.6 10.5 - 8.3 16.5 - 13.1 
46 1°26.5 11°28.4 10°55.2 4.6 - 3.5 10.6 - 8.0 16.6 - 12.6 46 11°41.5 11° 43.4 11°09.5 4.6 - 3.6 10.6 - 8.2 16.6 - 12.9 46 11°56.5 11°58.5 1°23.9 4.6 - 3.6 10.6 - 8.4 16.6 - 13.1 
47 1°26.7 11° 28.6 10°55.5 4.7 - 3.6 10.7 - 8.1 16.7 - 12.7 47 11°41.7 11° 43.7 11°09.8 4.7 - 3.6 10.7 - 8.3 16.7 - 12.9 47 11°56.7 11°58.7 1°24.1 4.7-3.7 10.7 - 8.5 16.7 - 13.2 
48 1°27.0 11°28.9 10°55.7 4.8 - 3.6 10.8 - 8.2 16.8 - 12.7 48 11°42.0 11°43.9 11°10.0 4.8 - 3.7 10.8 - 8.4 16.8 - 13.0 48 11°57.0 11°59.0 1°24.3 4.8 - 3.8 10.8 - 8.6 16.8 - 13.3 
49 1°27.3 11°29.1 10°55.9 4.9 - 3.7 10.9 - 8.3 16.9 - 12.8 49 11°42.3 11°44.2 11°10.3 4.9 - 3.8 10.9 - 8.4 16.9 - 13.1 49 11°57.3 11°59.2 1°24.6 4.9 - 3.9 10.9 - 8.6 16.9 - 13.4 
50 1°27.5 11°29.4 10°56.2 5.0 - 3.8 11.0 - 8.3 17.0 - 12.9 50 11°42.5 11°44.4 11°10.5 5.0 - 3.9 11.0 - 8.5 17.0 - 13.2 50 11°57.5 11°59.5 1°24.8 5.0 - 4.0 11.0 - 8.7 17.0 - 13.5 
51 1°27.8 11°29.6 10°56.4 5.1 - 3.9 11.1 - 8.4 17.1 - 13.0 51 11°42.8 11°44.7 11°10.7 5.1 - 4.0 11.1 - 8.6 17.1 - 13.3 51 t1°57:8 11°59.7 1°25:1 5.1 - 4.0 11.1 - 8.8 17.1 - 13.5 
52 1°28.0 11°29.9 10°56.7 5.2 - 3.9 11.2 - 8.5 17.2 - 13.0 52 11° 43.0 11°44.9 11°11.0 5.2 - 4.0 11.2 - 8.7 17.2 - 13.3 52 11°58.0 12°00.0 1725.3 5.2-4.1 11.2 - 8.9 17.2 - 13.6 
53 1°28.2 11°30.1 10°56.9 5.3 - 4.0 11.3 - 8.6 17.3 - 13.1 53 11°43.2 11°45.2 11°11.2 5.3-4.1 11.3 - 8.8 17.3 - 13.4 53 11°58.2 12°00.2 1°25.5 5.3- 4.2 11.3 - 8.9 17.3 - 13.7 
54 1°28.5 11°30.4 10°57.1 5.4-4.1 11.4 - 8.6 17.4 - 13.2 54 11°43.5 11°45.4 11°11.5 5.4-4.2 11.4 - 8.8 17.4- 13.5 54 11°58.5 12°00.5 1°25.8 5.4-4.3 11.4 - 9.0 17.4 - 13.8 
55 1°28.7 11°30.6 10°57.4 5.5 - 4.2 11.5 - 8.7 17.5 - 13.3 55 11°43.7 11°45.7 11°11.7 5.5- 4.3 11.5 - 8.9 17.5 - 13.6 55 11°58.7 12°00.7 1°26.0 5.5 - 4.4 11.5-9.1 17.5 - 13.9 
56 1°29.0 11°30.9 10°57.6 5.6 - 4.2 11.6 - 8.8 17.6 - 13.3 56 11°44.0 11°45.9 11°11.9 5.6 - 4.3 11.6 - 9.0 17.6 - 13.6 56 11°59.0 12°01.0 1°26.2 5.6 - 4.4 11.6 - 9.2 17.6 - 13.9 
57 1°29.3 11°31.1 10°57.9 5.7 - 4.3 11.7 - 8.9 17.7 - 13.4 57 11°44.3 11° 46.2 11°12.2 5.7-4.4 11.7-9.1 17.7 - 13.7 57 11°59.3 12°01.2 1°26.5 5.7-4.5 11.7 - 9.3 17.7 - 14.0 
58 1°29.5 11°31.4 10°58.1 5.8 - 4.4 11.8 - 8.9 17.8 - 13.5 58 11°44.5 11°46.4 11°12.4 5.8- 4.5 11.8-9.1 17.8 - 13.8 58 11°59.5 12°01.5 1°26.7 5.8 - 4.6 11.8 - 9.3 17.8 - 14.1 
59 1°29.8 11°31.6 10°58.3 5.9- 4.5 11.9 - 9.0 17.9 - 13.6 59 11°44.8 11°46.7 11°12.6 5.9 - 4.6 11.9 - 9.2 17.9 - 13.9 59 11°59.8 12°01.7 1°27.0 5.9-4.7 11.9 - 9.4 17.9 - 14.2 

































































Increments and Corrections 




















m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

48 Plan. 49 Plan. 50 Plan. 

0 2°00.0 12°02.0 11° 27.2 0.0 - 0.0 6.0 - 4.8 12.0 - 9.7 0 12°15.0 12°17.0 11°41.5 0.0 - 0.0 6.0 - 4.9 12.0 - 9.9 0 2°30.0 12°32.1 11°55.8 0.0 - 0.0 6.0 - 5.0 12.0 - 10.1 
1 2°00.2 12°02.2 11°27.4 0.1-0.1 6.1- 4.9 12.1- 9.8 1 12°15.2 12°17.3 11°41.8 0.1-0.1 6.1 - 5.0 12.1 - 10.0 1 2° 30.2 12°32.3 11°56.1 0.1-0.1 6.1-5.1 12.1 - 10.2 
2 2°00.5 12°02.5 11°27.7 0.2- 0.2 6.2 - 5.0 12.2 - 9.9 2 12°15.5 12°17.5 11°42.0 0.2- 0.2 6.2-5.1 12.2 - 10.1 2 2°30.5 12°32.6 11°56.3 0.2 - 0.2 6.2 - 5.2 12.2 - 10.3 
3 2°00.7 12°02.7 11°27.9 0.3 - 0.2 6.3-5.1 12.3 - 9.9 3 12°15.7 12°17.8 11°42.2 0.3 - 0.2 6.3 - 5.2 12.3 - 10.1 3 2°30.7 12°32.8 11°56.5 0.3 - 0.3 6.3 - 5.3 12.3 - 10.4 
4 2°01.0 12°03.0 11°28.2 0.4 - 0.3 6.4 - 5.2 12.4 - 10.0 4 12°16.0 12°18.0 11°42.5 0.4 - 0.3 6.4 - 5.3 12.4 - 10.2 4 2°31.0 12°33.1 11°56.8 0.4 - 0.3 6.4- 5.4 12.4 - 10.4 
5 2°01.3 12°03.2 11°28.4 0.5 - 0.4 6.5 - 5.3 12.5 - 10.1 5 12°16.3 12°18.3 11°42.7 0.5 - 0.4 6.5 - 5.4 12.5 - 10.3 5 2°31.3 12°33.3 11°57.0 0.5 - 0.4 6.5 - 5.5 12.5 - 10.5 
6 2°01.5 12°03.5 11°28.6 0.6 - 0.5 6.6 - 5.3 12.6 - 10.2 6 12°16.5 12°18.5 11°42.9 0.6 - 0.5 6.6 - 5.4 12.6 - 10.4 6 2°31.5 12°33.6 11°57.3 0.6 - 0.5 6.6 - 5.6 12.6 - 10.6 
7 2°01.8 12°03.7 11°28.9 0.7 - 0.6 6.7- 5.4 12.7 - 10.3 7 12°16.8 12°18.8 11°43.2 0.7 - 0.6 6.7- 5.5 12.7 - 10.5 7 2°31.8 12°33.8 11°57.5 0.7 - 0.6 6.7 - 5.6 12.7 - 10.7 
8 2° 02.0 12°04.0 11°29.1 0.8 - 0.6 6.8 - 5.5 12.8 - 10.3 8 12°17.0 12°19.0 11° 43.4 0.8 - 0.7 6.8 - 5.6 12.8 - 10.6 8 2°32.0 12°34.1 11°57.7 0.8 - 0.7 6.8 - 5.7 12.8 - 10.8 
9 2° 02.2 12°04.2 11°29.3 0.9 - 0.7 6.9 - 5.6 12.9 - 10.4 9 12°1722 12°19.3 11° 43.7 0.9 - 0.7 6.9 - 5.7 12.9 - 10.6 9 2°32.2 12° 34.3 11°58.0 0.9 - 0.8 6.9 - 5.8 12.9 - 10.9 
10 2°02.5 12°04.5 11°29.6 1.0 - 0.8 7.0 - 5.7 13.0 - 10.5 10 12°17.5 12°19.5 11°43.9 1.0 - 0.8 7.0 - 5.8 13.0 - 10.7 10 2°32.5 12°34.6 11°58.2 1.0-0.8 7.0 - 5.9 13.0 - 10.9 
11 2°02.7 12°04.7 11°29.8 1.1-0.9 7.1-5.7 13.1 - 10.6 11 12°17.7 12°19.8 11°44.1 1.1-0.9 7.1-5.9 13.1 - 10.8 11 2°32.7 12°34.8 11°58.5 1.1-0.9 7.1 - 6.0 13.1 - 11.0 
12 2°03.0 12°05.0 11°30.1 1.2-1.0 7.2-5.8 13.2 - 10.7 12 12°18.0 12°20.0 11°44.4 1.2-1.0 7.2-5.9 13.2 - 10.9 12 2° 33.0 12°35.1 11°58.7 1.2-1.0 7.2-6.1 13.2- 11.1 
13 2° 03.3 12°05.2 11°30.3 13-11 7.3 - 5.9 13.3 - 10.8 13 12°18.3 12°20.3 11° 44.6 1.3-1.1 7.3 - 6.0 13.3 - 11.0 13 2°33.3 12°35.3 11°58.9 1.3-1.1 7.3- 6.1 13.3 - 11.2 
14 2° 03.5 12°05.5 11°30.5 14-11 7.4 - 6.0 13.4 - 10.8 14 12°18.5 12°20.5 11°44.9 1.4-1.2 7.4-6.1 13.4- 11.1 14 2°33.5 12° 35.6 11°59.2 14-1.2 7.4 - 6.2 13.4 - 11.3 
15 2°03.8 12°05.7 11°30.8 1.5-1.2 7.5-6.1 13.5 - 10.9 15 12°18.8 12°20.8 11°45.1 1.5-1.2 7.5 - 6.2 13.5- 11.1 15 2° 33.8 12°35.8 11°59.4 15-1.3 7.5 - 6.3 13.5 - 11.4 
16 2°04.0 12°06.0 11°31.0 16-1.3 7.6- 6.1 13.6 - 11.0 16 12°19.0 12°21.0 11°45.3 1.6-1.3 7.6 - 6.3 13.6 - 11.2 16 2° 34.0 12°36.1 11°59.7 16-1.3 7.6 - 6.4 13.6 - 11.4 
17 2° 04.2 12°06.2 11°31.3 17-14 7.7 - 6.2 13.7 - 11.1 17 12°19.2 12°21.3 11° 45.6 1.7-1.4 7.7 - 6.4 13.7 - 11.3 17 2° 34.2 12° 36.3 11°59.9 17-14 7.7 - 6.5 13.7 - 11.5 
18 2° 04.5 12°06.5 11°31.5 1.8-1.5 7.8 - 6.3 13.8 - 11.2 18 12°19.5 12°21.5 11°45.8 1.8-1.5 7.8 - 6.4 13.8 - 11.4 18 2° 34.5 12° 36.6 12°00.1 1.8-1.5 7.8 - 6.6 13.8 - 11.6 
19 2° 04.8 12°06.7 11°31.7 1.9-1.5 7.9- 6.4 13.9 - 11.2 19 12°19.8 12°21.8 11°46.1 1.9-1.6 7.9 - 6.5 13.9 - 11.5 19 2° 34.8 12° 36.8 12°00.4 19-1. 7.9 - 6.6 13.9 - 11.7 
20 2°05.0 12°07.0 11°32.0 2.0 - 1.6 8.0- 6.5 14.0 - 11.3 20 12°20.0 12°22.0 11°46.3 2.0 - 1.6 8.0 - 6.6 14.0 - 11.5 20 2°35.0 12°37.1 12°00.6 2.0- 1.7 8.0 - 6.7 14.0 - 11.8 
21 2°05.3 12°07.2 11°32.2 2.1-1.7 8.1-6.5 14.1 - 11.4 21 12°20.3 12°22.3 11°46.5 2.1-1.7 8.1 - 6.7 14.1 - 11.6 21 2°35.3 12°37.3 12°00.8 2.1- 1.8 8.1 - 6.8 14.1 - 11.9 
22 2°05.5 12°07.5 11°32.4 2.2-1.8 8.2 - 6.6 14.2 - 11.5 22 12°20.5 12°22.5 11° 46.8 2.2-1.8 8.2 - 6.8 14.2 - 11.7 22 2355 12° 37.6 12°01.1 2.2- 1.9 8.2 - 6.9 14.2 - 12.0 
23 2°05.7 12°07.7 11°32.7 2.3- 1.9 8.3 - 6.7 14.3 - 11.6 23 12°20.7 12°22.8 11°47.0 2.3- 1.9 8.3 - 6.8 14.3 - 11.8 23 2°35.7 12° 37.8 12°01.3 2.3- 1.9 8.3 - 7.0 14.3 - 12.0 
24 2° 06.0 12°08.0 11°32.9 2.4-1.9 8.4 - 6.8 14.4 - 11.6 24 12°21.0 12°23.0 11°47.2 2.4 - 2.0 8.4 - 6.9 14.4 - 11.9 24 2° 36.0 12°38.1 12°01.6 2.4 - 2.0 8.4- 7.1 14.4- 12.1 
25 2° 06.2 12°08.2 11°33.2 2.5 - 2.0 8.5 - 6.9 14.5 - 11.7 25 12°21.2 12°23.3 11°47.5 2.5- 2.1 8.5 - 7.0 14.5 - 12.0 25 2° 36.2 12°38.3 12°01.8 2.5- 2.1 8.5 - 7.2 14.5 - 12.2 
26 2°06.5 12°08.5 11°33.4 2.6 - 2.1 8.6 - 7.0 14.6 - 11.8 26 12°21.5 12°23.5 11°47.7 2.6 - 2.1 8.6- 7.1 14.6 - 12.0 26 2°36.5 12°38.6 12°02.0 2.6 - 2.2 8.6 - 7.2 14.6 - 12.3 
27 2° 06.8 12°08.7 11°33.6 2.7 - 2.2 8.7 - 7.0 14.7 - 11.9 27 12°21.8 12° 23.8 11° 48.0 2.7 - 2.2 8.7 - 7.2 14.7 - 12.1 27 2° 36.8 12° 38.8 12°02.3 2.7 - 2.3 8.7 - 7.3 14.7 - 12.4 
28 2°07.0 12°09.0 11°33.9 2.8 - 2.3 8.8- 7.1 14.8 - 12.0 28 12°22.0 12°24.0 11° 48.2 2.8 - 2.3 8.8 - 7.3 14.8 - 12.2 28 2° 37.0 12°39.1 12°02.5 2.8 - 2.4 8.8 - 7.4 14.8 - 12.5 
29 2°07.3 12°09.2 11°34.1 2.9 - 2.3 8.9 - 7.2 14.9 - 12.0 29 12°22.3 12°24.3 11°48.4 2.9 - 2.4 8.9 - 7.3 14.9 - 12.3 29 2°37.3 12°39.3 12°02.8 2.9- 2.4 8.9 - 7.5 14.9 - 12.5 
30 2°07.5 12°09.5 11°34.4 3.0 - 2.4 9.0 - 7.3 15.0 - 12.1 30 12°22.5 12°24.5 11°48.7 3.0 - 2.5 9.0 - 7.4 15.0 - 12.4 30 2°37.5 12°39.6 12°03.0 3.0 - 2.5 9.0 - 7.6 15.0 - 12.6 
31 2°07.7 12°09.7 11°34.6 3.1- 2.5 9.1- 7.4 15.1 - 12.2 31 12°22.7 12°24.8 11°48.9 3.1 - 2.6 9.1-7.5 15.1- 12.5 31 2°37.7 12°39.8 12°03.2 3.1 - 2.6 9.1- 7.7 15.1 - 12.7 
32 2° 08.0 12°10.0 11°34.8 3.2 - 2.6 9.2-7.4 15.2 - 12.3 32 12°23.0 12°25.0 11°49.2 3.2 - 2.6 9.2 - 7.6 15.2 - 12.5 32 2° 38.0 12°40.1 12°03.5 3.2 - 2.7 9.2- 7.7 15.2 - 12.8 
33 2° 08.2 12°10.2 11°35.1 3.3 - 2.7 9.3-7.5 15.3 - 12.4 33 12°23.2 12°25.3 11°49.4 3.3 - 2.7 9.3- 7.7 15.3 - 12.6 33 2° 38.2 12° 40.3 12°03.7 3.3 - 2.8 9.3- 7.8 15.3 - 12.9 
34 2°08.5 12°10.5 11°35.3 3.4- 2.7 9.4 - 7.6 15.4- 12.4 34 12°23.5 12°25.5 11°49.6 3.4- 2.8 9.4-7.8 15.4- 12.7 34 2°38.5 12°40.6 12°03.9 3.4 - 2.9 9.4-7.9 15.4 - 13.0 
35 2° 08.8 12°10.7 11°35.6 3.5 - 2.8 9.5 - 7.7 15.5 - 12.5 35 12°23.8 12°25.8 11°49.9 3.5 - 2.9 9.5 -7.8 15.5 - 12.8 35 2° 38.8 12°40.8 12°04.2 3.5 - 2.9 9.5 - 8.0 15.5 - 13.0 
36 2°09.0 12°11.0 11°35.8 3.6 - 2.9 9.6 - 7.8 15.6 - 12.6 36 12°24.0 12°26.0 11°50.1 3.6 - 3.0 9.6 - 7.9 15.6 - 12.9 36 2°39.0 12°41.1 12°04.4 3.6 - 3.0 9.6 - 8.1 15.6 - 13.1 
37 2°09.3 12°11.2 11°36.0 3.7 - 3.0 9.7- 7.8 15.7 - 12.7 37 12°24.3 12°26.3 11°50.3 3.7- 3.1 9.7 - 8.0 15.7 - 13.0 37 2°39.3 12°41.3 12°04.7 3.7-3.1 9.7 - 8.2 15.7 - 13.2 
38 2°09.5 12°115 11°36.3 3.8- 3.1 9.8 - 7.9 15.8 - 12.8 38 12°24.5 12°26.5 11°50.6 3.8 - 3.1 9.8- 8.1 15.8 - 13.0 38 2°39.5 12° 41.6 12°04.9 3.8 - 3.2 9.8 - 8.2 15.8 - 13.3 
39 2°09.7 12°11.7 11°36.5 3.9 - 3.2 9.9 - 8.0 15.9 - 12.9 39 12°24.7 12°26.8 11°50.8 3.9 - 3.2 9.9 - 8.2 15.9 - 13.1 39 2°39.7 12°41.8 12°05.1 3.9 - 3.3 9.9 - 8.3 15.9 - 13.4 
40 2° 10.0 12°12.0 11°36.7 4.0 - 3.2 10.0 - 8.1 16.0 - 12.9 40 12°25.0 12°27.0 11°51.1 4.0 - 3.3 10.0 - 8.3 16.0 - 13.2 40 2° 40.0 12°42.1 12°05.4 4.0 - 3.4 10.0 - 8.4 16.0 - 13.5 
41 2° 10.2 12°12.2 11°37.0 4.1 - 3.3 10.1 - 8.2 16.1 - 13.0 41 12°25.2 12°27.3 11°51.3 4.1-3.4 10.1 - 8.3 16.1 - 13.3 41 2° 40.2 12° 42.3 12°05.6 4.1 - 3.5 10.1 - 8.5 16.1 - 13.6 
42 2° 10.5 12°12.5 11°37.2 4.2-3.4 10.2 - 8.2 16.2 - 13.1 42 42°25:5 12°27.5 11°51.5 4.2- 3.5 10.2 - 8.4 16.2 - 13.4 42 2° 40.5 12° 42.6 12°05.9 4.2 - 3.5 10.2 - 8.6 16.2 - 13.6 
43 2° 10.8 12°12.7 11°375 4.3 - 3.5 10.3 - 8.3 16.3 - 13.2 43 12°25.8 12°27.8 11°51.8 4.3 - 3.5 10.3 - 8.5 16.3 - 13.4 43 2° 40.8 12°42.8 12°06.1 4.3 - 3.6 10.3 - 8.7 16.3 - 13.7 
44 2°11.0 12°13.0 11°37.7 4.4 - 3.6 10.4 - 8.4 16.4 - 13.3 44 12°26.0 12°28.0 11°52.0 4.4 - 3.6 10.4 - 8.6 16.4 - 13.5 44 2°41.0 12°43.1 12°06.3 4.4 - 3.7 10.4 - 8.8 16.4 - 13.8 
45 2°11.3 12°13.2 11°37.9 4.5 - 3.6 10.5 - 8.5 16.5 - 13.3 45 12°26.3 12°28.3 11°52.3 4.5 - 3.7 10.5 - 8.7 16.5 - 13.6 45 2°41.3 12°43.3 12°06.6 4.5 - 3.8 10.5 - 8.8 16.5 - 13.9 
46 2 15 12°13.5 11°38.2 4.6 - 3.7 10.6 - 8.6 16.6 - 13.4 46 12°26.5 12°28.5 11°52.5 4.6 - 3.8 10.6 - 8.7 16.6 - 13.7 46 2°41.5 12° 43.6 12°06.8 4.6 - 3.9 10.6 - 8.9 16.6 - 14.0 
47 2°47 12°13.8 11°38.4 4.7 - 3.8 10.7 - 8.6 16.7 - 13.5 47 12°26.7 12° 28.8 11°52.7 4.7 - 3.9 10.7 - 8.8 16.7 - 13.8 47 2°41.7 12° 43.8 12°07.0 4.7- 4.0 10.7 - 9.0 16.7 - 14.1 
48 2°12.0 12°14.0 11°38.7 4.8 - 3.9 10.8 - 8.7 16.8 - 13.6 48 12°27.0 12°29.0 11°53.0 4.8 - 4.0 10.8 - 8.9 16.8 - 13.9 48 2° 42.0 12°44.1 12°07.3 4.8 - 4.0 10.8 - 9.1 16.8 - 14.1 
49 2°12.3 12°14.3 11°38.9 4.9 - 4.0 10.9 - 8.8 16.9 - 13.7 49 12°27.3 12°29.3 11°53.2 4.9 - 4.0 10.9 - 9.0 16.9 - 13.9 49 2° 42.3 12°44.3 12°07.5 4.9-4.1 10.9 - 9.2 16.9 - 14.2 
50 2°12.5 12°14.5 11°39.1 5.0 - 4.0 11.0 - 8.9 17.0 - 13.7 50 12°27.5 12°29.5 11°53.4 5.0-4.1 11.0- 9.1 17.0 - 14.0 50 2° 42.5 12°44.6 12°07.8 5.0 - 4.2 11.0 - 9.3 17.0 - 14.3 
51 2°12.8 12°14.8 11°39.4 5.1-4.1 11.1 - 9.0 17.1 - 13.8 51 12°27.8 12°29.8 11°53.7 5.1- 4.2 11.1- 9.2 17.1 - 14.1 51 2°42.8 12° 44.8 12°08.0 5.1- 4.3 11.1 - 9.3 17.1- 14.4 
52 2° 13.0 12°15.0 11°39.6 5.2- 4.2 11.2-9.1 17.2 - 13.9 52 12°28.0 12° 30.0 11°53.9 5.2- 4.3 11.2-9.2 17.2 - 14.2 52 2° 43.0 12°45.1 12°08.2 5.2-4.4 11.2-9.4 17.2 - 14.5 
53 2°13.2 12°15.3 11°39.8 5.3 - 4.3 11.3- 9.1 17.3 - 14.0 53 12°28.2 12°30.3 11°54.2 5.3- 4.4 11.3 - 9.3 17.3 - 14.3 53 2° 43.2 12°45.3 12°08.5 5.3-4.5 11.3 - 9.5 17.3 - 14.6 
54 2°13.5 12°15.5 11°40.1 5.4-4.4 11.4 - 9.2 17.4- 14.1 54 12°28.5 12°30.5 11°54.4 5.4-4.5 11.4-9.4 17.4- 14.4 54 2° 43.5 12°45.6 12°08.7 5.4-4.5 11.4 - 9.6 17.4 - 14.6 
55 2°13.7 12°15.8 11°40.3 5.5 - 4.4 11.5 - 9.3 17.5 - 14.1 55 12°28.7 12°30.8 11°54.6 5.5-4.5 11.5 - 9.5 17.5 - 14.4 55 2° 43.7 12°45.8 12°09.0 5.5 - 4.6 11.5 - 9.7 17.5 - 14.7 
56 2° 14.0 12°16.0 11°40.6 5.6 - 4.5 11.6 - 9.4 17.6 - 14.2 56 12°29.0 12°31.0 11°54.9 5.6 - 4.6 11.6 - 9.6 17.6 - 14.5 56 2° 44.0 12° 46.1 12°09.2 5.6- 4.7 11.6 - 9.8 17.6 - 14.8 
57 2° 14.3 12°16.3 11°40.8 5.7 - 4.6 11.7 - 9.5 17.7 - 14.3 57 12°29.3 12°31.3 11°55.1 5.7-4.7 11.7 - 9.7 17.7 - 14.6 57 2° 44.3 12° 46.3 12°09.4 5.7-4.8 11.7 - 9.8 17.7 - 14.9 
58 2°14.5 12°16.5 11°41.0 5.8- 4.7 11.8 - 9.5 17.8 - 14.4 58 12°29.5 12°31.5 11°55.4 5.8- 4.8 11.8 - 9.7 17.8 - 14.7 58 2° 44.5 12°46.6 12°09.7 5.8 - 4.9 11.8 - 9.9 17.8 - 15.0 
59 2°14.8 12°16.8 11°41.3 5.9-4.8 11.9 - 9.6 17.9 - 14.5 59 12°29.8 12°31.8 11°55.6 5.9 - 4.9 11.9 - 9.8 17.9 - 14.8 59 2° 44.8 12°46.8 12°09.9 5.9 - 5.0 11.9 - 10.0 17.9 - 15.1 

































































Increments and Corrections 

















m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

51 Plan. 52 Plan. 53 Plan. 

0 12°45.0 12°47.1 12°10.1 0.0 - 0.0 6.0-5.1 12.0 - 10.3 0 13°00.0 13°02. 12°24.5 0.0 - 0.0 6.0 - 5.3 12.0 - 10.5 0 3° 15.0 13°17.2 12° 38.8 0.0 - 0.0 6.0 - 5.4 12.0 - 10.7 
1 12°45.2 12°47.3 12°10.4 0.1-0.1 6.1 - 5.2 12.1 - 10.4 1 13°00.2 13°02.4 12°24.7 0.1-0.1 6.1 - 5.3 12.1 - 10.6 1 3°15.2 13°17.4 12°39.0 0.1-0.1 6.1- 5.4 12.1 - 10.8 
2 12°45.5 12°47.6 12°10.6 0.2- 0.2 6.2 - 5.3 12.2 - 10.5 2 13°00.5 13°02.6 12°24.9 0.2 - 0.2 6.2 - 5.4 12.2 - 10.7 2 3°15.5 13°17.7 12°39.3 0.2 - 0.2 6.2- 5.5 12.2 - 10.9 
3 12°45.7 12°47.8 12°10.9 0.3 - 0.3 6.3 - 5.4 12.3 - 10.6 3 13°00.7 13°02.9 12°25.2 0.3 - 0.3 6.3 - 5.5 12.3 - 10.8 3 3°15.7 13°17.9 12°39.5 0.3 - 0.3 6.3 - 5.6 12.3 - 11.0 
4 12° 46.0 12°48.1 12°11.1 0.4 - 0.3 6.4 - 5.5 12.4 - 10.6 4 13°01.0 13°03. 12°25.4 0.4 - 0.4 6.4 - 5.6 12.4 - 10.8 4 3°16.0 13°18.2 12°39.7 0.4 - 0.4 6.4 - 5.7 12.4- 11.1 
5 12°46.3 12°48.3 12°11.3 0.5 - 0.4 6.5 - 5.6 12.5 - 10.7 5 13°01.3 13°03.4 12°25.7 0.5 - 0.4 6.5 - 5.7 12.5 - 10.9 5 3°16.3 13°18.4 12°40.0 0.5 - 0.4 6.5 - 5.8 12.5-11.1 
6 12°46.5 12°48.6 12°11.6 0.6 - 0.5 6.6 - 5.7 12.6 - 10.8 6 13°01.5 13°03.6 12°25.9 0.6 - 0.5 6.6 - 5.8 12.6 - 11.0 6 3°16.5 13°18.7 12°40.2 0.6 - 0.5 6.6 - 5.9 12.6 - 11.2 
7 12°46.8 12°48.8 12°11.8 0.7 - 0.6 6.7 - 5.8 12.7 - 10.9 7 13°01.8 13°03.9 12°26.1 0.7 - 0.6 6.7 - 5.9 12.7- 11.1 7 3°16.8 13°18.9 12°40.5 0.7 - 0.6 6.7 - 6.0 12.7 - 11.3 
8 12°47.0 12°49.1 12°12: 0.8 - 0.7 6.8 - 5.8 12.8 - 11.0 8 13°02.0 13°04. 12° 26.4 0.8 - 0.7 6.8 - 6.0 12.8 - 11.2 8 3°17.0 13°19.2 12°40.7 0.8 - 0.7 6.8 - 6.1 12.8 - 11.4 
9 12°47.2 12°49.3 12°123 0.9 - 0.8 6.9 - 5.9 12.9- 11.1 9 13°02.2 13°04.4 12° 26.6 0.9 - 0.8 6.9 - 6.0 12.9 - 11.3 9 3°17.2 13°19.4 12° 40.9 0.9 - 0.8 6.9 - 6.2 12.9 - 11.5 
10 12°47.5 12°49.6 12°12.5 1.0 - 0.9 7.0 - 6.0 13.0 - 11.2 10 13°02.5 13°04.6 12°26.9 1.0-0.9 7.0 - 6.1 13.0 - 11.4 10 3°17.5 13°19.7 12°41.2 1.0-0.9 7.0 - 6.2 13.0 - 11.6 
11 12°47.7 12°49.8 12°12.8 1.1-0.9 7.1- 6.1 13.1 - 11.2 11 13°02.7 13°04.9 122271 1.1-1.0 7.1 - 6.2 13.1 - 11.5 11 3°17.7 13°19.9 12°41.4 1.1-1.0 7.1 - 6.3 13.1 - 11.7 
12 12°48.0 12°50.1 12°13.0 1.2-1.0 7.2 - 6.2 13.2 - 11.3 12 13°03.0 13°05. 12°27.3 1.2-1.1 7.2 - 6.3 13.2 - 11.5 12 3°18.0 13°20.2 12°41.6 1.2-1.1 7.2 - 6.4 13.2 - 11.8 
13 12° 48.3 12°50.3 12°13.3 1.3-1.1 7.3 - 6.3 13.3 - 11.4 13 13°03.3 13°05.4 12°27.6 1.3-1.1 7.3 - 6.4 13.3 - 11.6 13 3°18.3 13° 20.4 12°41.9 1.3-1.2 7.3 - 6.5 13.3 - 11.9 
14 12°48.5 12°50.6 12°13.5 14-1.2 7.4 -6.4 13.4 - 11.5 14 13°03.5 13°05.6 12°27.8 14-1.2 7.4- 6.5 13.4 - 11.7 14 3°18.5 13°20.7 12°42.1 14-1.2 7.4 - 6.6 13.4 - 11.9 
15 12°48.8 12°50.9 12°13.7 1.5-1.3 7.5 - 6.4 13.5 - 11.6 15 13°03.8 13°05.9 12°28.0 1.5-1.3 7.5 - 6.6 13.5 - 11.8 15 3°18.8 13°20.9 12°42.4 15-1.3 7.5 - 6.7 13.5 - 12.0 
16 12°49.0 12°51.1 12°14.0 1.6-1.4 7.6 - 6.5 13.6 - 11.7 16 13°04.0 13°06. 12°28.3 1.6-1.4 7.6 - 6.6 13.6 - 11.9 16 3°19.0 13°21.2 12°42.6 16-14 7.6 - 6.8 13.6 - 12.1 
17 12°49.2 12°51.4 12°14.2 1.7-1.5 7.7 - 6.6 13.7 - 11.8 17 13°04.2 13°06.4 12° 28.5 1.7-1.5 7.7 - 6.7 13.7 - 12.0 17 3°19.2 13°21.4 12°42.8 1.7-1.5 7.7 - 6.9 13.7 - 12.2 
18 12°49.5 12°51.6 12°14.4 1.8-1.5 7.8 - 6.7 13.8 - 11.8 18 13°04.5 13°06.6 12° 28.8 1.8-1.6 7.8 - 6.8 13.8 - 12.1 18 3°19.5 13°21.7 12° 43.1 1.8-1.6 7.8 - 7.0 13.8 - 12.3 
19 12°49.8 12°51.9 12°14.7 1.9-1.6 7.9 - 6.8 13.9 - 11.9 19 13°04.8 13°06.9 12°29.0 1.9-1.7 7.9 - 6.9 13.9 - 12.2 19 3°19.8 13°21.9 12° 43.3 1.9-1.7 7.9 - 7.0 13.9 - 12.4 
20 12°50.0 12°52.1 12°14.9 2.0- 1.7 8.0 - 6.9 14.0 - 12.0 20 13°05.0 13°07. 12°29.2 2.0 - 1.8 8.0 - 7.0 14.0 - 12.3 20 3° 20.0 13°22.2 12°43.6 2.0 - 1.8 8.0- 7.1 14.0 - 12.5 
21 12°50.3 12°52.4 12°15.2 2.1- 1.8 8.1 - 7.0 14.1- 12.1 21 13°05.3 13°07.4 12°29.5 2.1-1.8 8.1- 7.1 14.1 - 12.3 21 3° 20.3 13°22.4 12°43.8 2.1-1.9 8.1 - 7.2 14.1 - 12.6 
22 12°50.5 12°52.6 12°15.4 2.2- 1.9 8.2 - 7.0 14.2 - 12.2 22 13°05.5 13°07.6 12°29.7 2.2-1.9 8.2 - 7.2 14.2 - 12.4 22 2°20.5 13°22:7 12°44.0 2.2 - 2.0 8.2 - 7.3 14.2 - 12.7 
23 12°50.7 12°52.9 12°15.6 2.3 - 2.0 8.3- 7.1 14.3 - 12.3 23 13°05.7 13°07.9 12° 30.0 2.3 - 2.0 8.3 - 7.3 14.3 - 12.5 23 3°20.7 13°22.9 12° 44.3 2.3- 2.1 8.3 - 7.4 14.3 - 12.8 
24 12°51.0 12°53.1 12°15.9 2.4-2.1 8.4 - 7.2 14.4 - 12.4 24 13°06.0 13°08. 12°30.2 2.4-2.1 8.4 - 7.4 14.4 - 12.6 24 3°21.0 13°23.2 12°44.5 2.4-2.1 8.4- 7.5 14.4 - 12.8 
25 12°51.2 12°53.4 12°16.1 2.5-2.1 8.5 - 7.3 14.5 - 12.4 25 13°06.2 13°08.4 12°30.4 2.5 - 2.2 8.5 - 7.4 14.5 - 12.7 25 3°21.2 13°23.4 12°44.7 2.5 - 2.2 8.5 - 7.6 14.5 - 12.9 
26 12°51.5 12°53.6 12°16.4 2.6 - 2.2 8.6 - 7.4 14.6 - 12.5 26 13°06.5 13°08.6 12°30.7 2.6 - 2.3 8.6 - 7.5 14.6 - 12.8 26 3°21.5 13°23.7 12°45.0 2.6 - 2.3 8.6 - 7.7 14.6 - 13.0 
27 12°51.8 12°53.9 12°16.6 2.7 - 2.3 8.7-7.5 14.7 - 12.6 27 13°06.8 13°08.9 12°30.9 2.7 - 2.4 8.7 - 7.6 14.7 - 12.9 27 3°21:8 13° 23.9 12°45.2 2.7- 2.4 8.7 - 7.8 14.7 - 13.1 
28 12°52.0 12°54.1 12°16.8 2.8 - 2.4 8.8 - 7.6 14.8 - 12.7 28 13°07.0 13°09.2 12°31.1 2.8 - 2.5 8.8 - 7.7 14.8 - 13.0 28 3°22.0 13°242 12°45.5 2.8 - 2.5 8.8 - 7.8 14.8 - 13.2 
29 12°52.3 12°54.4 12°17.1 2.9 - 2.5 8.9 - 7.6 14.9 - 12.8 29 13°07.3 13°09.4 12°31.4 2.9- 2.5 8.9 - 7.8 14.9 - 13.0 29 3°22.3 13°24.4 12°45.7 2.9 - 2.6 8.9 - 7.9 14.9 - 13.3 
30 12°52.5 12°54.6 12°17.3 3.0 - 2.6 9.0 - 7.7 15.0 - 12.9 30 13°07.5 13°09.7 12°31.6 3.0 - 2.6 9.0 - 7.9 15.0 - 13.1 30 3°22.5 13°24.7 12°45.9 3.0 - 2.7 9.0 - 8.0 15.0 - 13.4 
31 12°52.7 12°54.9 12°17.5 3.1- 2.7 9.1 - 7.8 15.1 - 13.0 31 13°07.7 13°09.9 12°31.9 3.1- 2.7 9.1 - 8.0 15.1 - 13.2 31 3°22.7 13°24.9 12°46.2 3.1 - 2.8 9.1- 8.1 15.1- 13.5 
32 12°53.0 12°55.1 12°17.8 3.2 - 2.7 9.2- 7.9 15.2 - 13.0 32 13°08.0 13°10.2 12°32.1 3.2 - 2.8 9.2 - 8.0 15.2 - 13.3 32 3° 23.0 13°25.2 12° 46.4 3.2 - 2.9 9.2 - 8.2 15.2 - 13.6 
33 12°53.2 12°55.4 12°18.0 3.3 - 2.8 9.3 - 8.0 15.3 - 13.1 33 13°08.2 13°10.4 12° 32.3 3.3 - 2.9 9.3 - 8.1 15.3 - 13.4 33 3° 23.2 13°25.4 12° 46.7 3.3 - 2.9 9.3 - 8.3 15.3 - 13.6 
34 12°53.5 12°55.6 12°18.3 3.4 - 2.9 9.4- 8.1 15.4 - 13.2 34 13°08.5 13°10.7 12°32.6 3.4 - 3.0 9.4 - 8.2 15.4- 13.5 34 3°23.5 13°25.7 12°46.9 3.4 - 3.0 9.4- 8.4 15.4 - 13.7 
35 12°53.8 12°55.9 12°18.5 3.5 - 3.0 9.5 - 8.2 15.5 - 13.3 35 13°08.8 13°10.9 12°32.8 3.5- 3.1 9.5 - 8.3 15.5 - 13.6 35 3°23.8 13° 25.9 12°47.1 35-331 9.5 - 8.5 15.5 - 13.8 
36 12°54.0 12°56.1 12°18.7 3.6- 3.1 9.6 - 8.2 15.6 - 13.4 36 13°09.0 13°11.2 12°33.1 3.6- 3.1 9.6 - 8.4 15.6 - 13.7 36 3° 24.0 13°26.2 12°47.4 3.6 - 3.2 9.6 - 8.6 15.6 - 13.9 
37 12°54.3 12°56.4 12°19.0 3.7 - 3.2 9.7 - 8.3 15.7 - 13.5 37 13°09.3 13°11.4 12°33.3 3.7 - 3.2 9.7 - 8.5 15.7 - 13.7 37 3°: 24,3 13° 26.4 12°47.6 3.7 - 3.3 9.7 - 8.6 15.7 - 14.0 
38 12°54.5 12°56.6 12°19.2 3.8 - 3.3 9.8 - 8.4 15.8 - 13.6 38 13°09.5 13°11.7 12° 33.5 3.8 - 3.3 9.8 - 8.6 15.8 - 13.8 38 3° 24.5 13° 26.7 12°47.9 3.8 - 3.4 9.8 - 8.7 15.8 - 14.1 
39 12°54.7 12°56.9 12°19.5 3.9 - 3.3 9.9 - 8.5 15.9 - 13.6 39 13°09.7 13°11.9 12°33.8 3.9 - 3.4 9.9 - 8.7 15.9 - 13.9 39 3°24.7 13°26.9 12°48.1 3.9- 3.5 9.9 - 8.8 15.9 - 14.2 
40 12°55.0 12°57.1 12°19.7 4.0-3.4 10.0 - 8.6 16.0 - 13.7 40 13°10.0 13°12.2 12°34.0 4.0 - 3.5 10.0 - 8.8 16.0 - 14.0 40 3°25.0 13°27.2 12°48.3 4.0 - 3.6 10.0 - 8.9 16.0 - 14.3 
41 12°55.2 12°57.4 12°19.9 4.1-3.5 10.1 - 8.7 16.1 - 13.8 41 13°10.2 13°12.4 12° 34.2 4.1 - 3.6 10.1 - 8.8 16.1 - 14.1 41 3°25.2 13°27.5 12° 48.6 4.1 - 3.7 10.1 - 9.0 16.1 - 14.4 
42 12°55:5 12°57.6 12°20.2 4.2 - 3.6 10.2 - 8.8 16.2 - 13.9 42 13°10.5 13° 147 12°34.5 4.2 - 3.7 10.2 - 8.9 16.2 - 14.2 42 2°25.5 13°27:7 12° 48.8 4.2 - 3.7 10.2- 9.1 16.2 - 14.4 
43 12°55.8 12°57.9 12°20.4 4.3-3.7 10.3 - 8.8 16.3 - 14.0 43 13°10.8 13°12.9 12° 34.7 4.3 - 3.8 10.3 - 9.0 16.3 - 14.3 43 3°25.8 13° 28.0 12°49.0 4.3 - 3.8 10.3 - 9.2 16.3 - 14.5 
44 12°56.0 12°58.1 12°20.6 4.4 -3.8 10.4 - 8.9 16.4 - 14.1 44 13°11.0 13°13.2 12°35.0 4.4 - 3.9 10.4- 9.1 16.4 - 14.3 44 3° 26.0 13°28.2 12°49.3 4.4 - 3.9 10.4 - 9.3 16.4 - 14.6 
45 12°56.3 12°58.4 12°20.9 4.5 - 3.9 10.5 - 9.0 16.5 - 14.2 45 13°11.3 13°13.4 12°35.2 4.5 - 3.9 10.5 - 9.2 16.5 - 14.4 45 3° 26.3 13°28.5 12°49.5 4.5 - 4.0 10.5 - 9.4 16.5 - 14.7 
46 12°56.5 12°58.6 12°21.1 4.6 - 3.9 10.6 - 9.1 16.6 - 14.2 46 13°11.5 13°13.7 12° 35.4 4.6 - 4.0 10.6 - 9.3 16.6 - 14.5 46 3° 26.5 13° 28.7 12°49.8 4.6-4.1 10.6 - 9.5 16.6 - 14.8 
47 12°56.7 12°58.9 12°21.4 4.7- 4.0 10.7 - 9.2 16.7 - 14.3 47 13°11.7 13°13.9 12°35.7 4.7-4.1 10.7 - 9.4 16.7 - 14.6 47 3°26.7 13°29.0 12°50.0 4.7 - 4.2 10.7 - 9.5 16.7 - 14.9 
48 12°57.0 12°59.1 12°21.6 4.8-4.1 10.8 - 9.3 16.8 - 14.4 48 13°12.0 13°14.2 12°35.9 4.8 - 4.2 10.8 - 9.5 16.8 - 14.7 48 3° 27.0 13°29.2 12°50.2 4.8 - 4.3 10.8 - 9.6 16.8 - 15.0 
49 12°57.3 12°59.4 12°21.8 4.9-4.2 10.9 - 9.4 16.9 - 14.5 49 13°12.3 13°14.4 12°36.2 4.9 - 4.3 10.9 - 9.5 16.9 - 14.8 49 3°27.3 13°29.5 12°50.5 4.9- 4.4 10.9 - 9.7 16.9 - 15.1 
50 12°57.5 12°59.6 12°22.1 5.0 - 4.3 11.0 - 9.4 17.0 - 14.6 50 13°12.5 13°14.7 12°36.4 5.0 - 4.4 11.0 - 9.6 17.0 - 14.9 50 3°27.5 13°29.7 12°50.7 5.0- 4.5 11.0 - 9.8 17.0 - 15.2 
51 12°57.8 12°59.9 12°22.3 5.1- 4.4 11.1- 9.5 17.1- 14.7 51 13°12.8 13°14.9 12° 36.6 5.1-4.5 11.1 - 9.7 17.1 - 15.0 51 3°27.8 13°30.0 12°51.0 5.1-4.5 11.1- 9.9 17.1 - 15.2 
52 12°58.0 13°00.1 12°22.6 5.2-4.5 11.2 - 9.6 17.2 - 14.8 52 13° 13.0 13°15.2 12° 36.9 5.2-4.5 11.2 - 9.8 17.2 - 15.0 52 3° 28.0 13°30.2 12°512 5.2- 4.6 11.2 - 10.0 17.2 - 15.3 
53 12°58.2 13°00.4 12°22.8 5.3-4.5 11.3 - 9.7 17.3 - 14.8 53 13°13.2 13°15.4 12°37.1 5.3 - 4.6 11.3 - 9.9 17.3 - 15.1 53 3° 28.2 13°30.5 12°51.4 5.3-4.7 11.3 - 10.1 17.3 - 15.4 
54 12°58.5 13°00.6 12°23.0 5.4- 4.6 11.4 - 9.8 17.4- 14.9 54 13°13.5 13°15.7 12°37.4 5.4-4.7 11.4 - 10.0 17.4 - 15.2 54 3° 28.5 13°30.7 12°51.7 5.4-4.8 11.4 - 10.2 17.4- 15.5 
55 12°58.7 13°00.9 12°23.3 5.5-4.7 11.5 - 9.9 17.5 - 15.0 55 13°13.7 13°15.9 12°37.6 5.5-4.8 11.5 - 10.1 17.5 - 15.3 55 3°28.7 13°31.0 12°51.9 5.5-4.9 11.5 - 10.3 17.5 - 15.6 
56 12°59.0 13°01.1 12°23,5 5.6 - 4.8 11.6 - 10.0 17.6 - 15.1 56 13°14.0 13°16.2 12° 37.8 5.6 - 4.9 11.6 - 10.2 17.6 - 15.4 56 3° 29.0 13°31.2 12°52.1 5.6 - 5.0 11.6 - 10.3 17.6 - 15.7 
57 12°59.3 13°01.4 12°23.8 5.7- 4.9 11.7 - 10.0 17.7 - 15.2 57 13°14.3 13°16.4 12° 38.1 5.7 - 5.0 11.7 - 10.2 17.7 - 15.5 57 3° 29.3 13°31.5 12°52.4 5.7-5.1 11.7 - 10.4 17.7 - 15.8 
58 12°59.5 13°01.6 12°24.0 5.8 - 5.0 11.8 - 10.1 17.8 - 15.3 58 13°14.5 13°16.7 12°38.3 5.8-5.1 11.8 - 10.3 17.8 - 15.6 58 3°29.5 13°31.7 12°52.6 5.8- 5.2 11.8 - 10.5 17.8 - 15.9 
59 12°59.8 13°01.9 12°24.2 5.9-5.1 11.9 - 10.2 17.9 - 15.4 59 13°14.8 13°16.9 12°38.5 5.9-5.2 11.9-104 17.9-15.7 59 3°29.8 13°32.0 12°52.9 5.9- 5.3 11.9 - 10.6 17.9 - 16.0 

































































Increments and Corrections 














m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr m Sun Aries Moon v and d corr 

54 Plan. 55 Plan. 56 Plan. 

0 13° 30.0 13°32.2 12°53.1 0.0 - 0.0 6.0 - 5.5 12.0 - 10.9 0 13°45.0 13°47.3 13°07.4 0.0 - 0.0 6.0 - 5.6 12.0 - 11.1 0 4°00.0 14°02.3 13°21.7 0.0 - 0.0 6.0 - 5.7 12.0 - 11.3 
1 13°30.2 13°32.5 12°53.3 0.1-0.1 6.1- 5.5 12.1 - 11.0 1 13°45.2 13°47.5 13°07.7 0.1-0.1 6.1 - 5.6 12.1 - 11.2 1 4°00.2 14°02.5 13°22.0 0.1-0.1 6.1- 5.7 12.1- 11.4 
2 13°30.5 13°32.7 12°53.6 0.2- 0.2 6.2 - 5.6 12.2- 11.1 2 13°45.5 13°47.8 13°07.9 0.2 - 0.2 6.2 - 5.7 12.2 - 11.3 2 4°00.5 14°02.8 13°22.2 0.2 - 0.2 6.2 - 5.8 12.2 - 11.5 
3 13°30.7 13°33.0 12°53.8 0.3 - 0.3 6.3 - 5.7 12.3 - 11.2 a 13°45.7 13° 48.0 13°08.1 0.3 - 0.3 6.3 - 5.8 12.3 - 11.4 3 4°00.7 14°03.0 13°22.4 0.3 - 0.3 6.3 - 5.9 12.3 - 11.6 
4 13°31.0 13° 33.2 12°54.1 0.4 - 0.4 6.4 - 5.8 12.4 - 11.3 4 13° 46.0 13°48.3 13°08.4 0.4 - 0.4 6.4- 5.9 12.4- 11.5 4 4°01.0 14°03.3 13°22.7 0.4 - 0.4 6.4 - 6.0 12.4- 11.7 
5 13°31.3 13°33.5 12°54.3 0.5-0.5 6.5 - 5.9 12.5 - 11.4 5 13° 46.3 13°48.5 13°08.6 0.5-0.5 6.5 - 6.0 12.5 - 11.6 5 4°01.3 14°03.5 13°22.9 0.5- 0.5 6.5 - 6.1 12.5 - 11.8 
6 13°31.5 13°33.7 12°54.5 0.6 - 0.5 6.6 - 6.0 12.6 - 11.4 6 13° 46.5 13°48.8 13°08.8 0.6 - 0.6 6.6 - 6.1 12.6 - 11.7 6 4°01.5 14°03.8 13°23.2 0.6 - 0.6 6.6 - 6.2 12.6 - 11.9 
7 13°31.8 13°34.0 12°54.8 0.7 - 0.6 6.7- 6.1 12.7 - 11.5 7 13°46.8 13°49.0 13°09.1 0.7 - 0.6 6.7 - 6.2 12.7 - 11.7 7 4°01.8 14°04.1 13°23.4 0.7 - 0.7 6.7 - 6.3 12.7 - 12.0 
8 13°32.0 13°34.2 12°55.0 0.8 - 0.7 6.8 - 6.2 12.8 - 11.6 8 13°47.0 13°49.3 13°09.3 0.8 - 0.7 6.8 - 6.3 12.8 - 11.8 8 4°02.0 14°04.3 13° 23.6 0.8 - 0.8 6.8 - 6.4 12.8 - 12.1 
9 13°32.2 13° 34.5 12°55.2 0.9 - 0.8 6.9 - 6.3 12.9 - 11.7 9 13°47.2 13°49.5 13°09.6 0.9 - 0.8 6.9 - 6.4 12.9 - 11.9 9 4°02.2 14°04.6 13°23.9 0.9 - 0.8 6.9 - 6.5 12.9 - 12.1 
10 13°32.5 13°34.7 12°55.5 1.0 - 0.9 7.0 - 6.4 13.0 - 11.8 10 13°47.5 13°49.8 13°09.8 1.0-0.9 7.0 - 6.5 13.0 - 12.0 10 4°02.5 14°04.8 13°24.1 1.0-0.9 7.0 - 6.6 13.0 - 12.2 
11 13°32.7 13°35.0 12°55.7 1.1-1.0 7.1- 6.4 13.1 - 11.9 11 13°47.7 13°50.0 13°10.0 1.1-1.0 7.1 - 6.6 13.1 - 12.1 11 4°02.7 14°05.1 13°24.4 1.1-1.0 7.1 - 6.7 13.1 - 12.3 
12 13°33.0 13°35.2 12°56.0 1.2-1.1 7.2 - 6.5 13.2 - 12.0 12 13°48.0 13°50.3 13°10.3 1.2-1.1 7.2 - 6.7 13.2 - 12.2 12 4°03.0 14°05.3 13°24.6 1.2-1.1 7.2 - 6.8 13.2 - 12.4 
13 13° 33.3 13°35.5 12°56.2 1.3 -1.2 7.3 - 6.6 13.3 - 12.1 13 13° 48.3 13°50.5 13°10.5 1.3-1.2 7.3 - 6.8 13.3 - 12.3 13 4°03.3 14°05.6 13°24.8 1.3-1.2 7.3 - 6.9 13.3 - 12.5 
14 13°33.5 13°35.7 12°56.4 14-1.3 7.4 - 6.7 13.4 - 12.2 14 13° 48.5 13°50.8 13°10.8 14-1.3 7.4 - 6.8 13.4 - 12.4 14 4°03.5 14°05.8 13°25.1 14-13 7.4 - 7.0 13.4 - 12.6 
15 13°33.8 13°36.0 12°56.7 15-14 7.5 - 6.8 13.5 - 12.3 15 13°48.8 13°51.0 13°11.0 15-14 7.5 - 6.9 13.5 - 12.5 15 4°03.8 14°06.1 13°25.3 15-14 7.5-7.1 13.5 - 12.7 
16 13°34.0 13°36.2 12°56.9 1.6-1.5 7.6 - 6.9 13.6 - 12.4 16 13°49.0 13°51.3 13°11.2 1.6-1.5 7.6 - 7.0 13.6 - 12.6 16 4°04.0 14°06.3 13°25.6 1.6-1.5 7.6 - 7.2 13.6 - 12.8 
17 13°34.2 13°36.5 12°57.2 1.7-1.5 7.7- 7.0 13.7 - 12.4 17 13° 49.2 13°51.5 13°11.5 1.7-1.6 7.7-7.1 13.7 - 12.7 17 4°04.2 14° 06.6 13°25.8 1.7-1.6 7.7-7.3 13.7 - 12.9 
18 13°34.5 13° 36.7 12°57.4 1.8 - 1.6 7.8-7.1 13.8 - 12.5 18 13°49.5 13°51.8 13°11.7 1.8-1.7 7.8 - 7.2 13.8 - 12.8 18 4°04.5 14°06.8 13° 26.0 1.8-1.7 7.8 - 7.3 13.8 - 13.0 
19 13°34.8 13° 37.0 12°57.6 1.9-1.7 7.9 - 7.2 13.9 - 12.6 19 13°49.8 13°52.0 13°12.0 1.9-1.8 7.9 - 7.3 13.9 - 12.9 19 4°04.8 14°07.1 13° 26.3 19-18 7.9-7.4 13.9 - 13.1 
20 13°35.0 13°37.2 12°57.9 2.0 - 1.8 8.0 - 7.3 14.0 - 12.7 20 13°50.0 13°52.3 13°12.2 2.0- 1.9 8.0 - 7.4 14.0 - 13.0 20 4°05.0 14°07.3 13°26.5 2.0- 1.9 8.0 - 7.5 14.0 - 13.2 
21 13°35.3 13°37.5 12°58.1 2.1- 1.9 8.1- 7.4 14.1 - 12.8 21 13°50.3 13°52.5 13°12.4 2.1-1.9 8.1 - 7.5 14.1 - 13.0 21 4°05.3 14°07.6 13°26.7 2.1 - 2.0 8.1 - 7.6 14.1 - 13.3 
22 13°355 13°37.7 12°58.3 2.2 - 2.0 8.2 - 7.4 14.2 - 12.9 22 13°50.5 13°52.8 13°12.7 2.2 - 2.0 8.2 - 7.6 14.2 - 13.1 22 4°05.5 14°07.8 13°27.0 2.2- 2.1 8.2 - 7.7 14.2 - 13.4 
23 13°35.7 13° 38.0 12°58.6 2.3- 2.1 8.3-7.5 14.3 - 13.0 23 13°50.7 13°53.0 13°12.9 2.3- 2.1 8.3 - 7.7 14.3 - 13.2 23 4°05.7 14°08.1 13°27.2 2.3 - 2.2 8.3 - 7.8 14.3 - 13.5 
24 13°36.0 13°38.2 12°58.8 2.4- 2.2 8.4 - 7.6 14.4 - 13.1 24 13°51.0 13°53.3 13°13.1 2.4- 2.2 8.4 - 7.8 14.4 - 13.3 24 4°06.0 14°08.3 13°27.5 2.4 - 2.3 8.4 - 7.9 14.4 - 13.6 
25 13°36.2 13°38.5 12°59.1 2.5 - 2.3 8.5 - 7.7 14.5 - 13.2 25 13°51.2 13°53.5 13°13.4 2.5 - 2.3 8.5 - 7.9 14.5 - 13.4 25 4°06.2 14°08.6 13°27.7 2.5- 2.4 8.5 - 8.0 14.5 - 13.7 
26 13°36.5 13°38.7 12°59.3 2.6 - 2.4 8.6 - 7.8 14.6 - 13.3 26 13°51.5 13°53.8 13°13.6 2.6 - 2.4 8.6 - 8.0 14.6 - 13.5 26 4°06.5 14°08.8 13°27.9 2.6 - 2.4 8.6 - 8.1 14.6 - 13.7 
27 13° 36.8 13°39.0 12°59.5 2.7- 2.5 8.7 - 7.9 14.7 - 13.4 27 13°51.8 13°54.0 13°13.9 2.7- 2.5 8.7 - 8.0 14.7 - 13.6 27 4°06.8 14°09.1 13°28.2 2.7- 2.5 8.7 - 8.2 14.7 - 13.8 
28 13°37.0 13°39.2 12°59.8 2.8 - 2.5 8.8 - 8.0 14.8 - 13.4 28 13°52.0 13°54.3 13°14.1 2.8 - 2.6 8.8 - 8.1 14.8 - 13.7 28 4°07.0 14°09.3 13°28.4 2.8 - 2.6 8.8 - 8.3 14.8 - 13.9 
29 13°37.3 13°39.5 13°00.0 2.9 - 2.6 8.9 - 8.1 14.9 - 13.5 29 13°52.3 13°54.5 13°14.3 2.9 - 2.7 8.9 - 8.2 14.9 - 13.8 29 4°07.3 14°09.6 13°28.7 2.9 - 2.7 8.9 - 8.4 14.9 - 14.0 
30 13°37.5 13°39.7 13°00.3 3.0 - 2.7 9.0 - 8.2 15.0 - 13.6 30 13°52.5 13°54.8 13°14.6 3.0 - 2.8 9.0 - 8.3 15.0 - 13.9 30 4°07.5 14°09.8 13°28.9 3.0 - 2.8 9.0 - 8.5 15.0 - 14.1 
31 13°37.7 13°40.0 13°00.5 3.1 - 2.8 9.1 - 8.3 15.1 - 13.7 31 13°52.7 13°55.0 13°14.8 3.1 - 2.9 9.1- 8.4 15.1 - 14.0 31 4°07.7 14°10.1 13°29.1 3.1 - 2.9 9.1 - 8.6 15.1 - 14.2 
32 13°38.0 13°40.2 13°00.7 3.2 - 2.9 9.2 - 8.4 15.2 - 13.8 32 13°53.0 13°55.3 13°15.1 3.2 - 3.0 9.2 - 8.5 15.2 - 14.1 32 4°08.0 14°10.3 13°29.4 3.2 - 3.0 9.2 - 8.7 15.2 - 14.3 
33 13°38.2 13°40.5 13°01.0 3.3 - 3.0 9.3 - 8.4 15.3 - 13.9 33 13°53.2 13°55.5 13°15.3 3.3 - 3.1 9.3 - 8.6 15.3 - 14.2 33 4°08.2 14° 10.6 13°29.6 3.3- 3.1 9.3 - 8.8 15.3 - 14.4 
34 13°38.5 13°40.7 13°01.2 3.4-3.1 9.4- 8.5 15.4 - 14.0 34 13°53.5 13°55.8 13°15.5 3.4-3.1 9.4 - 8.7 15.4 - 14.2 34 4°08.5 14°10.8 13°29.8 3.4 - 3.2 9.4 - 8.9 15.4- 14.5 
35 13°38.8 13°41.0 13°01.5 3.5 - 3.2 9.5 - 8.6 15.5 - 14.1 35 13°53.8 13°56.0 13°15.8 3.5 - 3.2 9.5 - 8.8 15.5 - 14.3 35 4°08.8 14°11.1 13°30.1 3.5 - 3.3 9.5 - 8.9 15.5 - 14.6 
36 13°39.0 13°41.2 13°01.7 3.6 - 3.3 9.6 - 8.7 15.6 - 14.2 36 13°54.0 13°56.3 13°16.0 3.6 - 3.3 9.6 - 8.9 15.6 - 14.4 36 4°09.0 14°11.3 13°30.3 3.6 - 3.4 9.6 - 9.0 15.6 - 14.7 
37 13°39.3 13°41.5 13°01.9 3.7- 3.4 9.7 - 8.8 15.7 - 14.3 37 13°54.3 13°56.5 13°16.2 3.7- 3.4 9.7 - 9.0 15.7 - 14.5 37 4°09.3 14°11.6 13°30.6 3.7- 3.5 9.7-9.1 15.7 - 14.8 
38 13°39.5 13°41.7 13°02.2 3.8 - 3.5 9.8 - 8.9 15.8 - 14.4 38 13°54.5 13°56.8 13°16.5 3.8 - 3.5 9.8-9.1 15.8 - 14.6 38 4°09.5 14°11.8 13°30.8 3.8 - 3.6 9.8 - 9.2 15.8 - 14.9 
39 13°39.7 13°42.0 13°02.4 3.9 - 3.5 9.9 - 9.0 15.9 - 14.4 39 13°54.7 13°57.0 13°16.7 3.9 - 3.6 9.9-9.2 15.9 - 14.7 39 4°09.7 14°12.1 13°31.0 3.9 - 3.7 9.9 - 9.3 15.9 - 15.0 
40 13°40.0 13°42.2 13°02.6 4.0 - 3.6 10.0 - 9.1 16.0 - 14.5 40 13°55.0 13°57.3 13°17.0 4.0 - 3.7 10.0 - 9.3 16.0 - 14.8 40 4°10.0 14°12.3 13°31.3 4.0 - 3.8 10.0 - 9.4 16.0 - 15.1 
41 13°40.2 13°42.5 13°02.9 4.1-3.7 10.1 - 9.2 16.1 - 14.6 41 13°55.2 13°575 13°17.2 4.1 - 3.8 10.1 - 9.3 16.1 - 14.9 41 4°10.2 14°12.6 137315 4.1 - 3.9 10.1 - 9.5 16.1 - 15.2 
42 13°40.5 13°42.7 13°03.1 4.2- 3.8 10.2 - 9.3 16.2 - 14.7 42 13°55.5 13°57.8 13°17.4 4.2 - 3.9 10.2 - 9.4 16.2 - 15.0 42 4°10.5 14°12.8 13°31.8 4.2 - 4.0 10.2 - 9.6 16.2 - 15.3 
43 13°40.8 13°43.0 13°03.4 4.3 - 3.9 10.3 - 9.4 16.3 - 14.8 43 13°55.8 13°58.0 13°17.7 4.3 - 4.0 10.3 - 9.5 16.3 - 15.1 43 4°10.8 14°13.1 13°32.0 4.3 - 4.0 10.3 - 9.7 16.3 - 15.3 
44 13°41.0 13°43.2 13°03.6 4.4-4.0 10.4 - 9.4 16.4 - 14.9 44 13°56.0 13°58.3 13°17.9 44-41 10.4 - 9.6 16.4 - 15.2 44 4°11.0 14°13.3 13°32.2 44-41 10.4 - 9.8 16.4 - 15.4 
45 13°41.3 13°43.5 13°03.8 45-41 10.5 - 9.5 16.5 - 15.0 45 13°56.3 13°58.5 13°18.2 4.5 - 4.2 10.5 - 9.7 16.5 - 15.3 45 4°11.3 14°13.6 13°32.5 4.5 - 4.2 10.5 - 9.9 16.5 - 15.5 
46 13°41.5 13° 43.7 13°04.1 4.6 - 4.2 10.6 - 9.6 16.6 - 15.1 46 13°56.5 13°58.8 13°18.4 4.6 - 4.3 10.6 - 9.8 16.6 - 15.4 46 4°11.5 14° 13.8 13°32.7 4.6 - 4.3 10.6 - 10.0 16.6 - 15.6 
47 13°41.7 13°44.0 13°04.3 4.7-4.3 10.7 - 9.7 16.7 - 15.2 47 13°56.7 13°59.0 13°18.6 4.7 - 4.3 10.7 - 9.9 16.7 - 15.4 47 4°11.7 14°14.1 13°32.9 4.7-4.4 10.7 - 10.1 16.7 - 15.7 
48 13°42.0 13°44.2 13°04.6 4.8-4.4 10.8 - 9.8 16.8 - 15.3 48 13°57.0 13°59.3 13°18.9 48-44  10.8- 10.0 16.8 - 15.5 48 4°12.0 14°14.3 13°33.2 4.8- 4.5 10.8 - 10.2 16.8 - 15.8 
49 13°42.3 13°44.5 13°04.8 4.9-4.5 10.9 - 9.9 16.9 - 15.4 49 13°57.3 13°59.5 13°19.1 4.9-4.5 10.9 - 10.1 16.9 - 15.6 49 4°12.3 14°14.6 13°33.4 4.9 - 4.6 10.9 - 10.3 16.9 - 15.9 
50 13°42.5 13°44.7 13°05.0 5.0- 4.5 11.0 - 10.0 17.0 - 15.4 50 13°57.5 13°59.8 13°19.3 5.0 - 4.6 11.0 - 10.2 17.0 - 15.7 50 4°12.5 14°14.8 13°33.7 5.0 - 4.7 11.0 - 10.4 17.0 - 16.0 
51 13°42.8 13°45.0 13°05.3 5.1- 4.6 11.1 - 10.1 17.1 - 15.5 51 13°57.8 14°00.0 13°19.6 5.1-4.7 11.1 - 10.3 17.1 - 15.8 51 4°12.8 14°15.1 13°33.9 5.1- 4.8 11.1- 10.5 17.1 - 16.1 
52 13° 43.0 13°45.2 13°05.5 5.2-4.7 11.2 - 10.2 17.2 - 15.6 52 13°58.0 14°00.3 13°19.8 5.2-4.8 11.2-104 17.2- 15.9 52 4°13.0 14°15.3 13°34.1 5.2-4.9 11.2- 10.5 17.2 - 16.2 
53 13°43.2 13°45.5 13°05.7 5.3- 4.8 11.3 - 10.3 17.3 - 15.7 53 13°58.2 14°00.5 13°20.1 5.3- 4.9 11.3 - 10.5 17.3 - 16.0 53 4°13.2 14°15.6 13°34.4 5.3 - 5.0 11.3 - 10.6 17.3 - 16.3 
54 13°43.5 13°45.8 13°06.0 5.4-4.9 114-104 17.4-15.8 54 13°58.5 14°00.8 13°20.3 5.4 - 5.0 11.4- 10.5 17.4 - 16.1 54 4°13.5 14°15.8 13°34.6 5.4-5.1 11.4 - 10.7 17.4 - 16.4 
55 13°43.7 13°46.0 13°06.2 5.5 - 5.0 11.5-104 17.5-15.9 55 13°58.7 14°01.0 13°20.5 5.5-5.1 11.5 - 10.6 17.5 - 16.2 55 4°13.7 14°16.1 13°34.9 5.5- 5.2 11.5 - 10.8 17.5 - 16.5 
56 13°44.0 13°46.3 13°06.5 5.6 - 5.1 11.6 - 10.5 17.6 - 16.0 56 13°59.0 14°01.3 13°20.8 5.6 - 5.2 11.6 - 10.7 17.6 - 16.3 56 4°14.0 14°16.3 13°35.1 5.6 - 5.3 11.6 - 10.9 17.6 - 16.6 
57 13°44.3 13°46.5 13°06.7 5.7- 5.2 11.7 - 10.6 17.7 - 16.1 57 13°59.3 14°01.5 13°21.0 5.7- 5.3 11.7 - 10.8 17.7 - 16.4 57 4°14.3 14° 16.6 13°35.3 5.7-5.4 11.7 - 11.0 17.7 - 16.7 
58 13°44.5 13°46.8 13°06.9 5.8 - 5.3 11.8 - 10.7 17.8 - 16.2 58 13°59.5 14°01.8 13°21.3 5.8-5.4 11.8- 10.9 17.8 - 16.5 58 4°14.5 14°16.8 13°35.6 5.8-5.5 11.8 - 11.1 17.8 - 16.8 
59 13°44.8 13°47.0 13°07.2 59-54 11.9- 10.8 17.9 - 16.3 59 13°59.8 14°02.0 13°21.5 5.9-5.5 11.9 - 11.0 17.9 - 16.6 59 4°14.8 14°17.1 13°35.8 5.9 - 5.6 11.9 - 11.2 17.9 - 16.9 

































































Increments and Corrections 

















m Sun Aries Moon 
57 ue v and d corr a Aries Moon v and d corr m Sun Ari M 
0 | 14°15.0 | 147173 | 13°36.0 |[ 0.0-00 ae on ot M anecor 
: : 0-0. 6.0 - 5.8 12.0 - 11. 2 59 Plan. 
: ies, ase | aes eee ores Bt ee 14°32.4 13°50.4 0.0 - 0.0 6.0-5.8 120-11.7]|| 0 4°45.0 | 14°47.4 | 14°04.7 
2 tee Naatee | isesee games ele ioe te lar agaag | agegseel| aeeen eillag eyes fesue a aoscti al |S (eee Ney laeeonailaa tee celles, wieiows 
14°15.7 | 14°18.1 | 13°368 || 03-03 63-6. 3-11. 9 | 13°50.8 || 0.2-0.2 62-60 122 O45, ames 1-60 12.1- 12.0 
3-0. 3-60 123-118]] 3 | 14°30 ° ° eo! 2-119) | 2 4°45.5 | 14°47.9 | 14°05.2 7 
4 | 14°16.0 | 14°18.3 | 13°37.0 || 04-04 6 7 | 14°33.1 | 13°51.1 || 03-03 63-61 12 3 0.2-0.2 62-61 122-121 
: . 4-0. 4-61 12.4-11.9|| 4 14°31.0 ° ° : : 3-120]}| 3 4°45.7 | 14°48.2 | 14°05.4 0.3- 
5 eine | ates | eee Il"oecoe. we . 14°33.4 | 13°51.3 || 04-04 64-62 124 ° ; 3-03 63-62 12.3-12.2 
: 2-0. 5 - 6.2 12.5-12.0]] 5 14°31 ° 7 : : 4-12.1)] 4 4°46.0 | 14°48.4 | 14°05.6 0.4- 
6 Teed | aSaeR: | idateae || Oe 3 | 14°33.6 | 13°51.6 || 05-05 6.5 - 6.3 ° : 4-04 6.4 - 6.3 12.4 - 12.3 
: . 6 - 0. 6.6 - 6.3 12.6 - 12.1 6 14° - ; : : : 12.5 - 12.2 5 4°46.3 | 14°48.7 | 14°05.9 
7 | 14°16.8 | 14°19.1 | 13°37.7 || 07-07 6 31.5 | 14°33.9 | 13°51.8 || 06-06 66-64 12 ° 9 |) 05-05 65-64 125-124 
: 7-0. 7-64 12.7-12.2]|] 7 14°31 eg ° soe 6-12.3)) 6 4°46.5 | 14°48.9 | 14°06.1 
8 | 14°17.0 | 14°19.3 | 13°38.0 || 08-08 ‘8 ) 14°34.1 | 13°52.0 || 0.7-0.7 67-65 ° ei sere. tore eee lee 
: : 8 - 0. 6.8 - 6.5 12.8-12.3]| 8 14° ° 7 : : : 12.7-12.4]| 7 4°46.8 | 14°49.2 | 14°06.4 
Go || tater a’ | atte: | aaesaedl|age ao 32.0 | 14°34.4 | 13°523 || 08-08 68-66 4 || 07-07 67-66 127-126 
: ; 9-0. 6.9 - 6.6 12.9-12.4|| 9 14°32 ° : : : . 12.8-12.5|| 8 4°47.0 | 14°49.4 | 14°06.6 
10 | 14°17.5 | 14°19.8 | 13°38.4 |] 1.0-1.0 32.2 | 14°34.6 | 13°52.5 || 09-09 69-67 12 ° : 6 || 08-08 68-67 128-127 
: : 0-41. 7.0 - 6.7 13.0-12.5]} 10 | 14° ° : : . 9-126]| 9 4°47.2 | 14°49.7 | 14°06.8 x 
Facile eliaaeag la eee lll qe 325 | 14°349 | 13°528 || 10-10 70-68 ° 8 |] 09-09 69-68 129-128 
; 1-1. 71-68 13.1-126]] 11 | 14°32 ° : ; ‘0-6. 13.0- 12.7} | 10 4°47.5 | 14°49.9 | 14°07.1 
12 | 14°18.0 | 14°20.3 | 13°38.9 || 1.2-1.2 32.7 | 14°35.1 | 13°53.0 |) 11-11 7.1-69 ° ae |(seenees Ceo o! ate 
: . 2-1. 7.2 -6.9 13.2 - 12.7 12 | 14° ° . . . : 13.1- 12.8 11 4°47.7 | 14°50.2 | 14°07.3 
13 | 14°18.3 | 14°20.6 | 13°39.2 || 13-12 950 | IA Sh. | LSet Ee 0 ° |e! gee tee 
: . 3-1. 7.3 - 7.0 13.3-12.7/} 13 | 14° ° . : : . 13.2-12.9)} 12 4°48.0 | 14°50.4 | 14°07.5 
14 | 14°18.5 | 14°208 | 13°30.4 || 14-13 33.3 | 14°35.6 | 13°53.5 || 13-13 73-71 5S ff 12-12 72-71 132-131 
; : 4-1. 74-71 13.4 - 12.8 14 14°33 ° 5 : : : 13.3 - 13.0 13 4°48.3 | 14°50.7 | 14°07.8 
15 | 14°18.8 | 14°21.1 | 13°39.6 || 15-14 5 | 14°35.9 | 13°53.7 || 14-14 74-72 13 ° 13-13 73-72  13.3- 13.2 
: : sod. 7.5 - 7.2 13.5 - 12.9 15 | 14° ° : . . 4- 13.1 14 4°48.5 | 14°50.9 | 14°08.0 14- 
16 | 14°19.0 | 14°21.3 | 13°39.9 || 16-1.5 33.8 | 14°36.1 | 13°53.9 |) 15-15 75-73 ° 4-14 74-73 134-133 
: . 6-1. 7.6-7.3 13.6 - 13.0 16 | 14° ° 3 : : : 13.5 - 13.2 15 4°48.8 | 14°51.2 | 14°08.3 
17 | 14°192 | 14°2016 | 13°401 || 17-16 34.0 | 14°36.4 | 13°54.2 || 16-16 76-74 ° ; 15-15 75-74 13.5-13.4 
; : fd. 7.7-74 13.7 - 13.1 17 | 14° ° ; : . . 13.6 - 13.3 16 4°49.0 | 14°51.4 | 14°08.5 
Sp ill aasioeal aueste: | qacane: Ine ie 34.2 | 14°36.6 | 13°544 || 17-17 8 7.7-75 5 |] 16-16 76-75  13.6-13.5 
; OF, 78-75  13.8-13.2]] 18 | 14° ° 0 ; SG 13.7-13.4]| 17 | 14°49.2 | 14°51.7 | 14°08.7 
19 | 14°19.8 | 14°22.1 | 13°40.6 19-18 34.5 | 14°36.9 | 13°54.7 18-1.8 78-76 : 17-17 7.7-76 13.7 - 13.6 
9-1. 7.9-7.6  13.9-13.3]] 19 | 14°3 ° ° le 13.8-13.5|] 18 | 14°49.5 | 14°51.9 | 14°09.0 
20 | 14°20.0 | 14°22.4 | 13°408 || 20-19 4.8 | 14°37.1 | 13°54.9 | 19-19 79-77 1 ° pesaee Phew” Seelo 
: : Ocal 8.0 - 7.7 14.0-13.4]]| 20 | 14° ° : 9-7. 3.9 - 13.6] | 19 4°49.8 | 14°52.2 | 14°09.2 
Bill sa2504 li tates] Ageai yh oa 58 35.0 | 14°37.4 | 13°55.1 || 20-19 80-78 ° 19-19 79-78 13.9 - 13.8 
: : 1-2. 8.1- 7.8 14.1-13.5]]| 21 | 14° : 5 : Oat 14.0 - 13.7] | 20 4°50.0 | 14°52.4 | 14°09 
22 | 14°20.5 | 14°22.9 | 13°41.3 |) 2.2-21 35.3 | 14°37.6 | 13°55.4 |) 21-20 8.1-7.9 ° || ee eO BOE xO 
: 2-2. 8.2-7.9 14.2-13.6]] 22 | 14° ° ° . Boe 14.1-13.7]] 21 | 14°50.3 | 14°52.7 | 14°09.7 
23 | 14°20.7 | 14°23.1 | 13°41.5 || 2.3-2.2 35.5 | 14°37.9 | 13°55.6 || 22-21 82-80 : : 21-21 81-80 141-140 
3-2. 83-80 143-13.7|| 23 | 14° ° ° ee: 14.2- 13.8|| 22 | 14°50.5 | 14°52.9 | 14°09.9 
24 | 14°21.0 | 14°23.4 | 13°41.8 || 24-23 35.7 | 14°38.1 | 13°55.9 || 23-22 83-81 1 ° 9 |) 22-22 82-81 142-141 
: A- 2. 84-81 144-13.8]] 24 | 14° ° 3 a ee 4.3- 13.9] | 23 4°50.7 | 14°53.2 | 14°10.2 |] 2 
Be Mi sage aaee es Maceo Pee 36.0 | 14°38.4 | 13°561 || 24-23 84-82 ° 3-23 83-82  14.3- 14.2 
: : 2. 8.5 - 8.1 14.5 - 13.9 25 14° ° - : : . 14.4 - 14.0 24 4°51.0 | 14°53.4 | 14°10.4 
26 | 14°21.5 | 14°23.9 | 13°42.3 |) 26-25 36.2 | 14°38.6 | 13°56.3 || 25-24 85-83 ° : : 24-24 84-83 14.4 - 14.3 
: : 0 - 2. 8.6 - 8.2 14.6-14.0]] 26 | 14° ° . . : . 145-141 25 4°51.2 | 14°53.7 | 14°10.6 
Sell aeons ae ead: lacie a. | (Lene 36.5 | 14°38.9 | 13°56.6 || 26-25 86-84 0 6 |) 25-25 85-84 14.5 - 14.4 
: 7-2. 8.7-83 14.7-141]| 27 | 14° ° ° ; Soir 14.6-14.2|| 26 4°51.5 | 14°53.9 | 14°10.9 
28 | 14°020 | 14°044 | 13°427 || 28-27 36.8 | 14°39. 13°56.8 || 2.7- 2.6 8.7-8.5 : : 2.6 - 2.6 8.6 - 8.5 14.6 - 14.5 
8-2. 88-84 148-14.2|| 28 | 14° ° ° Coe 14.7-14.3]| 27 | 14°51.8 | 14°54.2 | 14°111 
29 | 14°22.3 | 14°24.6 | 13°43.0 || 29-28 37.0 | 14°39.4 | 13°57.0 || 28-27 88-86 1 ° 27-27 87-86 147-146 
; . 9-2. 8.9 - 8.5 14.9- 143 29 14° ° : : ; 4.8 - 14.4 28 4°52.0 | 14°54.4 | 14°11.4 2 
SO li tae es | taean or | tases |i aces 37.3 | 14°39.6 | 13°57.3 || 29-28 89-87 ° B28. 88.8. AaB 1a 7 
: ; 0-2. 9.0 - 8.6 15.0-14.4]} 30 | 14° ° x : : . 14.9- 14.5] | 29 4°52.3 | 14°54.7 | 14°11.6 
31 | 14°22.7 | 14°25.1 | 13°43.4 || 3.1-3.0 37.5 | 14°39.9 | 13°57.5 || 3.0-2.9 90-88 ° D||\ eee. Rome, (omen ee 
: : 1-3. 9.1-87 15.1-14.5]]} 31 | 14° ° 5 . . . 15.0- 14.6] | 30 4°52.5 | 14°54.9 | 14°11.8 
32 | 14°23.0 | 14°25.4 | 13°43.7 || 3.2-3.1 37.7 | 14°40.1 | 13°57.8 || 31-30 91-89 6 ; : 3.0-3.0 90-89  15.0- 14.9 
: 2-3. 92-88  15.2-146]] 32 | 14° ° 3 : eee 15.1-14.7)| 31 4°52.7 | 14°55.2 | 14°12.1 
33 | 14°23.2 | 14°25.6 | 13°43.9 || 33-32 38.0 | 14°40.4 | 13°58.0 |) 3.2-3.1 9.2-9.0 3.1-3.1 91-90  15.1- 15.0 
: . 3-3. 9.3 - 8.9 15.3-14.7]}| 33 | 14° ° 3 . : . 15.2- 14.8] | 32 4°53.0 | 14°55.4 | 14°12.3 
34 | 14°23.5 | 14°25.9 | 13°44.2 || 34-33 38.2 | 14°40.7 | 13°58.2 || 33-32 93-91 1 ° 3 f] 3.2-3.2  9.2-9.1  15.2- 15.1 
: . 4-3. 9.4- 9.0 15.4-14.8|| 34 | 14° ° 3 : : 5.3- 14.9] | 33 4°53.2 | 14°55.7 | 14°12.6 
35 | 14°238 | 14°261 | 13°444 || 35-34 38.5 | 14°40.9 | 13°58.5 || 3.4-3.3 9.4- 9.2 ° : 3.3 - 3.3 9.3 - 9.2 15.3 - 15.2 
: 5-3, 95-91 155-149]| 35 | 14° ° 3 : AD: 15.4-15.0]| 34 | 14°53.5 | 14°55.9 | 14°12.8 
36 | 14°24.0 | 14°26.4 | 13°44.6 || 3.6-3.5 38.8 | 14°41.2 | 13°58.7 || 35-34 95-93 7 : : 3.4-34 94-93 154-153 
: : 6 - 3. 9.6 - 9.2 15.6-15.0]| 36 | 14° 2 6 : : : 15.5- 15.1] |] 35 4°53.8 | 14°56.2 | 14°13.0 
37 | 14°24.3 | 14°266 | 13°44.9 || 3.7-3.5 39.0 | 14°41.4 | 13°59.0 || 36-35 96-94 ° 0 |) 35-35 95-94 15.5- 15.4 
: ° f- 3. 9.7 - 9.3 15.7-15.0|| 37 | 14° ° = : : . 15.6-15.2|/| 36 4°54.0 | 14°56.4 | 14°13.3 
38 | 14°045 | 14°26.9 | 13°45.1 38-36 39.3 | 14°41.7 | 13°59.2 3.7 - 3.6 97-95 : : 3.6 - 3.6 9.6 - 9.5 15.6 - 15.5 
: 8-3. 98-94 15.8-151]| 38 | 14° ° ° : of 42: 15.7- 15.3] | 37 4°54.3 | 14°56.7 | 14°13.5 
39 | 14°24.7 | 14°27.1 | 13°45.4 || 3.9-3.7 39.5 | 14°41.9 | 13°59.4 || 38-3.7 98-96 1 ° ‘ ; 3.7-3.7 9.7-9.6 15.7 - 15.6 
: : I- 3. 9.9-9.5 15.9 - 15.2 39 14° ° . : : 5.8 - 15.4 38 4°54.5 | 14°56.9 | 14°13.8 
40 | 14°25.0 | 14°27.4 | 13°45.6 || 4.0-3.8 39.7 | 14°42.2 | 13°59.7 || 39-38 99-97 ° : 3.8-3.8 98-97 15.8-15.7 
: : 0 - 3. 10.0-9.6  16.0-15.3]] 40 | 14° ° j : : 15.9-15.5]| 39 4°54.7 | 14°57.2 | 14°14.0 
41 | 14°25.2 | 14°27.6 | 13°45.8 |) 4.1- 3.9 40.0 | 14°42.4 | 13°59.9 || 40-39 100-98 ° 3.9-39 99-98  15.9- 15.8 
: : 1-3. 10.1-9.7 16.1-15.4]| 41 | 14° ° : : : 16.0- 15.6] | 40 4°55.0 | 14°57.4 | 14°14.2 
42 | 14°25.5 | 14°27.9 | 13°46.1 || 4.2- 4.0 . 40.2 | 14°42.7 | 14°00.1 || 41-40 101-98 ; . 4.0-4.0 10.0-9.9  16.0- 15.9 
: 2-4, 10.2-9.8 16.2-15.5]) 42 | 14° ° 3 patie: 16.1-15.7]| 41 | 14°55.2 | 14°57.7 | 14°14 
We Wea Ge gel Paeon a \ aeons || : 40.5 | 14°42.9 | 14°00.4 || 4.2-41 102-99 ‘5 |) 41-41 101-100 16.1 - 16.0 
: : 3-4, 10.3-9.9 16.3-15.6/| 43 | 14°4 ° s : : 16.2- 15.8] | 42 4°55.5 | 14°57.9 | 14°14.7 
44 | 14°26.0 | 14°28.4 | 13°46.5 || 44-42 10 ; 0.8 | 14°43.2 | 14°00.6 |} 43-4.2 103-100 163 ° 4.2-42 10.2-10.1 16.2- 16.1 
: . 4-4. 4-10.00 16.4-15.7]] 44 | 14°41 8 . : . 3-15.9]] 43 4°55.8 | 14°58.2 | 14°14.9 4.3- 
a5 | 149063 | 149086 | 13°468 || 45-43 10 ‘0 | 14°43.4 | 14°009 || 44-43 104-101 1 7 ‘ 3-43 103-102 163-162 
: . 5-4, 5-101 165-158]] 45 | 14°41 ° 5 : . 6.4- 16.0] | 44 4°56.0 | 14°58.4 | 14°15.2 . 
Well" acon | geoeas [Pisa Nica ae 3 | 14°43.7 | 14°011 || 45-44 105-102 ° Z| SROs | SOAS TOS. «TGA 168 
. 6 - 4. 06-102 166-15.9|| 46 | 14°41 ° a : 2  165-161]] 45 | 14°56.3 | 14°58.7 | 14°15.4 
ae Nae oe Fa | | ae ood! \ heeeay ltd gash a6 41.5 | 14°43.9 | 14°01.3 || 46-45 106-103 1 ° 45-45 105-104 165-164 
7-4, 7-103 16.7-16.0|) 47 | 14°41.7 ° ° 6.6-16.2}] 46 | 14°56.5 | 14°59.0 | 14°15.7 || 4.6 - 
4g | 14°27. | 14°29.4 | 13°475 || 48-46 1 : 14°44.2 | 14°01.6 || 47-46 107-104 1 ° : 6-46 106-105 166-165 
; 8-4. 08-104 168-161]| 48 | 14° ° o : ; 6.7-16.3}| 47 4°56.7 | 14°59.2 | 14°15.9 
49 | 14°27.3 | 14°20.6 | 13°47.7 || 49-47 1 42.0 | 14°44.4 | 14°01.8 |) 4.8-4.7 10.8 - 10.5 ° 9 |] 47-47 10.7-106 16.7 - 16.6 
: : 9-4. 0.9-10.4 16.9-16.2]] 49 | 14° ° : . . 16.8- 16.4] | 48 4°57.0 | 14°59.5 | 14°16.1 
50 | 14°27.5 | 14°29.9 | 13°48.0 || 50-48 1 $29, 08 AOL | 1A O21)! eee a8, <1 206 ° Seer ae: oe ae Gale aoe 
: . 0-4. 1.0-10.5 17.0-16.3}] 50 | 14°42 ° . : 16.9- 16.5] | 49 4°57.3 | 14°59.7 | 14°16.4 
51 | 14°27.8 | 14°30.1 | 13°48.2 || 51-49 1 42.5 | 14°44.9 | 14°02.3 |) 5.0-4.9 11.0-10.7 1 ° ee ll\oe ee 2 eo scores 
: . 1-4. 11-106 17.1-164]] 51 | 14°42 ° ° : : 7.0- 16.6} | 50 4°57.5 | 15°00.0 | 14°16.6 
Boidl eae oe nt Weasanar | iaeeaee: Ile stag. St ‘8 | 14°45.2 | 14°02.5 || 51-5.0 111-108 6 |] 5.0-5.0 11.0-10.9 17.0 - 16.9 
: . 2-5. 1.2-10.7 17.2-16.5|| 52 | 14°43 ° . : : 17.1- 16.7} | 51 4°57.8 | 15°00.2 | 14°16.9 
53 14°28.2 14°30.6 13°48.7 53-51 1 .0 14°45.4 14°02.8 5.2-5.1 112-109 17 3 . 5.1- 5.1 11.1-11.0 17.1-17.0 
: ; 3-5. 13-108 17.3-166]] 53 | 14°4 ° 2 : . .2-16.8]] 52 4°58.0 | 15°00.5 | 14°17.1 2- 
54 | 14°28.5 | 14°30.9 | 13°48.9 || 54-52 1 3.2 | 14°45.7 | 14°03.0 | 53-52 113-110 1 ° aL ||| Pere pein eee 
: A-5. 1.4-10.9 17.4-16.7]| 54 | 14°4 ° 5 : : 7.3- 16.9) | 53 4°58.2 | 15°00.7 | 14°17.3 
55 | 14°28.7 | 14°31.1 | 13°49.2 || 55-53 1 3.5 | 14°45.9 | 14°03.3 |) 54-53 114-111 1 ° || Seo eel ter. Suen 
: : 5-5. 15-110 17.5-16.8|] 55 | 14°4 ° 3 : : 7.4-17.0}| 54 4°58.5 | 15°01.0 | 14°17.6 
56 | 14°29.0 | 14°31.4 | 13°49.4 || 56-54 1 3.7 | 14°46.2 | 14°03.5 || 55-54 115-112 ° all ee ae mage 
: 6-5. 1.6-11.1 17.6-16.9]| 56 | 14°4 ° ° : 2 17.5-17.1)) 55 4°58.7 | 15°01.2 | 14°17.8 
57 14°29.3 14°31.6 13°49.7 57-55 rr 4.0 14° 46.4 14° 03.7 5.6-5.5 11.6 - 11.3 1 8 % 5.5-5.5 11.5 - 11.4 17.5- 17.4 
: : LSD: 7-11.2  17.7-17.0}} 57 | 14°44.3 ° ° : : 7.6-17.2}| 56 4°59.0 | 15°01.5 | 14°18.0 - 
58 14°29.5 14°31.9 13°49.9 58-56 1 f 14°46.7 14°04.0 5.7 -5.6 11.7-114 17 - : 5.6 - 5.6 11.6 - 11.5 17.6 - 17.5 
: : 8-5. 18-113 17.8-17.1 58 | 14° ° ° : . -17.3}) 57 4°59.3 | 15°01.7 | 14°18.3 2 
59 | 14°29.8 | 14°32.1 | 13° 3 44.5 | 14°46.9 | 14°04.2 || 58-5.7 118-11 : . 5.7-5.7 117-116 17.7-17.6 
3°50.1 || 5.9-5.7 11.9-114 17.9-17.2]] 59 | 14°44.8 | 14°47.2 | 14°04.4 || 5.9-5.8 11.9- a ae : we a 4°59.5 | 15°02.0 | 14°18.5 |) 58-58 118-117 178-177 
; . 4°59.8 | 15°02.2 | 14°18.8 || 5.9-5.9 11.9-118 17.9-17.8 

































































Increments and Corrections 




























































































Refract. Parallax of the Moon DIP 
Aa ref Aa 0-5° | 5-10° |10-15° | 15-20° | 20-25° | 25-30° | 30-35° | 35-40° | 40-45° | 45-50° | 50-55° | 55-60° | 60-65° | 65-70° | 70-75° | 75-80° | 80-85° | 85-90° m dip ft 
5° 9.9 < 0 5 10° 15° 20 25 30° 35° 40° 45 50 55° 60° 65° 70 75 80° 85° 1 18 3.2 
5.5° 9.1 0 54.0 53.8 53.2 52.2 50.7 48.9 468 442 414 382 347 310 270 228 185 4.0 9.4 4.7 15 22 49 
6.0° 8.5 10 54.0 53.8 53.2 52.1 50.7 489 467 441 41.3 381 346 308 269 227 183 3.8 9.2 4.5 20 25 65 
6.5° 7.9 20 540 53.8 53.1 52.1 506 488 466 441 41.2 380 345 30.7 267 225 18.2 3.7 9.1 4.4 25 28 8.1 
7.0° 75 30 54.0 53.8 53.1 52.0 506 48.7 465 440 41.1 378 343 306 266 224 18.0 3.5 8.9 4.2 3.0 30 97 
7.5° 7.0 40 54.0 53.7 53.1 52.0 505 48.7 464 43.9 41.0 37.7 342 305 265 223 17.9 3.4 8.8 4.1 35 33 113 
8.0° 6.6 50 54.0 53.7 53.0 52.0 505 486 464 438 409 376 341 303 263 221 177 3.2 8.6 3.9 40 3.5 13.0 
8.5° 6.3 4 1° 6° 11° 16° 21° 26° 31° 36° 41° 46° 51° 56° 61° 66° 71° 76° 81° 86° 45 3.7 146 
9.0° 5.9 0 54.0 53.7 53.0 51.9 504 485 463 43.7 408 375 340 302 262 220 176 3.1 8.4 3.8 5.0 3.9 16.2 
9.5° 5.7 10 54.0 53.7 53.0 51.9 504 485 462 436 40.7 374 339 301 260 218 17.4 2.9 8.3 3.6 55 41 178 
0.0° 5.4 20 54.0 53.7 52.9 51.8 50.3 484 461 435 405 37.3 33.7 299 259 217 17.3 2.8 8.1 3.5 6.0 43 19.5 
0.5° 5.1 30 54.0 53.7 52.9 51.8 50.2 483 460 434 404 37.2 336 298 258 215 171 2.6 8.0 3.3 65 45 211 
10° 449 40 54.0 53.6 52.9 51.7 50.2 483 460 433 403 37.1 335 29.7 256 214 17.0 2.5 7.8 3.1 70 47 227 
15° 47 50 54.0 53.6 52.9 51.7 50.1 48.2 459 43.2 402 369 334 295 255 212 168 2.3 7.7 3.0 75 48 243 
2.0° 45 i 2° 7 12° 17° 22° 27° 32° 37° 42° 47° 52° 57° 62° 67° 72° 77° 82° 87° 8.0 5.0 25.9 
25° 4.4 0 54.0 536 528 51.6 50.1 481 458 431 401 368 332 294 254 211 167 2.1 7.5 2.8 85 5.1 27.6 
3.0° 42 10 54.0 53.6 52.8 51.6 50.0 48.0 45.7 43.0 40.0 367 331 293 25.2 210 165 2.0 7.4 2.7 9.0 5.3 29.2 
3.5° 40 20 540 53.6 528 51.5 49.9 48.0 456 429 39.9 366 330 291 251 208 164 18 7.2 2.5 95 54 308 
4.0° 3.9 30 53.9 535 52.7 51.5 49.9 479 455 428 398 365 329 290 249 207 16.2 17 7.0 2.4 0.0 56 32.4 
45° 3.8 40 53.9 535 52.7 51.5 498 478 455 42.7 39.7 364 327 289 248 205 161 15 6.9 2.2 0.5 5.7 34.0 
5.0° 3.6 50 53.9 535 52.7 51.4 498 47.8 454 426 396 362 326 287 247 204 15.9 14 6.7 2.0 10 58 35.7 
5.5° 3.5 < 3° 8° 13° 18° 23° 28° 33° 38° 43° 48° 53° 58° 63° 68° 73° 78° 83° 88° 15 60 37.3 
6.0° 3.4 0 53.9 535 526 51.4 49.7 47.7 453 426 395 361 325 286 245 20.2 158 1.2 6.6 1.9 2.0 61 38.9 
6.5° 3.3 10 53.9 535 526 51.3 496 476 45.2 425 394 360 324 285 244 201 15.6 11 6.4 17 2.5 62 40.5 
7.0° 3.2 20 53.9 534 525 51.3 496 475 451 424 393 359 322 283 242 199 155 0.9 6.3 1.6 3.0 63 42.2 
75° 3.1 30 53.9 534 525 51.2 495 475 45.0 423 39.2 358 321 282 241 198 153 0.8 6.1 1.4 35 65 43.8 
8.0° 3.0 40 53.9 534 525 51.2 495 474 449 422 391 35.7 320 281 240 196 15.2 0.6 6.0 13 4.0 66 45.4 
8.5° 2.9 50 53.9 534 524 51.1 494 473 449 421 39.0 355 319 279 238 195 15.0 0.5 5.8 11 45 67 47.0 
9.0° 2.9 f 4° 9° 14° 19° 24° 29° 34° 39° 44° 49° 54° 59° 64° 69° 74° 79° ga° 89° 5.0 68 48.6 
95° 2.8 0 53.9 53.3 524 51.1 49.3 47.2 448 420 388 354 31.7 278 23.7 194 149 0.3 5.6 0.9 55 69 50.3 
20.0° 27 10 53.9 533 524 51.0 49.3 47.2 447 41.9 38.7 353 316 27.7 235 192 147 0.1 5.5 0.8 6.0 7.0 51.9 
21.0° 26 20 53.8 53.3 523 51.0 49.2 47.1 446 41.8 386 35.2 315 275 234 191 146 0.0 5.3 0.6 65 7.1 53.5 
22.0° 24 30 53.8 533 523 509 49.1 47.0 445 41.7 385 351 314 274 232 189 144 9.8 5.2 0.5 7.0 7.2 55.1 
23.0° 2.3 40 53.8 53.2 52.2 508 49.1 469 444 416 384 35.0 31.2 273 231 188 143 9.7 5.0 0.3 75 74 56.7 
24.0° 2.2 50 53.8 53.2 52.2 508 49.0 468 443 41.5 383 348 311 27.1 42.230 186 141 9.5 4.9 0.2 8.0 7.5 58.4 
25.0° 2.1 HP correction for HP per column 8.5 7.6 60.0 
26.0° 2.0 54.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 9.0 7.7 61.6 
27.0° 19 54.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.1 0.1 0.0 95 78 63.2 
28.0° 19 54.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.7 0.7 0.6 0.5 0.5 0.4 0.3 0.3 0.2 0.1 0.0 20.0 7.9 64.9 
29.0° 18 55.2 1.2 1.2 12 11 11 11 1.0 1.0 0.9 0.8 0.7 0.6 0.6 0.5 0.4 0.3 0.2 0.1 205 80 66.5 
30.0° 17 55.5 1.5 15 15 1.4 14 13 1.3 1.2 1.1 1.0 0.9 0.8 0.7 0.6 0.5 0.3 0.2 0.1 21.0 81 68.1 
31.0° 17 55.8 1.8 1.8 1.8 1.7 17 1.6 15 1.4 1.3 1.2 11 1.0 0.8 0.7 0.5 0.4 0.2 0.1 21.5 82 69.7 
32.0° 1.6 56.1 2.1 2.1 2.1 2.0 1.9 1.9 1.8 17 1.5 14 13 11 1.0 0.8 0.6 0.5 0.3 0.1 22.0 82 71.3 
33.0° 1.5 56.4 2.4 2.4 2.3 2.3 2.2 2.1 2.0 1.9 1.8 1.6 15 1.3 11 0.9 0.7 0.5 0.3 0.1 22.5 8.3 73.0 
34.0° 15 56.7 2.7 2.7 2.6 2.6 2.5 2.4 2.3 2.1 2.0 1.8 1.6 15 1.2 1.0 0.8 0.6 0.4 0.1 23.0 84 74.6 
35.0° 14 57.0 3.0 3.0 2.9 2.9 2.8 2.7 2.5 2.4 2.2 2.0 1.8 1.6 1.4 11 0.9 0.6 0.4 0.1 23.5 85 76.2 
36.0° 14 57.3 3.3 3.3 3.2 3.1 3.0 2.9 2.8 2.6 2.4 2.2 2.0 1.8 15 1.3 1.0 0.7 0.4 0.1 24.0 86 77.8 
37.0° «13 57.6 3.6 3.6 3.5 3.4 3.3 3.2 3.0 2.9 2.7 2.4 2.2 1.9 17 1.4 11 0.8 0.5 0.2 24.5 87 79.4 
38.0° 13 57.9 3.9 3.9 3.8 3.7 3.6 3.5 3.3 3.1 2.9 2.6 2.4 2.1 1.8 1.5 1.2 0.8 0.5 0.2 25.0 88 81.1 
39.0° 1.2 58.2 4.2 4.2 4.1 4.0 3.9 3.7 3.5 3.3 3.1 2.8 2.6 2.3 1.9 1.6 13 0.9 0.5 0.2 
40.0° 1.2 58.5 4.5 4.5 4.4 4.3 4.2 4.0 3.8 3.6 3.3 3.0 2.7 2.4 2.1 1.7 14 1.0 0.6 0.2 
45.0° 1.0 58.8 4.8 4.8 4.7 4.6 4.4 4.3 4.0 3.8 3.5 3.2 2.9 2.6 2.2 1.8 14 1.0 0.6 0.2 
50.0° 0.8 59.1 5.1 5.1 5.0 4.9 4.7 4.5 4.3 4.0 3.8 3.4 3.1 2.7 2.4 2.0 15 11 0.7 0.2 
55.0° 0.7 59.4 5.4 5.4 5.3 5.2 5.0 48 4.6 4.3 4.0 3.6 3.3 2.9 2.5 2:1 1.6 1.2 0.7 0.2 
60.0° 0.6 59.7 5.7 5.7 5.6 5.4 5.3 5.1 4.8 4.5 4.2 3.9 3.5 3.1 2.6 2.2 L7 1.2 0.7 0.2 
65.0° 0.5 60.0 6.0 5.9 5.9 5.7 5.5 5.3 5.1 4.8 4.4 4.1 3.7 3.2 2.8 2.3 18 13 0.8 0.3 
70.0° 0.4 60.3 6.3 6.2 6.2 6.0 5.8 5.6 5.3 5.0 4.6 4.3 3.8 3.4 2.9 2.4 1.9 14 0.8 0.3 
75.0° 0.3 60.6 6.6 6.5 6.4 6.3 6.1 5.9 5.6 5.2 4.9 4.5 4.0 3.5 3.0 2.5 2.0 14 0.9 0.3 
80.0° 0.2 60.9 6.9 6.8 6.7 6.6 6.4 6.1 5.8 5.5 5.1 47 4.2 3.7 3.2 2.6 2.1 1.5 0.9 0.3 
85.0° 0.1 61.2 7:2 7.1 7.0 6.9 6.7 6.4 6.1 5.7 5.3 4.9 4.4 3.9 3.3 2.8 2.2 1.6 0.9 0.3 
61.5 7.5 7.4 7.3 7.2 6.9 6.7 6.3 6.0 5.5 5.1 4.6 4.0 3.5 2.9 2.3 1.6 1.0 0.3 























ug* Up x 


“PIE PUSS 


o0EE 








SNUYGAH 


009 


o0€ 
SANValaa | 
x 


epudia p 


WOTNONVISL 4 


snasdad 


az 
1 
1 
{ 
1 

> 
37 


/ 
/ 
f 

> 


Tepayss € 


Lue 10g 


o0EE 


Xe, 


o00€ 


81 Pp “SepmuBew jo ate0g 


o00€ o02E 


a 


oavuod 


4 
aX 
sndaq 


UK 
an 


\, 
S. 
Ke, 


x 


3 x 
193 1y ‘eet 
1 
dA} 3 5 
WELLUTY ST ae 4 
ae ‘ 


1 
1 
\ 





1 
xiaqeriag eT 
= 


ueJeqeply OT 


Xs, 
i SL 
x, = 


snunv Ss 
yqeurs Te 


Xa 
1 


* i -—-# 


eqiade) 71 


Snorso 


e022 


o0VE 


snpioetdely pz 


A 
~ iit \ 

exeypy 6T yg’ WA 
x a Q ~<.. 
/ 0; 


/xorvw SINV)) 


smlils gT 


woAd01g OZ 


tasna31aleg 9T x 


ot 


/ 
g Axoniw sinvo 


“4 INIW39\\ Satj0g TZ 
‘. 


% 


02 


ATOSNV YNOH WAHACIS 


Ole o081 


aersny 0 
a» 


xnddy Of 


yeual9 


~saeoor 
7 P1oqauad gz 


wnsodLjeua, wnue) 0 
a 


h YL 





yorvw vsan 
/ 


YIOLLY ZE 
Spann FD 


euand £7 





Ole 0081 


o0Sh 


00S} 


o0d} 





SWaLsSNvy WNINONVISL eLaqW €p 
Agronn 5 


N. 


/ 
sniduoos / 

a 

pee 


Bye 21NEUS SP 
1 


Ea. 


{S242 @ a 
am t 


stjuadias 2 


snanqoay Z€ 


* 


\ 
N 


\, eoaudiy Tr 


YONIW VSaNn 


~ 





o01 


006 


oSt/ (WHS - 09€) = WH 


009 008 20 


006 


geueon| D 


+ 209 


spooeag vs * 


d 


JLON 1V SS eae 


SLjeuqjsny sney gp 
* SNIAVLLIOVS 
7 —— #t- 
~. 
4 ne yneyewos 9¢ 
Wa RUN 85 


o0€ 





Se 
hee 
f SNNAODaAdVD ~~ 


d o 
%, m 
\. 9 
sniavnov ~ 1s 
XxOUINDZ JBULeA 0 < 
a 
° 
Zz 
* stUT pS 
x, Ngonusss 
ex geyseW Lo | 
SANIHd1aq | 
Isnsvoaa 
1 
I 
s a 208 
oe 
po 
\ / ox 
he SMNOAD 
, 
e 
qauag €¢ 
009 
006 


009 o0€ 00 





eolfddy [eorwouonsy / AloyeAlasqQ [BARN ‘S'N. 


LYVHO aVLs TWNOILVOIAVN 





